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Preface to the

Enlarged Edition

In this book I develop an economic or rational choice approach to the
family. The title does not refer to economic aspects of the family,
however, because most noneconomists and many economists would
interpret the qualifier "economic" to indicate that the discussion is
confined to the material aspects of family life, to incomes and spending
patterns. My intent is more ambitious: to analyze marriage, births,
divorce, division of labor in households, prestige, and other nonmate
rial behavior with the tools and framework developed for material
behavior. That is to say, this book contains an economic approach to
the family, not in the sense of an emphasis on the material aspects of
family life, but in the sense of a choice-theoretic framework for analyz
ing many aspects of family life.

The rational choice approach has been refined during the past two
hundred years. It now assumes that individuals maximize their utility
from basic preferences that do not change rapidly over time, and that
the behavior of different individuals is coordinated by explicit and
implicit markets. I argued in an earlier publication that the economic
approach is not restricted to material goods and wants or to markets
with monetary transactions, and conceptually does not distinguish be-

ix
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tween major and minor decisions or between "emotional" and other
decisions.

This volume uses the assumptions of maximizing behavior, stable
preferences, and equilibrium in implicit or explicit markets to provide
a systematic analysis of the family. I build on my research during the
past two decades to analyze the allocation of time to children and to
market work, marriage and divorce in polygynous as well as monoga
mous societies, altruism in addition to selfishness in families, intergen
erational mobility, and many other aspects of the family. Although not
all are considered, the systematic, unified treatment of the important
aspects perhaps justifies the old-fashioned title "treatise."

My book is not written for a lay audience, but much of the material
should be understandable to noneconomists familiar with basic eco
nomic principles. Chapters 5, 10, and 11, including the supplement to
Chapter 11, are the least technical, and appreciable portions of other
chapters should also be accessible to persons having only a limited
acquaintance with economic analysis. I hope they will not be put off
by the terminology and techniques, for their participation is required
to achieve a full development and evaluation of the rational choice
approach to the family. I say this because many economists are hostile
to this application of the approach, whereas increasing numbers of
sociologists, anthropologists, lawyers, biologists, psychologists, and
historians are using a rational choice approach or related methods to
analyze the family. My "treatise" is intended for an interdisciplinary
audience-for skeptics as well as for advocates.

I have immensely enjoyed writing this book because of the impor
tance of the subject matter and the intellectual challenges provided by
many aspects of family organization and behavior. I would be less than
truthful if I did not express my belief that substantial progress has
been made in meeting and resolving these challenges. At the same
time, I am aware of and disturbed by serious omissions and incomplete
analyses; I delayed publication of the earlier edition several times to
fill in gaps and improve certain of the discussions. I finally decided to
delay no longer and to publish the book because others, noneconomists
as well as economists, can better carryon these efforts to understand
the major institution throughout history in essentially all human
societies.

The remarkable changes in family behavior and structure during the
past several decades in countries throughout the world contributed
greatly to the attention paid to the first edition of the Treatise, despite
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its technical nature. The book was widely reviewed by economists,
sociologists, demographers, and also by a few biologists and psycholo
gists, and has been translated into several languages. Since I have
continued to work on the family, I was happy to agree to a proposal
by the publisher that I prepare an enlarged edition.
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Introduction
The family in the Western world has been radically altered-some
claim almost destroyed-by events of the last three decades. The rapid
growth in divorce rates has greatly increased the number of households
headed by women and the number of children growing up in house
holds with only one parent. The large increase in labor force participa
tion of married women, including mothers with young children, has
reduced the contact between children and their mothers and contrib
uted to the conflict between the sexes in employment as well as in
marriage. The rapid decline in birth rates has reduced family size and
helped cause the increased rates of divorce and labor force participa
tion of married women. Conversely, expanded divorce and labor force
participation have reduced the desire to have large families. Conflict
between the generations has become more open, and today's parents
are less confident than those of earlier years that they can guide the
behavior of their children.

A few statistical highlights provide a quantitative perspective on the
magnitude of these changes. Less than 15 percent of the women in the
United States who married for the first time in the early 1950s have
divorced, whereas about 60 percent of all first marriages of the early
1980s are likely to end in divorce (Preston, 1975; Martin and Bumpass,
1989). The average household size apparently was remarkably stable
in England and Wales for three centuries prior to the end of the nine
teenth century, whereas it has declined by one-third since then (Las
lett, 1972, table 4.4). Spurred by the increased divorce rate and the
greater longevity of women, female-headed households increased be
tween 1950 and 1987 from 15 to 31 percent of all households in the
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United States (U.S. Bureau of the Census, 1977b, p. 41; 1989, p. 46).
The labor force participation rate of married women below age 75 in
Sweden went from 39 to 70 percent between 1960 and 1984 (Sweden
National Central Bureau of Statistics, 1980, 1986), and even the partici
pation rate of married women with children under age six increased
rapidly in the United States from 12 percent in 1950 to 57 percent in
1988 (U.S. Bureau of the Census, 1977b, p. 392; 1989, p. 386). Finally,
the reproduction rate in the United States was below replacement in
1989 because the birth rate had declined by more than 40 percent since
1958 (U.S. Bureau of the Census, 1989), and in Japan the birth rate
declined by more than 50 percent from 1950 to 1987 (Japan Bureau of
Statistics, 1989, p. 53).

Precisely because of these dramatic changes, the family is receiving
more attention from laypeople and scholars than ever before. Discus
sions of its decline and its future course are common fare in newspa
pers and magazines of the 1990s. At the other extreme, demographers
and historians have published painstaking and fascinating accounts of
family composition and behavior in villages hundreds of years ago
(Henry, 1965; Laslett, 1972; Le Roy Ladurie, 1978). Anthropologists
(Goody et aI., 1976), biologists (Trivers, 1974; Wilson, 1975), and psy
chologists (Keniston et aI., 1977) also have expanded their interest in
the family.

Aside from the Malthusian theory of population change, economists
hardly noticed the family prior to the 1950s, when they began to recog
nize spouses, children, and other family members. Jacob Mincer (1962;
also see Long, 1958) argued persuasively that the labor force participa
tion of married women is determined not only by their earnings poten
tial, but also by the earnings of their husbands, the number of children
they have, and other family characteristics. A modern economic analy
sis of fertility began to replace the Malthusian analysis, and the de
mand for children has been shown to depend on family income, the
value of parents' time (especially that of mothers), the "quality" of
children, and other family variables (Becker, 1960, 1965; Easterlin,
1968). Studies of investment in human capital treated private expendi
tures on education as parental investments in the productivity of chil
dren (Schultz, 1963; Becker, 1964).

My Treatise on the Family builds on these and other studies to
present an economic approach to the family. Although I utilize my
earlier work, much of the analysis is original. Chapter 2 analyzes the
division of household labor between men and women and between
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intrinsically identical persons; Chapter 3 relates the incidence ofpolyg
yny to the demand for children, differences among men, and several
other variables; Chapter 9 analyzes mating and the quantity of off
spring in nonhuman species; and Chapter 11 considers the role of nu
clear and extended families and kin in traditional, modern, and contem
porary societies.

I had worked out in previous publications (some with collaborators)
the basic analysis in the other chapters, then rewrote the discussions
for inclusion in this volume. Considered for the first time are the effects
of polygamy, inflexible marital "prices," and differences in prefer
ences on the optimal sorting of mates (Chapter 4); the interaction be
tween quantity and quality of children and its effect on changes in
fertility over time and on differences in fertility between groups at a
moment in time (Chapter 5); the effect on fertility of the number of
siblings and other aspects of family background (Chapter 6); the com
parison between altruism and envy in the family and selfishness in the
marketplace (Chapter 8); and the stigma attached to divorce (Chapter
10).

Although the main emphasis of the book is on analytical develop
ment, most chapters also contain empirical evidence: statistical data
for recent periods; historical studies of particular villages, cities, and
countries; information on Islamic, African, and Oriental societies; and
anthropologic ethnographies of primitive societies. The evidence is
covered much less systematically than the theory, but its breadth accu
rately conveys my intention to present a comprehensive analysis that
is applicable, at least in part, to families in the past as well as the
present, in primitive as well as modern societies, and in Eastern as
well as Western cultures.

This Introduction relates the four new supplements included in this
expanded edition to the discussion in the earlier chapters, replies to
several criticisms, and comments on a few general issues concerning
families.

The model developed in Chapter 2 shows that even if a husband and
wife are intrinsically identical, they gain from a division of labor be
tween market and household activities, with one of them specializing
more in market activities and the other specializing more in household
activities. The gain comes from increasing returns to investments in
sector-specific human capital that raise productivity mainly in either
the market or the nonmarket sectors. Therefore, even small differences
between men and women-presumably related at least partially to the
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advantages of women in the birth and rearing of children-would
cause a division of labor by gender, with wives more specialized to
household activities and husbands more specialized to other work. The
degree of specialization in a marriage would be less extre-me if one of
the sectors, perhaps housework, were considered more boring and less
worthwhile, or if divorce were common.

Chap~er 2 evidently conveyed the impression to many (see for exam
ple Boserup, 1987) that I rely only on biological differences-that
women are intrinsically more productive at child bearing and rearing
than men-to explain this division. of labor between household and
other activities. That is certainly not my intent, for of course I recog
nize that working women have suffered from discrimination. Although
I do believe that biological differences are very important in explaining
why women traditionally have done most of the child rearing, the main
lesson from my analysis of an efficient division of labor is not that
biology or discrimination causes the traditional division of activities
between men and women.

Rather, as emphasized in my 1985 article, "Human Capital, Effort,
and the Sexual Division of Labor," included as a supplement to Chap
ter 2, the message is that even small amounts of market discrimination
against women or small biological differences between men and
women can cause huge differences in the activities of husbands and
wives. Therefore, large market discrimination or strong biological dif
ferences are not required to understand why the gender gap in earnings
traditionally has been. enormous. A sizable gap is expected when
women have specialized in household activities, have invested little in
market human capital, and have allocated most of their energy to the
household.

The supplement also argues that an efficient division of labor is
perfectly consistent with exploitation of women by husbands and par
ents-a "patrimony" system-that reduces their well-being and their
command of their lives. Indeed, the gain to men from exploitation
tends to increase when the allocation of resources, including the divi
sion of labor between men and women, becomes more efficient and
raises output of goods and services. Boserup is one of the many writers
on exploitation of women who fails to appreciate that exploitation is
largely a separate issue from efficiency in the division of labor by
gender.

Through their decisions, environments, and genetic constitutions,
families transmit culture, abilities, education, earnings, and assets
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from older to younger generations. Chapter 7, based on Becker and
Tomes (1979), models the transmission of endowments and assets from
parents to children to analyze the determinants of inequality and inter
generational mobility. But the model has serious limitations, especially
its assumption that parents can leave debt as well as wealth to children,
and its merging of human and nonhuman capital into a homogeneous
asset.

My article with Tomes on the rise and fall of families-published in
1986 but written for a conference in 1984-makes the more realistic
assumption that parents cannot leave debt. It also distinguishes human
capital from assets by assuming that rates of return on assets are fixed
by the asset market, whereas rates of return on investments in the
human capital of children depend positively on their endowment of
"abilities" and decline (eventually) as more is invested in them.

These assumptions lead to a richer and more relevant set of implica
tions than the analysis in Chapter 7, and I have added the 1986 article
as a supplement to Chapter 7. It is also more consistent with the analy
sis in Chapter 6, which distinguishes human capital from assets, and
assumes that rates of return on investments in human capital decline
as more is invested in a person.

Arthur Goldberger (1985) claims that the analysis in Chapter 7 adds
little to older models of inequality and intergenerational mobility that
do not assume utility maximization and rational choices. In the "Rise
and Fall" article that is now a supplement to Chapter 7, I show that
maximization and other assumptions of the model have many implica
tions not found in these other models. Elsewhere I reply systematically
to a restatement of his criticisms (see Goldberger, 1989, and Becker,
1989).

The analysis in Chapter 8 and the supplement to Chapter 7 assume
that parents are altruistic: their utility is raised when their children are
better off. Altruistic parents are willing to contribute to the cost of
investing in their children's human capital, but their contribution is
limited by the recognition that greater spending on children means
less spending on themselves. Therefore, even altruistic parents may
underinvest in children in the sense that the equilibrium marginal rate
of return on the children's human capital exceeds the rate on assets
owned by parents.

When parents have underinvested, both children and parents would
be made better off if the children could borrow from them to finance
the wealth-maximizing investment in human capital and then repay the
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debt when they are adults and their parents are elderly. Poorer families
would gain the most from such an arrangement because they are more
likely than richer families to underinvest in children.

"The Family and the State," by Kevin M. Murphy and myself,
reprinted as a supplement to Chapter 11, analyzes various conse
quences of parents' inability to bind children to repay loans. Besides
too little investment in children, these include insufficient saving for
old age in poorer families, and an unusual (some might say bizarre)
aspect of the old and difficult question of "optimal" population. Obvi
ously, unborn children cannot commit to compensating parents to in
duce them to have additional children (see Parfit, 1984, for a philo
sophical discussion of the weight that should be given to the interests
of unborn children). Therefore, parents may not have additional chil
dren, even when both parents and the children could be made better
off if they did.

Note that such an improvement in the welfare of both parents and
additional children is possible only in the (poorer) families that do not
leave bequests. Families with bequests do not want compensation from
any children, including additional children, inasmuch as they could
instead leave smaller bequests if they wanted to.

This supplement to Chapter 11 also suggests that the extensive gov
ernment involvement in families found everywhere-through subsi
dies to schooling, social security programs, child allowances, laws
regulating marriage and divorce, and many other mechanisms-often
helps overcome the difficulties of making binding commitments be
tween parents and children. For example, combining subsidies to edu
cation with social security payments may both raise investments in
children to more efficient levels and also compensate older persons for
the taxes they pay to finance these investments.

The supplements to Chapters 7 and 11 consider the consequences
of parental altruism in an overlapping generations framework. "A Re
formulation of the Economic Theory of Fertility" (with Robert J.
Barro) , included as a supplement to Chapter 5, incorporates the de
mand for children into this framework, where parents choose the num
ber of children along with bequests and investments per child. The
approach links fertility in different generations of a single dynastic
family (and in different cohorts of an open economy) to the cost of
children, incomes, interest rates, the degree of altruism, and other
variables.
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One implication of this dynamic analysis of fertility over time is that
improvements in health knowledge which reduce child mortality must
lower birth rates in the very long run (if interest rates do not rise). But
births fall by more eventually than they do initially, and may even rise
for a while.

If the long-term rate of growth over time in per capita consumption
is held constant, fertility responds positively to changes in long-term
interest rates. By contrast, the causation is reversed in so-called bio
logical models of interest-rate determination (Samuelson, 1958), where
interest rates are related to fertility and other variables that determine
the rate of population growth. Although our model appears to be the
first that relates fertility to interest rates, this connection has been
recognized in fiction. The narrator in The Forsyte Saga says:

A student of statistics must have noticed that the birth rate had
varied in accordance with the rate of interest for your money. Grand
father 'Superior Dosset' Forsyte in the early nineteenth century had
been getting ten per cent. for his, hence ten children. Those ten,
leaving out the four who had not married, and Juley, whose husband
Septimus Small had, of course, died almost at once, had averaged
from four to five per cent. for theirs, and produced accordingly.
(Galsworthy, 1949, p. 365)1

In our analysis the degree of altruism per child determines the dis
count rate on the consumption of children and other future genera
tions. With diminishing marginal utility from children, the altruism per
child declines as the number of children increases. Then an increase
in fertility raises the discount rate on the future, which discourages
future consumption. Therefore, a rise in long-term interest rates may
not increase the rate of growth in long-term per capita consumption
because a higher discount rate offsets the effect of higher interest rates.

1. Galsworthy goes on to a further economic analysis: "There were other
reasons, too, for this mild reproduction. A distrust of their earning power,
natural where a sufficiency is guaranteed, together with the knowledge that
their fathers did not die, kept them cautious. If one had children and not much
income, the standard of taste and comfort must of necessity go down; what
was enough for two was not enough for four, and so on-it would be better
to wait and see what Father did. Besides, it was nice to be able to take holidays
unhampered. Sooner in fact than own children, they preferred to concentrate
on the ownership of themselves, conforming to the growing tendency-fin de
siecle, as it was called" (p. 366). .
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The analysis in Chapters 5 to 7, including the supplement to Chapter

5, relies on an interaction between the number of children and the
quality per child, where quality is measured by various proxies for the
well-being of children. An early paper (Becker and Lewis, 1973; also
see Willis, 1973) shows that quantity and quality of children interact
partly because they enter multiplicatively in the budget set of parents
through total expenditures on children. This interaction means that
quantity and quality of children. are closely related decisions of par
ents, even when they are not closely related in parental utility func
tions.

The link relation between these variables may also result from the
way they enter parental utility functions. Since the degree of altruism
per child, and hence the weight attached to the future, decreases when
the number of children increases, the effect of fertility on the rates of
discount of the future is an additional source of interaction between
quantity and quality.

Many sociologists and demographers as well as economists now
incorporate an interaction between quantity and quality of children
into their analysis of fertility (see for example the discussion in Blake,
1981, who earlier [1968] criticized the economic analysis of fertility).
Still, some remain skeptical about the analysis of child quality, com
plaining, among other things, that I base the demand for quality mainly
on biological considerations.2 Yet I explicitly reject biological argu
ments as inadequate (see for example the early part of Chapter 5 and
the concluding remarks in Chapter 9).

Economists almost never discuss why consumers like bananas or
other goods, but it is not hard to understand why parents are altruistic
toward children. Barro and Becker (1989) show that altruistic parents

2. Brian Arthur, in his 1982 review of the Treatise, expressed great skepti
cism about the value of an analysis based on child quality. Apropos of an
analysis that relates child quality to parents' expenditures on each child, Ar
thur asked, "How can expenditures have a price?" (p. 396). Expenditures per
child, when used as a proxy for child quality, do have a shadow price, which
is positively related to the number of children and which enters the first-order
condition for utility maximization by parents in the same way other prices do.
Arthur claimed too that I rely on a biological foundation for my emphasis on
child quality.

I have avoided spending much time in this Introduction on replies to reviews
of the first edition. But I explicitly mention Arthur's review because some
demographers (such as McNicholl, 1988) believe that it is damaging to the
Treatise. A lengthy comment on Arthur's critique, which I prepared several
years ago, is available on request and shows that the review was full of miscon
ceptions about the analysis in the Treatise.
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tend both to have larger families and to spend more on each child
than selfish parents with equal resources. Their discussion answers the
question raised in Chapter 8 regarding whether altruistic parents have
more children as well as spend more on each one. If children "inherit"
culturally or biologically a tendency to be like their parents, families
with greater altruism would become relatively more numerous over
time. Such a selection mechanism operating over thousands of years
would have made altruism toward children common in modern times.

Yet many economists dispute that altruism is important in families,
even though these same economists often deny themselves in order to
accumulate gifts and bequests for their children. Moreover, parental
love, especially mother love, has been recognized since biblical times.
For example, in 1580 the great French essayist Michel de Montaigne
stated, "If there is any true law of nature, ... after the care that all
beasts have for their own preservation, and to avoid what does them
harm, the affection which the parent feels for its progeny holds the
second place" (1958, p. 138).

Even though altruism is important in most families, some parents
do abuse their children, and some others want power or financial help
from children. But surely interactions between family members are
distinguished from those between unrelated persons primarily by the
love and caring within the family.

And altruism changes enormously the nature of interactions among
people. Chapter 8, based on the analysis in Becker (1974b), shows that
a small redistribution of income between a parent and child does not
change either's consumption or utility if the parent is altruistic and
makes gifts to the child. Barro (1974) also derives such a "neutrality"
result in the context of considering the effects on consumption and
savings of public debt, social security, and other government transfers
between generations. His analysis is one of the most important and
controversial in public finance during the past two decades.

These neutrality results use the effect of altruism on the budget
constraint only (see Figure 8.1). Altruism also affects incentives and
strategy. One important example is the Rotten Kid Theorem, which
shows that if several conditions are met, altruistic parents and their
children maximize the same utility function, even if children are
selfish. The main assumptions are: all goods can be bought and sold
(leisure is an example of a good that cannot); there is a single time
period; parents provide gifts to children; and parents choose after chil
dren do in a two-stage' 'game."

Several remarks in Chapter 8 suggest unwarranted generalizations
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of this theorem beyond the assumptions just stated (see especially the
discussion of shirking, reading in bed, and manners). But the theorem
may not hold when some goods cannot be bought, or when consump
tion extends over more than one period (see the supplement to Chapter
11; Bruce and Waldman, 1986; Lindbeck and Weibull, 1988; and espe
cially Bergstrom, 1989).

The most unsatisfactory aspect of my discussion, however, is not
incorrect applications of the Rotten Kid Theorem- however lamenta
ble they may be-but the failure to combine the discussions of "merit
goods" and altruism. By "merit goods" 1 mean particular traits or
behavior of children that parents care about: whether they are lazy,
study hard at school, visit often, drink excessively, marry well, or are
mean t9 siblings.

When altruistic parents also want merit goods for children, parents
and children do not interact only because children can raise or lower
both their own and parental utilities, the effect considered by the Rot
ten Kid Theorem; in addition, decreased consumption of merit goods
by children may lower the degree of altruism toward children, which
in turn directly reduces gifts to children. For example, a child who
studies little in college may get less from parents because his failure
to study angers them. A rational child takes account of parental re
sponse to how hard he studies (or how hard they believe he studies).

To analyze this interaction without postulating direct bargaining be
tween parents and children or that parents can commit to gifts in ad
vance, assume that children choose first their merit goods, parents
then choose gifts and their own consumption, and, finally, children
choose their other goods; the Rotten Kid Theorem assumes a similar
sequence. Let a child have the utility function V = V(x I , X2) and
parents have V = V(X3' X2' V), where X2 is the children's good that is
a merit good to parents. Children choose Xl and X2' and parents cannot
directly affect these choices, but they can indirectly do so by the gifts
(g) they give. In a perfect foresight equilibrium, children maximize V
subject to their resources that equal I c + g, where I c is their income.
Parents maximize with respect to X3 and g, subject to their income, I p ,

and given the choice of X 2 by children. The first-order conditions for
parents are

av
V 3 = X.pP3 (1.1)

aX3

and X.p
dU VuV I

(1.2)Vu dg = VuX.c =--
PI
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where Ap and Ac are the marginal utilities of income to the parents and
child, respectively, and P3 is the price of X3. The first two terms of Eq.
(1.2) starting from the left-hand side constitute the first-order condition
for g. The third term from the left recognizes that dV/dg equals the
marginal utility of income to the child, and the last term comes from
the fact that Ac = VI/PI is a first-order condition for the child.

A child realizes that a change in X2 may affect giving, because X2 also
enters the parents' utility function. The child's first-order condition for
X2 is

(1.3)

The term dg/dx2 indicates that an increase in the merit good X2 may
change giving. If X2 and parental altruism are "complements"-for
example, if Vu2 > 0 and V32 = O-greater X2 raises giving by making
parents more altruistic.

If g increases when X2 does (if dg/dx2 > 0), the net or shadow price
of X2 is below its market price (TI2 < P2). A lower price tends to increase
the demand for X2 by the child, which makes his parents happier. As
with the Rotten Kid Theorem, the automatic responses of parents to
the X2 chosen by children-no bargaining, commitment, or threats are
allowed-induce children to move in a direction desired by parents.
In this case the mechanism is not altruism alone, but the effect of merit
goods on the degree of altruism.

Automatic responses of parents induce children to raise X2' but its
level is generally below what parents would choose if they directly
controlled the child's behavior. In other words, the first-order condi
tions above for the child and parents are not equivalent to the first
order conditions for parents when they maximize utility and control
Xl' X3' and X2' and total income. To illustrate, if V only weakly affects
V, and if Xl and X2 enter V in fixed proportions, then a child consumes
Xl and X2 in these proportions when he chooses, but he would get little
Xl relative to X2 when parents choose.

In an excellent analysis, Bergstrom (1989) demonstrates that chil
dren, in fact, choose the same outcomes as parents if there is "transfer
able" utility, but transferability implies strong restrictions on utility
functions. They choose the same outcomes in other cases as well, but
no one has yet given a general representation of all cases where Rotten
Kid Theorems apply. The interaction of merit goods with parental
altruism, however, induces children to increase their consumption of
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these goods in the direction desired by parents, even if children do not
behave exactly as parents wish.

Another important aspect of the relation between merit goods and
altruism is that merit goods sometimes help offset adverse effects of
altruism on children's incentives. Consider the prodigal son example
discussed by Bruce and Waldman (1986), Becker and Murphy (1988a),
Lindbeck and Weibull (1988), and Bergstrom (1989). Without precom
mitment by parents, a child with altruistic parents may consume much
of his wealth quickly and work very little, because he can count on
their altruism to help him out when his income is low. But if parents
are less altruistic when children are wasteful or lazy, even a prodigal
son may work hard and be frugal to get larger gifts and bequests. In
essence, the child's behavior is disciplined by the negative effect of
prodigality on his parents' altruism toward him.

This analysis implies that wealthy parents may have more leverage
over the behavior of children than poorer parents, in that wealthy
parents leave bequests (see my comments in Chapter 8). A 1776 Vir
ginia act abolishing entails on estates relied on this leverage, for it
stated that an entail "does injury to the morals of youth by rendering
them independent of and disobedient to their parents" (Herning,
1809-1823; lowe this reference to Milton Friedman). Since parents
usually like visits from children, a reasonable explanation of why the
elderly rich are apparently more frequently visited than are the elderly
poor (see the evidence in Bernheim et aI., 1986) is that parental control
over bequests induces children to please wealthy parents. A similar
argument explains why divorced fathers often fall behind in child
support payments, for their altruism declines over time as contact with
children is reduced. (Weiss and Willis, 1989, give a different expla
nation.)

The effect of children's behavior on altruism helps explain why altru
istic parents may not compensate less successful children with larger
bequests. (Menchik, 1980, among others, presents evidence on the
equality of bequests to children.) Bequests to less successful children
would be reduced if parents suspect that these children are lazy or
wasteful.

Merit goods are not needed to control a prodigal son's behavior if
parents' gifts are precommitted and are not contingent on his earnings
or wealth. But precommitment has its problems too; parents lose the
flexibility to react to exogenous events that affect the child. For exam
ple, with fully precommitted gifts, parents cannot help children who
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have serious accidents or develop debilitating diseases. Merit goods
can be more effective than commitment precisely because they do
distinguish exogenous events from choices by children. For this reason
children with known physical or mental handicaps are likely to receive
larger bequests and gifts than their siblings, although I am unaware of
any evidence on transfers to children with handicaps.

The relation between merit goods and altruism can introduce strate
gic elements into children's behavior, for children may be able to in
crease gifts and bequests from parents partly at the expense of gifts to
siblings-a "beggar-thy-sibling" policy. The result may be collusion
by children, or excessive production of merit goods as children com
pete for parents' favors.

The marriage market induces a relation between the altruisms in
different nuclear families, because parents-in-law and other relatives
may contribute to the joint consumption of their children and grand
children. And a surprisingly large fraction of all families are related in
a few generations through marriage of relatives (see Bernheim and
Bagwell, 1988). However, the degree of interaction among the altru
isms in different families may be severely limited by incentives to free
ride on gifts from others. For example, a father may fear that if he
gives more to his daughter, his in-laws will give less to their son (see
my comments in Chapter 8, and the extended discussion in Nerlove
et al., 1987).

A redistribution of a fixed total income from children to parents does
not change the consumption or utility of either, even when (1) merit
goods are important, (2) the Rotten Kid Theorem breaks down, (3) the
altruisms of relatives interact, and (4) children behave strategically. A
proof of this proposition simply notes that parents could have achieved
this redistribution, if they wanted to, by giving children less. Since
parents choose not to give less, they must prefer the initial utility
position to all others that are feasible after the redistribution of income.

Chapters 3 and 4 analyze the competition for marriage partners
among men and women of different incomes, abilities, education, ages,
family backgrounds, and other attributes. They examine the character
istics of men and women in polygynous marriages when these are
permitted, and assess who gets the more attractive partners. The anal
ysis does not assume that husbands and wives necessarily share
equally in the rewards from marriage, and considers how competitive
forces determine the distribution of marital output between spouses.

Some authors have claimed that I overemphasize competition in
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marriage markets, while neglecting "power" and bargaining in mar
riages (see for example McElroy and Horney, 1981, and Boserup,
1987).3 Yet I do consider bargaining over whether to divorce; whether
divorce laws that require mutual consent have different effects from
laws that permit unilateral divorce, sometimes only by husbands (see
Chapter 10); the relation between unequal power of husbands and
wives and the division of labor by gender (especially see the supple
ment to Chapter 2); and other examples of bargaining and power in
marriage.

What I emphasize is that bargaining within marriages takes place in
the shadow of competition in marriage markets, even when laws and
customs favor husbands. For example, if only men can divorce-as
under traditional Islamic law-before marriage a bride and her family
will require the groom and his family to agree to an appropriate settle
ment in the event she is divorced; otherwise, she will look elsewhere
for a husband. Islamic countries do have marriage contracts that stipu
late in detail the settlements paid to divorced wives. Since divorce was
common in the late Roman republic, fathers seldom endowed their
daughters with generous dowries. For "a high probability of divorce
was also a considerable disincentive to granting a huge dowry to a
husband who might be entitled to keep part of it if the marriage dis
solved" (Saller, forthcoming). When divorce is not possible, or when
both spouses must agree to a divorce-as was the case in most of the
United States prior to 1970-women who fear abuse by their husbands
delay marriage until they are more confident about the love and charac
ter of their husbands.

Competition in marriage markets can fully offset even highly unequal
power of husbands and wives if marriages have binding contracts that
provide for resource allocation under all future contingencies. Compe
tition is less effective when marriage contracts are not legally binding,
or when they can allow for only a fraction of the many contingencies

3. Despite my assumption that competition in marriage markets determines
the division of marital outputs between husbands and wives, Boserup claims
that "Becker Cl:ssumes a harmony of interest between the marriage partners
and an equal distribution of consumption and leisure between them" (1987,
p. 826). But in this book I explicitly deny such an assumption: "Available
information on the amounts spent on husband's and wife's clothing or on their
leisure time could be related to sex ratios, wage rates, education levels, and
other determinants of the division of marital output" (p. 42 of the first edition;
p. 84 of this edition). .
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that arise during a marriage. How can a contract protect a wife against
mental or physical abuse that leaves no mark and takes place in
private?

My conclusion in Chapter 10 that divorce rates would not be raised
by a change to unilateral divorce laws from mutual consent assumes
that married persons do not know less about their spouses' gains than
about their own gains from a divorce. Peters (1986) shows that such a
change to unilateral divorce laws would raise divorce rates if individu
als did know more about their own gains. A little empirical work in
that chapter and Peters' much more detailed empirical study failed to
find any appreciable effect on divorce rates, but several subsequent
studies found that the change to unilateral divorce increased these
rates (see especially Weiss and Willis, 1989, and Zelder, 1989). But
even in these studies the change in laws explains only a small part of
the large increase in divorce after 1970, when states began to introduce
unilateral divorce laws. Therefore, the conclusion in Chapter 10 that
the rise in divorce rates is due mainly to changed economic and social
conditions remains valid whether or not one accepts the results of
these studies.

Chapter 11 is an early contribution to the so-called new institution
alism-without ever using that language. In this approach, institutions
are assumed to evolve in the direction dictated by rational individual
responses to changed conditions. The chapter argues that families are
much less closely knit and perform far fewer functions in the twentieth
century than in earlier centuries primarily because market and govern
ment mechanisms have evolved to train and educate young people,
and to protect against the hazards of old age, illness, premature death,
prolonged unemployment, and other economic disasters. These new
institutions have reduced the value of relying on families for these
purposes. According to the argument, families changed at the most
rapid pace ever during the past few decades primarily because earnings
and employment opportunities of women improved greatly, and the
welfare state grew rapidly.

Apropos of my emphasis on the welfare state, I have been criticized
for claiming that welfare payments to unmarried mothers in the United
States discouraged marriage and encouraged fertility among poorer
women. Critics say that the growth in numbers of welfare recipients
and in birth rates to unmarried women during the 1970s and 1980s
cannot be a result of the welfare system because welfare payments per
family declined a little in real terms over this period. They also point
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out (see Vining, 1983) that state differences in the generosity of welfare
payments are not closely related to differences across states in birth
rates to unmarried mothers.

However, my analysis of marriage markets implies that the incentive
to remain single depends on income while single relative to income
expected if married.4 Real wage rates of young male high school drop
outs and the lowest quartile of graduates dropped by more than 25
percent over the past 15 years (see Juhn et aI., 1989), and these young
men may have become less attractive marriage partners for other rea
sons as well (see Wilson, 1987). Therefore, welfare may well have
contributed to the propensity of poor women to remain single and
become mothers even though real welfare payments per family fell
(see also Bernstam and Swan, 1986).

Chapter 9 claims that the optimizing techniques used in studying
human families are useful in understanding family patterns in other
species as well, even though human behavior is determined by cultural
as well as biological factors, and learning and other aspects of behavior
are very different in the biological world. This chapter analyzes mating
systems in nonhuman species and the trade-off between the quantity
and quality of offspring-called K-strategies and r-strategies in the
biological literature.

The same kind of optimizing model can shed light on other issues
treated in the biological literature . For example, in an influential article
Hamilton (1964) argues that altruism in nonhuman species is greater
toward close than toward more distant relations because a larger frac
tion of genes are shared with close relations. Nonetheless, the four
grandparents or eight great-grandparents fully share all the genes with
grandchildren or great-grandchildren, just as the two parents fully
share genes with their children. If the grandparents cooperate totally
in spending time and other resources on grandchildren, jointly they
have a stronger incentive to help their grandchildren than each parent
alone has to help a child. It would seem that the kin selection model
has to be modified to consider the likelihood of cooperation.

Of course, the degree of free-riding tends to rise with the number of
relations who must cooperate. But one cannot simply assume away
cooperation among parents and other relations, as the usual kin selec-

4. I state that "the expansion of welfare, along with the general decline in
the gain from marriage, explains the sizable growth in the ratio of illegitimate
to legitimate birth rates" (italics added; p. 357, this edition).
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tion model does; the propensity to cooperate may be a trait with good
survival value.

This book does not discuss all aspects of families-even many vol
umes would be insufficient for that. Rather, it tries to show that an
analysis based on rational behavior provides a powerful framework for
gaining insights into family organization and structure under different
laws, circumstances, and cultures. Some scholars accept the premise
that behavior in modem secular societies tends to be rational, but
question whether family decisions in underdeveloped and religious
countries are also rational. I cannot prove that rationality is found in
most places, but let us consider a few examples of religious, poor, or
ancient societies.

"Irish family patterns" is a term in the social science literature that
connotes men and women who marry late, and married women who
remain at home to take care of many small children because their
religion forbids birth control. Yet these so-called Irish patterns no
longer apply to Ireland! Men and women in the Republic of Ireland
marry much younger than they once did; still, fertility has declined
sharply. Couples make extensive use of condoms and other birth con
trol methods, despite the Catholic Church's continued opposition to
contraceptives (see the analysis in Kennedy, 1988).

Ireland remains a highly religious country, and the Irish constitution
even guarantees married women the right to remain at home to care
for their families. However, rational family responses to powerful eco
nomic and social changes have outweighed church teachings and the
constitution. The growing importance to the economy of well-trained
workers has persuaded parents to substitute fewer, better-educated
children for the traditional large families. Higher earnings and greater
employment opportunities for married women have raised their labor
force participation, reduced fertility, and encouraged marital breakups.
Indeed, Irish families are behaving very much like other families in the
Western world. Many devout parents agonize, but end up disregarding
church doctrine on contraception and increasingly on divorce and
abandonment of spouses as well.

Bukina Faso (formerly Upper Volta) in Africa is one of the poorest
countries in the world, where farming methods and life-styles have
hardly been touched by modernization. Yet Singh's (1988) intensive
study of a sample of farms shows rational marital and fertility re
sponses to their primitive conditions. Men with "large" farms-these
are still less than 10 hectares-take several wives (Bukina Faso is
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polygynous) because women do most of the farm work, as well as
produce children who contribute to farm output. Children are espe
cially useful in caring for livestock, and Singh shows that the number
of children is greater when there are more livestock.

Roman private law had detailed rules about family relations and
inheritance, which could be overridden by marriage contracts (called
dotal pacts) and wills. These pacts and women's right to divorce during
the late republic and imperial periods often gave wealthy married
women considerable power, even when their husbands nominally held
most of the authority. The right to raise or lower bequests to children
through a will provided wealthy parents a leverage over their children
that poorer parents lacked. The poor had to rely on the generosity of
children and public pressure on those children for old-age support (see
the interesting discussion of Roman families in Saller, forthcoming).

A pleasant, largely unexpected by-product of the analysis in this
book is my realization that family decisions crucially impinge on many
other issues. Let me illustrate this with brief discussions of economic
growth and income inequality.

The implication of Malthus' model of economic growth, that people
marry earlier and have more children when their incomes are greater,
was decisively contradicted by the experiences of Western and many
other countries during the past 150 years. Neoclassical economics re
acted by ignoring the family, and usually assumed that fertility and
other determinants of population growth did not depend on economic
variables.

But Malthus' mistakes in modeling family responses do not mean
that marriages and births are independent of the economy. By combin
ing our reformulation of fertility - the supplement to Chapter 5- with
the neoclassical growth model, Robert Barro and I (1989) show that a
higher rate of technological progress in a closed economy lowers fertil
ity and the rate of population growth, unless more rapid progress suf
ficiently raises interest rates. We also show that the neoclassical con
clusion about tax incidence, that in the long run a tax on capital is
fully shifted to other factors, no longer holds when fertility is endoge
nous. Such a tax is only partially shifted when fertility is positively
related to per capita income, and it is shifted by more than 100 percent
when fertility and income are negatively related.

Malthus was correct in believing that total expenditures on children
rise as parents' incomes increase. But he went astray in assuming that
expenditures go up principally because families have more children;
they usually have fewer children when their incomes increase. Expen-
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ditures on children grow in expanding economies mainly because chil
dren's education and other human capital increase. Becker et al. (1990)
combine the Barro-Becker reformulation of fertility with a growth
model that highlights the effects of human capital on growth in per
capita incomes. Greatly amplifying the discussion in Chapter 6, we
show that substitution between the quantity and quality of children
helps explain why fertility usually falls sharply and human capital in
creases when a country "takes off" toward growth. We also demon
strate that the Malthusian model may apply when economic changes
in poor countries are not large.

That family behavior is an important determinant of inequality is
evident from the effect of the growth in female-headed households
since the late 1960s on the fraction of families in the United States
below the poverty line. These households became more important as
divorce rates surged and the fraction of children born to unmarried
mothers skyrocketed. Fuchs (1983) and Levy (1987) give valuable dis
cussions of the relation between family structure and inequality.

The analysis in this book is helpful in understanding the degree of
inequality among families. Inequality clearly depends on the relation
between fertility and family income; on the extent of underinvestment
by poorer families in their children's human capital; on the degree of
assortative mating by education, family background, and other charac
teristics; on divorce rates and the amount of child support to divorced
women; and on any inequity in the distribution of bequests among
children. Inequality also depends on government efforts to redistribute
income through subsidies to education, social security programs, and
other techniques, although the net effect on inequality of these pro
grams depends crucially on how families respond. For example, a wel
fare program may widen rather than narrow inequality if women on
welfare raise their fertility and reduce their time and effort spent on
each child.

This enlarged edition of A Treatise on the Family is an effort to
demonstrate further that the rational choice interpretation of family
behavior has much to offer not only to economists, but also to re
searchers in the many other disciplines that study the family. The
family merits the great attention it receives from both scholars and
laypersons, for despite major changes over time and enormous varia
tions across .social and economic environments, it remains the most
influential of all institutions.



CHAPTER 1

Single-Person

Households
The traditional theory of consumer and household behavior developed
by economists ignores cooperation and conflict among members, in es
sence assuming that each household has only one member. This theory
focuses on the effects of changes in money income and money prices
on the allocation of income among market goods. The theory of
single-person households has been greatly expanded during the past
twenty years, from a rather limited analysis to a powerful tool with
many applications. The new analysis includes allocation of time as well
as of money income and introduces household production of skills,
health, self-esteem, and various other "commodities. n

This short chapter outlines the traditional theory and its recent
enlargement as a preparation for the discussion of families in the rest of
the book. There is now a sizable amount of relevant literature; inter
ested readers are referred to Michael and Becker (1973) for a more elab
orate discussion.

Traditional Theory

In the simplest version of traditional theory, a single person spends his
(or her) given income to maximize his utility function U of goods and

20
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services (for simplicity, called "goods") purchased in the marketplace.
That is, he maximizes the function

(1.1)

subject to the budget constraint 'LPiXi = I, where Pi is the price of the
ith good Xh and I is his money income. The well-known equilibrium
condition is that the marginal utility MU of each good is proportional to
its price:

i = 1, ... ,n, (1.2)

where A is the marginal utility of income.
The main implication of these equilibrium conditions is that the

quantity demanded of any good is negatively related to its price: the
"law of negatively sloped demand curves." This law has been
extremely important in practical applications and is one of the most
significant and universal laws in the social sciences, even though it re
sults more from limited resources than from utility maximization
(Becker, 1962).

A rise in income increases the demand for most goods because the
additional income must be spent, where "spent" includes adding to
cash balances and other assets. The equality between total expendi
tures and income implies that

L S(fli = 1, (1.3)

where YJi = [(dxi)/(dI)] . (I/xi) is the income elasticity of demand for
the ith good, and Si is the fraction of income spent on that good.
The average income elasticity equals unity, so that "luxuries" (YJi > 1)
must be balanced by "necessities" (YJi < 1).

A more complicated and more realistic version of the theory recog
nizes that each person allocates time as well as money income to dif
ferent activities, receives income from time spent working in the mar
ketplace, and receives utility from time spent eating, sleeping,
watching television, gardening, and participating in many other activi
ties. The utility function, Eq. (1.1), then is extended to

(1.4)

where thj is the time spent at the jth activity. A time-budget constraint
joins the money-income constraint:
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r

L thj + tw = t,
j=l

(1.5)

where t is the total time available during some period, such as 24 hours
a day or 168 hours a week, and tw is the time spent working for pay.1

One important implication of this extension is that money income is
no longer "given" but is determined by the allocation of time, inas
much as earnings are determined by the time allocated to work. There
fore, the goods and time-budget constraints are not independent and
can be combined into one overall constraint:

or

L PiXi = I = wtw + v = wet - L th j) + v,

L PiXi + w L thj = wt + v· = s,

(1.6)

(1.7)

where w is the earnings per hour of work, v is property income, and Sis
"full" or potential income (or the money income when all time is allo
cated to the market sector). The terms on the left show that full income
is spent in part directly on market goods and in part indirectly on the
time used to produce utility rather than earnings. 2

The equilibrium conditions from maximizing the utility function (Eq.
1.4) subject to the full-income constraint, Eq. (1.7), include

MUth /MUt = 1, and MUth./MUx . = W/Pi. (1.8)
k hj J 1

The marginal utility from all uses of time are equal in equilibrium be
cause they have the same price (w), and the marginal rate of substitu
tion between time and each good equals the "real" wage rate, where
the price deflator is the price of that good. 3

The main implications of these equilibrium conditions are general
izations of the negatively sloped demand curves derived with the
simpler model. A compensated rise in the price of any good-a rise

1. For simplicity I have assumed that working time does not enter the utility
function.

2. After division by w, Eq. (1. 7) becomes

(
Pi) V SL - Xi + L tj = t + - = -.
w w w

The terms on the right now give the total time available plus the value of prop
erty income in time units, and the terms on the left show that time is spent in
part directly on producing utility and in part indirectly on buying goods, where
Pi/w is the time spent on a unit of the ith good.

3. In Becker (1965) the cost of time is allowed to differ among uses because
of "productive consumption."
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offset by a sufficient rise in property income to keep real income
constant-reduces the demand for that good and increases the demand
for "most" other goods. It also reduces the time spent at work and in
creases the time spent at most nonmarket (or household) activities, be
cause a rise in the price of a good reduces the real wage rate in units of
that good. Similarly, a compensated rise in the wage rate increases
working time and demand for goods and reduces the time allocated to
most household activities. For example, a compensated rise in the
wage rate reduces the time spent on child care, standing in queues, or
shopping, and thereby increases the demand for nursery schools,
inventory of goods in the household, and consumer durables that re
quire less maintenance. Finally, a growth in full income without any
change in the wage rate reduces working time and increases the de
mand for most goods and household time (for more details see Becker,
1965)..

If all time were spent in the household sector, the value of time
would not be measured by the wage rate but by a shadow price equal to
the marginal product of time in the household sector. The equilibrium
condition in the second equation of (1.8) would be replaced by

MUthj/MUxj == JL/Pi' (1.8')

where JL, the shadow price of time, equals the marginal rate of substitu
tion between goods and time after conversion into monetary units. An
increase in property income increases the consumption of goods and
thereby raises the marginal product and shadow price of household
time. If time is spent working in the marketplace, the wage rate has to
equal the shadow price of household time:

JL == W, tw > 0; (1.9)

otherwise, the marginal value of working time would be less than the
marginal value of household time.

Household Production Functions

I have been assuming that time and goods directly provide utility, yet a
more intuitive and useful assumption is that time and goods are inputs
into the production of "commodities," which directly provide utility.
These commodities cannot be purchased in the marketplace but are
produced as well as consumed by households using market purchases,
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own time, and various environmental inputs. These commodities in
clude children, prestige and esteem, health, altruism, envy, and plea
sures of the senses,4 and are much smaller in number than the goods
consumed.

The utility function can be rewritten as

(1.10)

where Zl' ... ,Zm are the various commodities consumed. Each is
self-produced according to

i = 1, ... ,m, (1.11)

where Xi and thi represent the possibly many goods and types of time
used to produce the ith commodity, and Ei represents household abil
ity, human capital, social and physical climate, and other environ
mental variables. Commodities do not have market prices because they
are not purchased, but they do have shadow prices equal to the cost of
production:

(1.12)

where 1Ti is the average cost of the goods and time spent on each unit of
Zi. The full-income constraint given by Eq. (1.7) can be simply ex
pressed using these shadow commodity prices as

m

L PiXi + W L thi == L 1TiZi = s.
i=l

(1.13)

If the utility function of commodities is maximized subject to this
full-income constraint, one set of equilibrium conditions equates the
ratio of the marginal utilities of different commodities to the ratio of
their shadow prices: 5

for all i and k. (1.14)

4. Bentham (1963, chap. 5) lists about 15 fundamental sources of "pleasure
and pain."

5. The relevant shadow prices are determined by marginal, not average,
costs of production. However, if all production functions are homogeneous of
the first degree, and if each unit of a good or of time is used to produce only one
commodity (no joint production), then marginal and average costs are equal and
the average prices in Eq. (1.12) would be appropriate. Joint production is con
sidered in Grossman (1971) and in Pollak and Wachter (1975).
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An increase in the relative price of Zk reduces the demand for Zk and for
the goods and time used to produce it.

The distinction between the commodities consumed and the goods
and services purchased is not only plausible, but also of considerable
value in interpreting behavior. The general utility function given by
Eq. (1.4) does not provide insight into special substitution or comple
mentarity relations between different goods and time. We cannot even
rule out a compensated increase in the wage rate that would increase
the time spent at most household activities. The household production
approach, on the other hand, implies a special relation between goods
and time used to produce the same commodity. Fish and meat are
inputs into the production of health and taste; or parental time and nur
sery schools are substitutes in the production of children.

Put more technically, the utility function given by Eq. (1.10) is sepa
rable in the goods and time used to produce the same commodity:

aUjaXi = (aUjaZi) · (aZijaXi) == aZijaxi == MP JMP
aUjathi - (aUjaZi) . (aZijathi) aZijathi Xi th i

== 1J(Xi,th), i == 1, ... ,m. (1.15)

This separability property implies, for example, that an increase in the
wage rate necessarily decreases the ratio of ti~e to goods spent on
each commodity, and that it tends also to decrease the output of
time-intensive commodities relative to goods-intensive commodities.

Investment in Human Capital

The utility function, Eq. (1.10), must be generalized to distinguish con
sumption at different ages because people are not indifferent between
earlier and later consumption. Therefore, assume that

(1.16)

where Zij is the consumption of the ith commodity at thejth age; n, the
length of remaining life, is taken as given but can be treated endoge
nously (Grossman, 1972). The subsequent presentation is simplified
without any significant loss in generality by combining all commodities
at a given age into a single aggregate commodity. The utility function
can then be written as

(1.16')

where Zj is the aggregate consumption at age j.
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Wage rates change with age because of the accumulation of human

capital that results from decisions about the time and other resources
to spend on investments. The stock of human capital evolves according
to the relation

(1.17)

where H j is the stock at agej, 8 is the given depreciation rate, and Qj-b

the gross investment at age j - 1, is produced according to

(1.18)

where Xq and tq are the goods and time spent on investment. Wage rates
in competitive labor markets are determined by

(1.19)

where aj is the earnings per hour of a unit of human capital at age j.
The total time available at any age can be allocated to the household,

market, or investment sector:

j = 1, ... ,n. (1.20)

In perfect capital markets the present value of expenditures on goods
would equal the present value of earnings and other income:

(1.21)

where r is the interest rate and A is the value at time 0 of nonhuman
assets. By substituting the time constraints into the goods constraint,
we can derive the equation for "full" wealth, W:

w·t
= L (l ; r)i + A = W. (1.22)

The utility function in Eq. (1.16') is maximized subject to this full
wealth constraint, the various commodity and investment production
functions, and the evolution of human capital and wage rates. The op
timal investment at any age is determined by marginal investment costs
and marginal returns, according to the following equation (see Mathe
matical Appendix, note A):
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n {[7Tk(aZk)/(aHk)] + aklwk}(aHk)/(aQj)
MCqj = Rj = L (1 + )k-j • (1.23)

k=j+l r

The far left-hand side gives the marginal cost of investment at age),
and Rj equals the discounted value to age} of subsequent market and
household returns.

Equation (1.23) implies that investments tend to decline with age be
cause fewer years remain at older ages to receive the annual returns;
moreover, investment costs tend to be lower at younger ages because

the foregone value of time spent investing is cheaper then. The op
timal stock of human capital would rise at a diminishing rate, reach a
peak, then decline toward the end of life as depreciation exceeds gross
investment. If life went on forever, the capital stock would rise to a
peak during the "investment period" and be maintained at that level
indefinitely.

If human capital directly raised the output of commodities only by
augmenting the effective amount of household time,

(1.24)

where dt/J/dH == t/J' > O. Investment returns can then be written simply
(see Mathematical Appendix, note B) as:

(1.25)

where Wk == (d log Wk)/dHk.
Returns would depend on the allocation of time between the market

and household sectors only if human capital affects the productivity of
household and market time differently (if t/J' /t/J 1= w). As Eq. (1.25) im
plies, the incentive to invest in capital that mainly raises household
productivity is greater when more time is spent in the household
sector, and the incentive to invest in capital that mainly raises market
productivity is greater when more time is spent at work. Some invest
ments, such as on-the-job training, mainly raise the productivity of
market time; others, such as classes in child care, cooking, or art his
tory, mainly raise the productivity of household time. The time spent at
a work or consumption activity is a measure of the scale of the activity,
or of the intensity of use of capital, and affects the rate of return on in
vestments in capital specialized to that activity.
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Returns are independent of the allocation of time between the

market and household sectors not only when wage rates and the effec
tive amount of household time are raised by the same percent, but also
when wage rates are not raised at all if the effective amount of goods is
raised as much as that of time. If

, $'
x' = x y(H), and ~ =~ = s(H),

where dy/dH = y' > 0, then

Z[xky(Hk),thkt!J(Hk)] = y(Hk)gZ(Xk ,thke), (1.27)

where e = t!J(Hk)/y(Hk) is independent of Hk , and Z is assumed to be
homogeneous of the gth degree in x' and tho Hence (see Mathematical
Appendix, note C):

(1.28)

Returns do depend on the value of commodity output, but not in any
other way on the allocation of time between the market and household
sectors.

Mathematical Appendix

A. If the Lagrangean expression

is maximized with respect to the Xj, Xqj ' th
j

, and tqj , and if Hj has a neg
ligible effect on the output of Qj, the equilibrium conditions for xQj

wherej = 1, ... ,n, are

n au aZk aHk aQj n aktwk(aHk/aQj)(aQj/aXqj) pq.L ---- + 'It L k = 'It J,.

k=j+l aZk aHk aQj aXqj k=j+l (1 + r) (1 + rY

Since utility maximization also implies
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the first condition can be written as

B. Since

and equilibrium requires (if tWk > 0) that

aZk Pk aZk
Wk = ILk == - = - 7Tk

athk (aZklaXk) athk '

then

Hence
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c.

if Z is homogeneous of degree g in x' and tit.



CHAPTER 2

Division of Labor
•
In Households and

Families

This chapter begins my analysis of the purposes and effects of families
by considering the division of labor within households and families.
The most pervasive division is between married women, who tradition
ally have devoted most of their time to childbearing and other domestic
activities, and married men, who have hunted, soldiered, farmed, and
engaged in other "market" activities. The various divisions of labor
among family members are determined partly by biological differences
and partly by different experiences and different investments in human
capital. Specialization in the allocation of time and in the accumulation
of human capital would be extensive in an efficient family even if all
members were biologically identical; indeed, this chapter argues that
biological differences probably have weakened the degree of speciali
zation.

Since married women have been specialized to childbearing and
other domestic activities, they have demanded long-term "contracts"
from their husbands to protect them against abandonment and other
adversities. Virtually all societies have developed long-term protection
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(2.1 )

for married women; one can even say that "marriage" is defined by a
long-term commitment between a man and a woman. These commit
ments are briefly considered in this chapter.

Shirking of duties, pilfering, and cheating is made easier by the ex
tensive specialization and division of labor within families. Such con
flict between the interests of members can be reduced by monitoring
behavior, including invasions of the "privacy" of members, by expul
sion from the family and other punishments, and by altruism. These
and other methods are briefly discussed in this chapter and more com
pletely in Chapters 8 and 11.

Specialization in Households

We shall consider the optimal investment in two types of human capi
tal, H1 and H 2

• Each person maximizes utility by choosing the optimal
path of H 1 and H 2 and the optimal allocation of time at all ages between
the market and household sectors. If a person lives forever, does not
age, and faces a stationary environment, our previous discussion indi
cates that H 1and H2 would be accumulated during an initial investment
period, after which the equilibrium stock of H1 and H2 would be main
tained indefinitely.

If consumption were stationary after the investment period, a
single-person household would use a fixed amount of time to maintain
its capital stocks and would allocate its remaining time between the
market and household sectors to maximize consumption. If H 1 only
raises market wage rates and H 2 only raises the effective amount of
household time, aggregate consumption Z during each year would be
given by

, z[ aiJ
1
1w H"2)]Z = Z(x,f h ) == ----p;-' Iht/J( ,

where iJ1 and iJ2 are the optimal capital stocks, aiJ1 is the wage rate,
fht/J(iJ2) is the effective amount of household time, and Px is the price of
market goods. The allocation of time is constrained by

(2.2)

where I w and th are the hours allocated to the market and household
sectors respectively, and I' is the total time available each year after
allowance for the time spent maintaining capital. The allocation of time
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would be optimal if the marginal product of working time equaled the
marginal product of household time:

az == az alp = az == az ljJ(lp)
atw ax Px ath atlt .

Optimal decisions for those in a multiperson household must take
into account the skills of the different household members and conflicts
in their incentives. The theory of comparative advantage implies that
the resources of members of a household (or of any other organization)
should be allocated to various activities according to their comparative
or relative efficiencies. A major assumption of the present section is
that at the beginning everyone is identical; differences in efficiency are
not determined by biological or other intrinsic differences. Variations
in skill result from different experiences and other investments in
human capital. Even with this extreme assumption, efficient multi
person households will be shown to have a pronounced division of
labor among members in the allocation of time and in the accumulation
of specialized capital.

I also assume that members do not have to be supervised because
they willingly allocate their time and other resources to maximize the
commodity output of their household. Since all persons are intrinsi
cally identical, each member would receive an equal share of house
hold output (if the market for members is competitive). Consequently,
each member gains from a costless increase in household output. This
provides only a weak justification, however, for the assumption that
members do not have to be supervised; some may gain individually
from shirking their duties and other malfeasance even though house
hold output is reduced.

Since all persons are assumed to be intrinsically identical, they
supply basically the same kind of time to the household and market
sectors. Therefore, the effective time of different members would be
perfect substitutes even if they accumulate different amounts of house
hold capital (H2

). Similarly, the goods supplied by different members
would be perfect substitutes even if they accumulate different amounts
of market capital (Hi). Consequently, with no costs of supervision and
no fixed costs of allocating time between different sectors, the output
of a multiperson household would depend only on the aggregate inputs
of goods and effective time. If the optimal accumulation of capital
during the investment period were HI and Hr for the ith member, the
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stationary output after the investment period of a household of n

members would be

(2.4)

Clearly, if each member accumulated the same capital, Z would de
pend on the aggregate hours supplied to each sector, 'Ltu'i and 'Lthi
respectively, and not on the distribution of hours between members.
However, Z would depend on the distribution of hours if the capital of
members differed, because then the household (or market) time of
some members would be more productive than that of other members.

Output would be maximized only if marginal products in the house
hold sector equaled marginal products in the market sector for
members supplying time to both sectors. That is, only if

az _ az ail} _ az _ az A 2
-a- - -a - - -a- - -a' tjJ(Hj ) when two' tho> O. (2.5)

tWj Xj Px thj thj J J

Marginal products in the household sector must exceed those in the
market sector for members supplying all their time to the household,
and conversely for members supplying all their time to the market.

The comparative advantage of a member can be ,defined by the rela
tion between the ratio of his marginal products in the market and
household sectors and the ratios of other members. Since a, Px ,

az/aXj, and aZ/athj are the same for all members, comparative advan
tage depends only on tjJ(H2) and Hl. For example, i has a comparative
advantage in the market sector relative fo j if, and only if,

(aZ)/( atlCi ) in (aZ)/(ath
i

) tjJ(H'f)
---- == -A- > == -..,..-.
(aZ)/(atWj ) HJ (aZ)/(athj) tjJ(HJ)

We can immediately prove the following theorem:

(2.6)

Theorem 2.1 If all members of an efficient household have different
comparative advantages, no more than one member would allocate
time to both the market and household sectors. Everyone with a
greater comparative advantage in the market than this member's would
specialize completely in the market, and everyone with a greater com
parative advantage in the household would specialize completely
there.
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Since a member allocating time to both the market and household

sectors must have equal marginal products, all members with a greater
comparative advantage in the market sector would have a greater
marginal product there than in the household, and conversely for all
members with a greater comparative advantage in the household. Con
sequently, the former would specialize completely in the market and
the latter in the household, which proves this theorem.

Since the returns from investing in specialized capital depend on the
hours spent in the sector utilizing that capital (see Chapter 1), members
specializing entirely in the market sector have strong incentives to in
vest in market capital (HI) and no incentive to invest in household capi
tal (H2

). Similarly, members specializing in the household sector have
strong incentives to invest in H2 and no incentive to invest in HI.

Therefore, the sharp division of labor in the allocation of time indicated
by Theorem 2.1 implies an equally sharp division in the allocation of in
vestments. This implication can be stated as a theorem:

Theorem 2.2 If all members of a household have different compara
tive advantages, no more than one member would invest in both
market and household capital. Members specializing in the market
sector would invest only in market capital, and members specializing in
the household sector would invest only in household capital.

This theorem illustrates Adam Smith's often cited but misunder
stood and seldom used theorem that the division of labor is limited by
the extent of the market. The extent of the market for human capital
that raises productivity at particular activities is measured by the time
spent at these activities. Theorem 2.2 can be read to state that the divi
sion of labor in the accumulation of specialized capital is greater when
differences in the allocation of time are greater, or when differences in
the extent of the market are greater.

Theorems 2.1 and 2.2 assume that all comparative advantages are
different, but could several members have the same comparative ad
vantage and invest in both market and household capital and allocate
time to both sectors? The answer, which can be stated as follows, is
clearly no.

Theorem 2.3 At most one member of an efficient household would
invest in both market and household capital and would allocate time to
both sectors.
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A simple and instructive proof assumes the contrary-that, say, two
members allocate time to both sectors and have the same investments
and comparative advantages. If they spent 1w hours in the market
sector (say 1w < t' /2), output would not be changed if one of them
spent 21w hours in the market and the other specialized completely in
the household. However, every member could be made better off if the
member now specializing in the household did not invest in market
capital and increased his investment in household capital. They would
also be better off if the member now supplying 21w hours to the market
increased his investment in market capital and reduced his investment
in household capital. Consequently, we have contradicted the assump
tion that two members allocate time to both sectors and invest in both
kinds of capital, and the theorem is proved.

None of these theorems on the division of labor and investment
make any assumption about returns to scale in commodity production
functions or the sorting of persons into different households. If returns
to scale are constant or increasing, and if inefficient households cannot
survive, specialization would be even more extreme, as shown by the
next theorem:

Theorem 2.4 If commodity production functions have constant or
increasing returns to scale, all members of efficient households would
specialize completely in the market or household sectors and would in
vest only in market or household capital.

To prove this, assume that one member of an n-person household
spends time in both sectors (less in the market sector) and that he in
vests in both market and household capital. If two n-person households
form a single 2n-person household, one member alone can supply the
total time to the market that was supplied by him and by a member of
the other household. If they continue to make the same investments,
constant or increasing returns to scale in the commodity production
function imply that the output of the combined household will be no
smaller than the sum of the outputs of the smaller households. The
combined household can do even better, however; one member can
eliminate his investment in market capital, and the other can invest
more in market capital and less in household capital since he spends
more time in the market. Hence, a small household will be less efficient
than larger households if some members do not completely specialize.

These theorems are readily generalized to many commodities in the



36 ] A Treatise on the Family
household sector if commodities are produced independently of one
another (no joint production) with their own specialized capital.

Theorem 2.5 All but possibly one member of households with more
members than independent commodities would completely specialize
their investments and time to the market or to a particular commodity.
Moreover, with constant or increasing returns to scale, all members of
efficient households must be completely specialized.

This theorem is readily proved following the reasoning used for
Theorems 2.1 to 2.4 and implies that an increase in the number of inde
pendently produced commodities raises the size of efficient households
because greater. specialization becomes more profitable.

I have assumed that each type of human capital raises efficiency at
only a single activity, but we do not need to hold to this limitation. For
example, Theorems 2.1 to 2.4 would hold if HI and H 2 raise efficiency
in both the market and the household sectors, as long as HI is more
market-intensive in the sense that a dollar spent on HI raises wage
rates more and household efficiency less than a dollar spent on H 2

• A
household would not be efficient if two members supplied time to both
sectors and invested in both HI and H 2

, for one of the members could
supply all of their combined time to the market, and the other could
specialize entirely in the household and eliminate any investment in
HI. Theorem 2.3 can be extended in the same way.

Returns on investments in types of human capital that raise either
wage rates or effective goods by the same percent as effective house
hold time would be independent of the allocation of time between the
market and household sectors (see Chapter 1). All members of an effi
cient household might invest in these types regardless of their invest
ment in more specialized types or of their allocation of time.

The analysis developed here is relevant not only to households, but
also to countries and to the explanation of comparative advantage in in
ternational trade. Modern trade theory explains the gain from trade by
international differences in endowments of labor, human and physical
capital, and natural resources. I would argue, however, that dif
ferences in endowments are often only a proximate explanation of the
gains from trade; the fundamental source of much of the gain is, as with
households, the advantage of specialized investment and the division
of labor.

Even intrinsically identical countries could increase the rate of re-
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turn on their investments by specializing in particular types of human
and physical capital and products that utilize such capital intensively.
These products would be traded for products that are intensive in the
capital specialized in by other countries. The proximate explanation of
the gain from trade is differences in endowments of different kinds of
capital, or the comparative advantage of traditional theory. However,
the ultimate explanation is the gain from specialization.

Although the importance of intrinsic differences cannot be denied,
the gain from international specialization in capital resolves some of
the paradoxes besetting the traditional approach. An example of these
paradoxes is that countries with apparently similar intrinsic endow
ments, such as Great Britain and Germany, tend to trade more with
each other than do countries with apparently different intrinsic endow
ments, such as India and Japan;! another example is that trade does not
decrease in the long run when factor endowments are supposed to be
come more similar.

The Sexual Division of Labor in Families

Although the sharp sexual division of labor in all societies between
the market and household sectors is partly due to the gains from spe
cialized investments, it is also partly due to intrinsic differences
between the sexes. A man completes his biological contribution to the
production of children when his sperm fertilizes a woman's egg, after
which she controls the reproductive process: she biologically houses
and feeds the fetus, delivers the baby, and often feeds the infant with
her own milk. Sexual reproduction along these lines is all but universal
among vertebrates: not only mammals, but also fish, reptiles, birds,
and amphibians reproduce sexually (Ghiselin, 1974, chaps. 3 and 4;
Wilson, 1975, p. 315).

Women not only have a heavy biological commitment to the produc
tion and feeding of children, but they also are biologically committed to
the care of children in other, more subtle ways.2 Moreover, women
have been willing to spend much time and energy caring for their chil
dren because they want their heavy biological investment in produc-

1. lowe this enigma to lectures by Jacob Viner at Princeton University
many years ago. Kleiman and Kop (1978, pp. 11-13,22-23) find that trade is
greater between countries with more similar incomes (see also Linder, 1961).

2. A discussion of some different ways is presented in Rossi (1977).
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tion to be worthwhile. In addition, a mother can more readily feed and
watch her older children while she produces additional children than
while she engages in most other activities. This complementarity
between bearing and rearing children has been important because, until
the last century, practically all women spent most of their prime adult
lives with children. Indeed, as recently as 1880 in the United States
they averaged 5.4 births (see U.S. Bureau of the Census, 1975c, p. 53,
1910 census). Men have been less biologically committed to the care of
children, and have spent their time and energy on food, clothing, pro
tection, and other market activities.

From biological differences emerges the not-very-startling conclu
sion that the sex of household members is an important distinguishing
characteristic in the production and care of children, and perhaps also
in other household commodities and in the market sector. Analytically,
these differences can be distinguished by the assumption that an hour
of household or market time of women is not a perfect substitute for an
hour of the time of men when they make the same investments in
human capital. These differences between men and women illuminate
several aspects of the composition of households and the division of
labor within households that are not explained solely by the advantages
of specialized investments in human capital.

If women have a comparative advantage over men in the household
sector when they make the same investments in human capital, an effi
cient household with both sexes would allocate the time of women
mainly to the household sector and the time of men mainly to the
market sector. Indeed, either men or women would be completely spe
cialized to one of these sectors if the time of men and women were per
fect substitutes at a rate different from unity. 3 Households with only

3. For example, a household with one man and one woman would maximize

(
wtm awt! )Z(x,tfJ = Z ---.3£. + __w, t7: + 13thp p ,

where by Eq. (2.2) tw + th = t', and where 13 > a because women are assumed
to have a comparative advantage in the household. If the man allocates time to
both sectors,

az w az
----
ax p atft'

Then the woman would allocate all her time to the household because her
marginal product would be greater there than in the market:

az w az
a ax p < 13 atft .
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men or only women are less efficient because they are unable to profit
from the sexual difference in comparative advantage.

Consequently, biological differences in comparative advantage
between the sexes explain not only why households typically have
both sexes, but also why women have usually spent their time bearing
and rearing children and engaging in other household activities,
whereas men have spent their time in market activities. This sexual di
vision of labor has been found in virtually all human societies, and in
most other biological species that fertilize eggs within the body of the
female (Barash, 1977, pp. 188-201).

The analysis of specialized investments given earlier implies that
women invest mainly in human capital that raises household efficiency,
especially in bearing and rearing children, because women spend most
of their time at these activities. Similarly, men invest mainly in capital
that raises market efficiency, because they spend most of their working
time in the market. Such sexual differences in specialized investments
reinforce any biologically induced sexual division of labor between the
market and household sectors and greatly increase the difficulty of dis
entangling biological from environmental causes of the pervasive divi
sion of labor between men and women.

Since the biological natures of men and women differ, the assump
tion that the time of men and women are perfect substitutes even at a
rate different from unity is not realistic. Indeed, their times are comple
ments in sexual enjoyment, the production of children, and possibly
other commodities produced by the household. Complementarity im
plies that households with men and women are more efficient than
households with only one sex, but because both sexes are required to
produce certain commodities complementarity reduces the sexual divi
sion of labor in the allocation of time and investments.

Introducing complementarity alters the notion of comparative ad
vantage. Women can be said to have a comparative advantage in the
household sector when there are complementarities between men and
women if the ratio of the marginal product in the household to the wage
rate in the market is higher for women than for men when both supply
the same amount of time to the household and when both invest in the
same human capital. A woman with such a comparative advantage sup
plies more time to the household and less to the market than a man, and
these time allocations are more different when the time of the two
members is less complementary and more substitutable. Since special
ized investments depend on the allocation of time, the investments of
men and women more strongly reinforce their biological differences
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when differences in comparative advantage are larger and complemen
tarities weaker.

Apparently, differences in comparative advantage and in invest
ments have been more important than complementarities because
women traditionally have allocated much more time to the household
than men have. Yet complementarities cannot be unimportant, espe
cially in modern times; women are becoming less specialized in house
hold activities, and men are spending more time at household activi
ties.

Since investment differences reinforce biological differences, biolog
ical comparative advantage cannot be readily disentangled from spe
cialized investments. There is an additional reason for the difficulty of
separating the two. Since specialized investments begin while boys and
girls are very young (rates of return to human capital investments are
higher at younger ages; see Chapter 1), they are made prior to full
knowledge of the biological orientation of children, which is often not
revealed until the teens and even later. If only a small fraction of girls
are biologically oriented to market rather than household activities,
and if only a small fraction of boys are biologically oriented to house
hold activities, then in the face of no initial information to the contrary,
the optimal strategy would be to invest mainly household capital in all
girls and mainly market capital in all boys until any deviation from this
norm is established.

In this manner investments in children with "normal" orientations
reinforce their biology, and they become specialized to the usual
sexual division of labor. Investments in "deviant" children, on the
other hand, conflict with their biology, and the net outcome for them is
not certain. For some, their biology might dominate and they would
seek a deviant division of labor, with men in the household and women
in the market. 4 For others, however, their investments would domi
nate, and they would become oriented, less strongly than normal
persons, to the conventional sexual division of labor. Presumably the
discrepancy between investments and biology is a source of conflict
and even agony for the biologically deviant.

4. I say 44 seek" rather than 44engage in" a deviant division of labor because
each deviant should be matched with another deviant, yet normal persons can
be matched more easily because they are more common. Consequently, a
larger fraction of deviants either remain single, marry and then divorce, or re
main in unsuccessful marriages (see also the discussion of homosexual mar
riages in Chapter 10). Let me emphasize that '4deviance" is used only in a
statistical, not in a pejorative, sense.
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Note that in this analysis parents and society are not irrational, nor
do they willingly discriminate against deviants. Rather, they respond
rationally and without discrimination in the face of imperfect informa
tion about the biological constitutions of children and the much greater
incidence of normal constitutions. Deviant investments would presum
ably be more common if deviant biology were more common-or if it
were revealed at younger ages.

Specialized investments and time allocation together with biological
differences in comparative advantage imply that married men special
ize in the market sector and married women in the household sector.
Therefore the market wage rates of married men will exceed those of
nlarried women, partly because women spend more time in the house
hold and invest more in household human capital. Table 2.1 shows that
average hourly earnings in the United States have been 60 percent
higher for married men than for married women, and married men have
spent considerably more time at work and less time at child care and in
other domestic activities.

Since single persons anticipate marriage and the sexual division of
labor of married persons, single working men are likely to be more spe
cialized toward the market sector than single working women. How
ever, single persons cannot as readily take advantage of the sexual di
vision of labor because they do not have mates. Table 2.1 indicates that

TABLE 2.1 Earnings and hours and weeks worked in the market
place in the United States, by sex and marital status.

Male Female

Average hourly earnings in 1970
Single (never married) 3.53 3.07
Married (spouse present) 4.79 2.98

Average hours worked per week in 19773

Single (never married) 35.6 32.5
Married (spouse present) 43.5 34.2

Average weeks worked in 1977b

Single (never married) 27.2 24.2
Married (spouse present) 41.0 22.5

SOURCES: The figures on hourly earnings are from Polachek (1978, p. 119). Hours
worked come from the U.S. Bureau of Labor Statistics (1978, table A-35). Weeks
worked are calculated from the U.S. Bureau of Labor Statistics (1979, tables A-6 and
A-9) and from additional data supplied by the bureau.

a Nonagricultural working population only.
b Includes population outside the labor force.
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wage rates and hours per week and weeks worked in the marketplace
are greater for single men than single women, although the differences
are much smaller than between married men and women because
single men tend to work fewer hours and earn less per hour than mar
ried men, while single women tend to work and earn more than married
women.

Wage rates are lower for women at least partly because they invest
less than men in market human capital, while the productivity of
household time is presumably greater for women partly because they
invest more than men in household capital. The time of women is
worth less than the time of men at younger and older ages, but is worth
more during the peak child-rearing years when women are very busy
and productive. Since women are more likely to enter the labor force
when their household time is worth less, a false inference is drawn
from their lower earnings in the labor force about the time value of all
women compared to all men.

Figure 2.1 illustrates this point with typical age-wage-rate profiles
for men and women and an age-household-productivity profile for
women when they spend all their time in the household. Women would
be in the labor force prior to age 11 and after age 12 , because during
these periods their wage rates exceed their household marginal produc
tivities. During these ages women supply sufficient hours to the market
sector to equate their household marginal product and their wage rate.
Clearly, in this illustration women in the labor market have a lower

Value
of time
of men
and women

o

Marginal product of
women's time when
all time is spent
in the household

Wage rate:
of women I

I
I
I

Age

FIGURE 2.1 Life-cycle variations in the value of time of men and women.
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value of time than men. However, women are not in the labor force
between ages t 1 and t2 because their time is worth more at home; more
over, between t3 (> t1) and t4 « t2 ) their home time is worth more than
the market time of men. In this illustration the average value of time
over the lifetime may not be lower for women than for men, even
though women's time is less valuable whenever they work in the mar
ketplace.

Chapter 3 shows that women have less incentive to invest in human
capital than men do when the number of children is the main result of
marriage, and that the incentives of men and women are more equal
when the "quality" of children is important. Women do receive con
siderably less schooling than men in poor countries that emphasize
numbers, and about equal schooling in rich countries that emphasize
quality (see Table 3.1). Therefore, in poor countries the average value
of the time of women tends to be lower than that of men; in rich coun
tries the value of the time of women is more equal to that of men. Expla
nations of behavior in rich countries that assume a much lower value of
time for women may be misled by the much lower market earnings
ofwomen.5

Specialization of tasks, such as the division of labor between men
and women, implies a dependence on others for certain tasks. Women
have traditionally relied on men for provision offood, shelter, and pro
tection, and men have traditionally relied on women for the bearing
and rearing of children and the maintenance of the home. Conse
quently, both men and women have been made better off by a "mar
riage," the term for a written, oral, or customary long-term contract
between a man and a woman to produce children, food, and other com
modities in a common household. 6

The nature of the division of labor between married men and women
has meant that men have been more able than women to enter into mar
riages with several mates, simultaneously via polygyny or sequentially

5. See, for example, Azzi and Ehrenberg's discussion (1975) of participation
in religious activities.

6. 4O4O Any marriage contract preserved in the Geniza shows that the first and
foremost obligation of the husband was to provide his wife with food and
clothing and to maintain her in general" (Goitein, 1978, pp. 118-119). How
ever, in parts of Africa and Asia that did not use the plow, farming was often
women's work along with child care and other domestic activities (see Bo
serup, 1970, chap. 1, and Goody, 1976, chap. 4). Moslems and Jews have had
written contracts, whereas Chinese, Japanese, and Christians usually relied on
oral and customary agreements.
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through divorce or abandonment (see Chapters 3 and 10). Conse
quently, marriage law and contracts have mainly protected domesti
cally specialized women against divorce, abandonment, and other un
fair treatment-as when Moslem law stipulates that all the wives of a
polygynous male must be treated equally and that the bride price is for
feited in whole or in part when a wife is divorced without cause
(Goode, 1963, pp. 155 ff.), or when Jewish marriage contracts stipulate
the amounts paid to wives in the event they are divorced or widowed,7
or when Anglo-Saxon law provides alimony and child support to di
vorced women with children.

The biological differences between men and women in the produc
tion and care of children, and the specialized investments in market
and household skills that reinforce the biological differences, explain
why the institution of marriage has been important in all societies. The
dominance of marriage as a form of household organization and the
close ties between marriage and child rearing are shown in Table 2.2.
Row (8) shows, for example, that married couples headed 71 percent of
the households in sixteenth-century England and 94 percent in colonial
America, and in 1970 headed 69 percent in the United States and 85
percent in rural India. Row (7) shows that 72 percent of the households
in sixteenth-century England, 87 percent in colonial America, 46 per
cent in the United States, and 84 percent in rural India had children.
Many of the households without children either planned to have them
or raised children who left to form separate households; for example,
from columns (3) and (4) we see that 83 percent of the households in the
United States headed by males in their prime years have children com
pared to 46 percent of all households.

Practically all married couples have and rear their own children in
stead of hiring persons in separate households to rear them (as pro
posed long ago by Plato and practiced today in some kibbutzim) or

7. ·"The principal function of the Ketuba [the Jewish marriage contract that
originated thousands of years ago] is therefore to serve as a document that
safeguards the position of the woman after she has entered the marital state,"
and "following . . . the prohibition of divorcing and dismissal of a woman
against her will, the practical importance of the Ketuba declined . . . and
there was no longer any major significance to its monetary safeguards" (Davi
dovitch, 1968, pp. 112, 109). Many marriage contracts for Jews living in the
Arab world between the tenth and fifteenth centuries have been found (Goitein,
1978, appendix). Invariably, the husband or his heirs had to return the wife's
dowry and provide an additional payment if he terminated the marriage
through divorce or death (ibid., pp. 95-142).
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adopting children produced by others. 8 Of course, most societies
forbid the purchase and sale of children, but it is easy to forbid what
would be uncommon. One could postulate a "taste for own children,"
which is no less (and no more) profound than postulating a taste for
good food or for any other commodity entering utility functions. Fortu
nately, the demand for own children, the distinguishing characteristic
of families, need not be postulated but can be derived.

Women producing children can use their own milk as food and can
more readily take care of young children while pregnant than while
working in the marketplace. 9 Moreover, most women have been reluc
tant to commit so much time, effort, emotion, and risk to producing
children without considerable control over rearing. Presumably the
genetic similarity between parents and children further increases the
demand for own children.

Own children are preferred also because of the value of information
about children when investing in them. Information is more readily
available about the intrinsic characteristics of own than adopted chil
dren, because parents and own children have half their genes in
common and the health and some other characteristics of own children
at birth and during infancy are directly observed. (See the discussion of
a baby market in Chapter 5.) This may also explain why orphaned chil
dren of siblings and other close relatives are more frequently adopted
than are orphaned children of strange~s (Goody, 1976), and even why
adopted children are less valued as marriage partners.

Since each woman is biologically limited to a relatively small number
of own children,lO and since the incidence of polygyny is limited by the

8. Of course, many upper-class families have reared their children with the
help of nurses and tutors, and some have sent their infants to the homes of wet
nurses: "the infants of the landed, upper bourgeois and professional classes [in
England] in the sixteenth and seventeenth centuries [were] sent out to hired
wet-nurses for the first twelve to eighteen months" (Stone, 1977, p. 107).

Goody (1976, chap. 6) discusses adoption in different societies. The Chinese,
especially those on Taiwan, have had the unusual practice of adopting young
girls as future brides for their own sons (on Taiwan, see also Wolf, 1968, pp.
100-101).

9. Labor force participation by mothers may also reduce the health of their
children; see Popkin and Solon (1976) for evidence from a poor country and
Edwards and Grossman (1978) for evidence from the United States.

10. A typical woman marrying at age twenty can produce no more than ten
children, whereas by contrast a female oyster lays millions of eggs. Women
who are unable to produce children usually either have been divorced, have be
come part of a polygynous household, or have adopted the children of others
(Goody, 1976, pp. 81, 91-92).
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sex ratio and other considerations (see Chapter 3), a nuclear family
containing parents and their own children usually is small. For ex
ample, Table 2.2 shows that even the polygynous Mormons averaged
less than six persons to a household.

Shirking, Household Size, and the Division of Labor

I have assumed that a household assigns its members to investments
and activities that maximize the household's output of commodities
without regard to incentives. Yet shirking, cheating, pilfering, and
other malfeasance of members may not be readily detected, for the di
vision of labor due to biological and investment specialization implies
that a household's output is produced by members performing separate
tasks.

Malfeasance within a family is not simply a theoretical possibility but
one that has been recognized for thousands of years, starting with the
biblical recommendation to trust wives: "The heart of her husband
trusts in her, and he will have no lack of gain" (Proverbs 31: 11) . Jewish
marriage contracts sometimes expressly stipulated that the bride
should be trusted: her ""complete and absolute trustworthiness," or
"" she is trustworthy in her statements concerning everything" (from
two contracts written in the Middle Ages). Her trustworthiness was
sometimes in doubt, partly because of the division of labor and her di
vided loyalties: "" Because of the strong attachment of the wife to her
paternal family she could be suspect of pilfering from her husband's
house," or "" Since [her] earnings were mostly derived from needle
work, spinning, or weaving, or from serving as a sales woman to other
women, it was difficult for her husband to know her actual takes, and
suspicion might rear its ugly head." Of course, grooms frequently were
not trusted either: for example, one marriage contract stipulated, "His
father stands security for him" (Goitein, 1978, pp. 143-145).

Female adultery is a serious offense in traditional societies, mainly
because men are reluctant to rear children fathered by others. These
societies have tried to control the incidence of adultery by limiting the
opportunities of their women, as when Moslem women are secluded or
are forced to cover their faces and their arms and legs in the presence
of men, or when married Jewish women must cut their hair and wear
wigs.

The ideal Chinese household contains parents, unmarried children,
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and the families of married sons, yet shirking and lack of trust make
such households far from serene:

This ideal is occasionally achieved by the wealthy, but among the
poor, two married brothers rarely maintain a joint household after
the death of their father. The wife of one is too sure that the wife of
the other feeds her children more when it is her turn to cook, or that
she shirks her share of the housework. While the brothers' mother is
still living and active, she can control or at least mediate disputes in
the kitchen, but the loser of any dispute is sure to whisper to her hus
band about the favoritism his parents are showing to the other
brother's children (Wolf, 1968, p. 28; italics added).

and

She refuses to accept, however, that a man [her brother-in-law]
who must obtain custom from city businessmen must dress better
than a farmer [her husband]; ... to [her], it is a simple case of one
half of the family working very hard and the other half [her
brother-in-Iaw's] living better, sweating less (ibid., pp. 142-143).

Malfeasance in families in different societies has been punished by
fines,!1 divorce, religious oaths (Goitein, 1978), or in various other
ways, including disgrace for adultery (see Hawthorne, 1864). More
over, because parents and siblings in some societies have been respon
sible for the actions of kin who marry into other households, they have
had an incentive to limit the malfeasance of family members. In addi
tion, a senior and successful person has sometimes been appointed
head of a household or extended family and asked to adjudicate dis
putes and otherwise determine and punish the malfeasance of
members.

Shirking, pilfering, or other malfeasance would be suspected if
someone were frequently intoxicated, spent more than his legal in
come, had secret rendezvous, or engaged in other suspicious behavior.
Malfeasance could sometimes be detected, therefore, by invading the
privacy of members to gather evidence on the fidelity of their behavior
to the interests of the household (see the more extensive discussion in
Chapter 11). This suggests that specialization and the division of labor
could actually reduce the privacy of members, in that their behavior
would then be scrutinized more carefully for malfeasance.

11. Jewish marriage contracts of the Middle Ages in the Arab world often
provided that a groom breaching his contract would be fined specified amounts
(Goitein, 1978, p. 144).
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If greater specialization did reduce the net privacy of members in

view of this relation between specialization and malfeasance, and if the
marginal utility of privacy were positive (privacy as a good is discussed
in Posner, 1979), the increased output from greater specialization
would be weighed against the reduction in privacy, and the optimal de
gree of specialization and privacy determined. The growth of separate
households for single persons, especially elderly widows, in the United
States, illustrates this trade-off. Over the past thirty years widowed
parents have become less valuable as baby-sitters, cooks, and the like
in their children's households because fertility has declined sharply
and nursery schools and child-care centers have become more
common. Moreover, social security payments have reduced transfers
to elderly parents from their children. As a result of these develop
ments, the gain from living with children has been reduced and the
trade-off between privacy and specialization in this case has shifted
toward privacy (see Michael et aI., 1980).

The effect on malfeasance and privacy of the greater specialization
of larger households constitutes a diseconomy of household scale. 12 If
this effect were important, households would be considerably smaller
than suggested by our analysis of specialized investments and division
of labor. And in virtually all societies the average household has indeed
been quite small. For the communities shown in Table 2.2, which span
the fifteenth to the twentieth centuries in Western and Eastern Europe,
Asia, and the United States, the average household comprised less
than seven members; only in rural India did it comprise more than
six. 13 Moreover, row (6) shows that the nuclear family-the head, his
wives, and their own children-usually contributed more than 70 per
cent of the members.

12. Many years ago Wesley Mitchell blamed the small and allegedly ineffi
cient size of modern households on the demand for privacy: "We have jeal
ously insisted upon maintaining the privacy of family life; ... most of us still
prefer a large measure of privacy, even though we pay in poor cooking," and
.. If housekeeping were organized like business, these efficient managers [of
their households] would rapidly extend the scope of their authority, and
presently be directing the work of many others" (1937, pp. 5,6, 10).

13. The average household in some Serbian towns of the nineteenth century
had more than nine members (Halpern, 1972), and the average zadruga (ex
tended household) in sixteenth-century Serbia may have had more than ten
members (Hammel, 1972, p. 362). The effective size of households is perhaps
understated by the data in Table 2.2, because siblings and other relatives fre
quently live near one another and cooperate in the production of defense, cele
brations, and other commodities.
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Household size can be placed in perspective by a comparison with
the size of business establishments. The data in Table 2.3 indicate that
more than half the establishments in retailing, minerals, farming, and
law have fewer than four paid employees, and more than one-third in
retailing and about two-thirds in farming have no paid employees. The
average establishment in retailing, farming, and law is smaller than the
average household in rural India, colonial America, and Mormon Utah.

Yet the data also indicate that large establishments are much more
prevalent than large households. Almost 50 percent of the establish
ments in manufacturing and 29 percent in wholesaling have more than
nine paid employees, whereas only 16 percent of the households in
rural India and less than 1 percent in the United States have more than
nine members. The coefficient of variation in household size ranges

TABLE 2.3 Number of paid employees per establishment in
different sectors of the United States. (NA == data not available;
* == fewer than five employees.)

Retail Whole- Mineral
Manufac- ser- sale indus- Law

tures, vices, services, tries, firms,
1972 1967 1967 1972 1972

Agricul
ture, 1969
(seasonal
workers)

(1) Average establishment 57.7 5.4 11.3 23.6 1.9 1.9
size

(2) Standard deviation of 254.5 17.8 27.7 88.5 6.9 6.9
establishment size

(3) Coefficient of variation 4.4 3.3 2.5 3.8 3.7 3.7
(4) Skewness A (see below) 0.9 1.0 0.8 1.0 0.5 1.0
(5) Skewness B (see below) 2.5 2.2 2.7 2.5 2.6 2.1
(6) Percentage of establish- NA 36.5 4.1 NA 48.3 64.7

ments with no paid em-
ployees ("family firms")

(7) Percentage of establish- 35.9* 68.9 42.5 51.3* 85.8 90.6*
ments with fewer than
four paid employees

(8) Percentage of establish- 49.2 12.7 28.6 35.0 3.2 4.4
ments with more than
nine paid employees

SOURCE: U.S. Bureau of the Census, 1971a and b~ 1973a~ 1975a~ 1976a and b.

Skewness A = [(90th pct - 50th pct) - (50th pct - 10th pct)]/(90th pct - 10th pct),
where pct = percentile.

(
l[(X. - X)/(J"]3 )1/3

Skewness B = 1 N where X = mean, (J" = standard deviation, N =

humber of cases.
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between 0.40 and 0.65 for 13 of the communities in Table 2.2, and
between 0.50 and 0.59 for eight communities. 14 By contrast, the coeffi
cient of variation in establishment size exceeds 2.4 for all the sectors in
Table 2.3 and is at least 3.7 for four sectors. The distribution of firms is
also much more skewed to the right than the distribution of house
holds, as is evident from row (5) of Tables 2.2 and 2.3.

The distributions plotted in Figures 2.2 and 2.3 clearly reveal that
large establishments are much more common than large households.
The distribution of households usually rises to a peak and then declines
slowly. The distribution of establishments peaks immediately, then de
clines very slowly in a long tail.

Presumably establishments have more incentive to expand to take
advantage of the gains from increased specialization because they are
more capital intensive than households: the ratio of nonhuman capital

Percentage
of households
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--- United States, 1970
.............. India, 1970-1971

(These distributions are truncated.)
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·..·1
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Household size (number of members)

FIGURE 2.2 Frequency distributions of household sizes in the United
States, 1970, and in India, 1970-1971.

SOURCES: See Table 2.2.

14. Whereas the range of average household size is from 3.1 to 6.6, or 113
percent, the range of the coefficient of variation is 75 percent. The relative
inequality in household size is stable across highly diverse communities, prob
ably even more stable than the inequality in income!
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FIGURE 2.3 Frequency distributions of establishment sizes in wholesale
services, 1967, and manufactures, 1972.

SOURCES: See Table 2.3.

to labor in firms is about eight times the ratio in households (Michael,
1966).15 In addition, the diseconomies of scale that result from a loss in
privacy may be less important in the marketplace than in the home. 16

Owners and other residual-income recipients of firms profit from limit
ing the malfeasance of employees and consumers; household members
may be less inclined to engage in malfeasance, however, since altruism
is more common in families than in firms (see Chapter 8). Indeed, the
many firms with only a few paid employees are probably run by fami
lies that rely on altruism to organize production efficiently.

15. The capital-labor ratio is also much greater in farming than in households
(based on U.S. Department of Agriculture, 1976, 1979), although the average
farm has less than two paid seasonal employees.

16. In Mitchell's words, "Reluctantly we have let the factory whistle, the
timetable, the office hours impose their rigid routine upon our money-making
days; but our homes we have tried to guard from intrusion by the world of
machinery and business" (1937, pp. 5-6).



SUPPLEMENT TO

CHAPTER 2

Human Capital,

Effort, and the

Sexual Division

of Labor
The labor force participation of married women in Western countries
has increased enormously during the last 35 years. Initially the increase
was concentrated among older women, but eventually it spread to
younger women with small children. Although this supplement is not
primarily concerned with the causes of the increase, it will be useful
first to sketch an "economic" explanation that can be tested against
the evidence in studies of the growth of labor force participation, such
as Smith and Ward (1985) and O'Neill (1985).

The major cause of the increased participation of married women

This supplement originally appeared in the Journal of Labor Economics 3
(1985): 833-858. Reprinted here, in slightly amended form, by permission.
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during the twentieth century appears to be their increased earning
power as Western economies developed, including the rapid expansion
of the service sector. The growth in the earning power of married
women raised the forgone value of their time spent at child care and
other household activities, which in turn reduced the demand for chil
dren and encouraged a substitution away from parental, especially
mothers', time. Both of these changes raised the labor force participa
tion of married women.

The gain from marriage is reduced, and hence the attractiveness of
divorce is raised, by higher earnings and labor force participation of
married women, because the sexual division of labor within house
holds becomes less advantageous. Consequently, this interpretation
also implies a large growth in divorce rates over time. The decline
in the gain from marriage is reflected also in the greater number of
"consensual unions" (unmarried couples living together), the substan
tial increase in families headed by women, and even to some extent in
the higher ratio of illegitimate birth rates to legitimate rates during
recent decades.

Labor force participation rates, fertility, and divorce rates of women
interact in various other ways. For example, fertility is reduced when
divorce becomes more likely, because child care is more difficult after
a marriage dissolves. There is evidence that couples who anticipate
relatively high probabilities of divorce do have fewer children (see
Becker et al., 1977). The labor force participation of women is also
affected when divorce rates increase, not only because divorced
women participate more fully, but also because married women partici
pate more as protection against the financial adversity of a possible
divorce.

One difficulty with this explanation is that economic progress and
the growth in earning power of women did not accelerate in developed
countries after 1950, yet both divorce rates and labor force participa
tion rates of married women have risen far more rapidly since that
time. I tentatively suggest that threshold effects of increased female
earning power on labor force participation rates, fertility, and divorce
rates are responsible for much of the acceleration. As the earning
power of women continued to grow, fertility continued to fall until the
time spent in child care was reduced enough so that married women
could anticipate spending appreciable time in the labor force prior to
the birth of their first child and subsequent to the birth of their last
child. Women then had much greater incentive to invest in market-
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oriented human capital, which accelerated the increase in their earning
power, participation, and divorce rates, and accelerated the reduction
in fertility.

The modest increase in the hourly earnings of women relative to
men during the last 35 years in the United States and many other
Western countries (but not all; see Gregory et aI., 1985; Gustafsson
and Jacobsson, 1985) has been an embarrassment to the human capital
interpretation of sexual earnings differentials, since this interpretation
seems to imply that increased participation of married women would
induce increased investment in earnings-raising market human capital.
Instead, the increased participation may have temporarily reduced the
earnings of women because increased supply generally lowers price,
the average labor force experience of working women would be ini
tially reduced, and observed earnings are temporarily reduced by in
creased on-the-job investments (see O'Neill, 1985; Smith and Ward,
1985).

Nevertheless, the evidence suggests, although it does not demon
strate, that the earnings of men and women would not be equal even
if their participation were equal. Some have inferred substantial dis
crimination in the marketplace against women, perhaps supported by
the evidence for Great Britain in Zabalza and Tzannatos (1985). These
authors argue that responsibility for child care, food preparation, and
other household activities also prevents the earnings of women from
rising more rapidly.

Child care and other housework chores are tiring and limit access
to jobs requiring travel or odd hours. These effects of housework are
captured by a model of the allocation of energy among different activi
ties developed in this supplement. If child care and other housework
demand relatively large quantities of "energy" compared to leisure
and other nonmarket uses of time by men, women with responsibility
for housework would have less energy available for the market than
men. This would reduce the hourly earnings of married women, affect
their jobs and occupations, and even lower their investment in market
human capital when they worked the same number of market hours as
married men. Consequently, the housework responsibilities of married
women may be the source of much of the difference in earnings and
in job segregation between men and women.

In the next section I set out a model of the optimal division of
labor among intrinsically identical household members who invest in
different kinds of activity-specific human capital. Increasing returns
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from investments in specific human capital encourage a division of
labor that reinforces differences in market and household productivity
of men and women due to other forces, including any discrimination
against women. I then model an individual's optimal allocation of en
ergy among different activities. Many implications are derived, includ
ing a measure of the value of time in different activities, the forces
encouraging the production of energy, and especially a very simple
equation for the optimal supply of energy per hour of each activity.
Following this, I apply the analysis of specialized investment and of
the allocation and production of energy to earnings and occupational
differentials between married men and women. I show that married
women with responsibility for child care and other housework earn
less than men, choose "segregated" jobs and occupations, and invest
less in market human capital even when married men and women work
the same number of market hours.

Human Capital and the Division of Labor

The human capital approach has recognized from the beginning that
the incentive to invest in human capital specific to a particular activity
is positively related to the time spent at that activity (see Becker,
1964, pp. 51-52, 100-102). This recognition was early used to explain
empirically why married women have earned significantly less than
married men, because women have participated in the labor force
much less than married men (see Oaxaca, 1973; Mincer and Polachek,
1974).

It was not recognized immediately, however, that investments in
specialized human capital produce increasing returns and thereby pro
vide a strong incentive for a division of labor even among basically
identical persons. This is taken into account in Chapter 2 of this book,
where economies of scale from investments in activity-specific human
capital are shown to encourage identical members of a household to
specialize in different types of investments and to allocate their time
differently. I also suggest there that the advantages of specialized in
vestments provide more insight into comparative advantage in interna
tional trade than does the conventional emphasis on differences in
factor supplies. These increasing returns to scale and advantages of
specialization are illustrated in this section with a simple model heavily
influenced by discussions with and examples in Rosen (1982) and Gros
(1983).
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Assume that a person's earnings in each of m market activities are

proportional to his time spent at the activity and to his stock of human
capital specific to the activity:

i = 1, ... , m, (2S.1)

where hi is capital completely specific to activity i. To simplify further,
assume that hi is produced only with investment time (th):

i = 1, ... , m. (2S.2)

If the total time spent at all work and investment activities is fixed,
then

m

L (twi + th) = L ti = T,
i=l

(2S.3)

where ti = tWi + thi • By summing over earnings in all activities, and
substituting from (2S.2),

(2S.4)

where Ci = aibi.

Since earnings in each activity are determined by the product of
work and inves'tment time, total earnings are maximized when these
times are equal:

_ 1~ 2
I - 4: £.J Ci ti , (2S.5)

when thi = twi • The increasing returns fr0n:t the total time allocated to
an activity (t;) arise from the independence between the cost of accu
mulating human capital and the amount of time spent using the capital.
These increasing returns imply that earnings are maximized when all
time is spent on just one activity:

(2S.6)

where Ck ~ Ci' all i. Examples of complete specialization in human
capital specific to a single "activity" include doctors, dentists, carpen
ters, economists, and so on.

The same formulation is applicable to time allocated among con
sumption activities produced under constant returns to scale, where
the effective time input is proportional to both consumption-specific
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human capital and consumption time, as in

Z; = b;tzih;.
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(28.7)

(28.8)

(28.9)

and the output of each commodity is maximized by equating the time
spent on production and investment:

c.t?
Z~ = _'_'

I 4 '

where t; = tZi + thi •

If the utility function is a simple Leontief function of these commod
ities,

(28.10)

and if c; = c for all i, utility would be maximized by allocating equal
time to each commodity:

va = Z~ = cT
2

'4m2 •
(28.11)

. 1 m
z= ' ... '2

This indirect utility function depends positively on the total time avail
able and negatively on the number of commodities produced and con
sumed in fixed proportion.

The link between production and consumption would be severed
if other persons also produced these commodities. To eliminate any
intrinsic comparative advantage, I assume that all persons are basically
identical. Even though all commodity production functions have con
stant returns to scale in effective time, there is still a gain from trade
because each person can concentrate his investment and production
on a smaller number of commodities and trade for the others. By
reducing the number of commodities produced, an individual can take
advantage of the increasing returns to the total time spent on a com
modity (see Eq. 28.9). For example, if two persons each produce half
the commodities and trade their excess production unit for unit, the
output of each commodity equals

Z~ = cT
2

I 4(m/2)2'
(28.12)

. m 1
} = 2 + , ... ,me
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Since they trade half the production, the indirect utility function of
each person becomes

1 cT2 cT2

V t = - > -- = va.
2 4(m/2)2 4m2

Increasing returns from investments in specialized human capital are
the source of the gains from increasing the "extent of the market."
Trade permits a division of labor in investments that effectively widens
the market and thereby raises the welfare even of basically identical
traders. The gain from specialization and trade in this example is sim
ply proportional to the number of traders; each of p traders, p ~ m,
would specialize in m/p commodities and produce

Z k - c T
2

2 • E m k 1 (2S 14)
j - 4' m2 p , J p' =, · · · ,p ~ m. .

If (p - 1)/pth of the output were traded unit for unit, the level of
utility would be proportional to the number of traders:

VI = ! zj = -4
c T~ p, p::s. m. (2S.15)

p m

The effect of specialization and trade on welfare is shown in Figure
2S.1 (suggested by John Muellbauer). A person without access to trade
has a convex opportunity boundary between Zt and Z2 because of
increasing returns from specific investments; his utility is maximized
at the point of tangency with an indifference curve (Vo). A market
with many basically identical persons has better opportunities and can
obtain by specialization and trade any point on the straight line joining
the intercepts, Zi and Z2. If b persons specialize completely in Zt and
n - b specialize in Z2' trading provides each person with (b/n)Zi units
of Zl and (1 - b/n)Z2 units of Z2. This opportunity to trade defines a
straight-line opportunity boundary between Zi and Z2 as b varies from
zero to n. The improvement in welfare from trade (V*/VO) is deter
mined by the degree of increasing returns or by the convexity of the
opportunities for a person without trade.

The analysis is readily generalized to permit substitution among a
continuum of commodities. The number of commodities consumed
along with the degree of specialization in production by any trader
would then also depend on the extent of the market (see the analysis
in Gros, 1983). Moreover, goods and services as well as time can be
inputs into the production of commodities and human capital. The
following proposition survives all reasonable generalizations.
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ZS
1 Z1

FIGURE 28.1 The gains from specialization and trade.
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PROPOSITION: If n basically identical persons consume in equilibrium
m ~ n commodities produced under constant or increasing returns to
scale with specific human capital, each person will completely special
ize in producing only one commodity and accumulate only the human
capital specific to that commodity. The other m - 1 commodities will
be acquired by trades with other specialized producers. If n > 1 is
smaller or not much larger than m, or with decreasing returns to scale,
specialization may be incomplete, but some commodities must be pro
duced by only one person. 1

This analysis is applicable to the division of labor and specialization
within households and families because the production of children,
many aspects of child care and investments in children, protection
against certain risks, altruism, and other "commodities" are more ef
ficiently produced and consumed within households than by trades
among households. Most societies in all parts of the world have had a
substantial division of labor, especially by age and sex, in the activities
of household members. Although the participation of women in agri
culture, trade, and other nonhousehold activities varies greatly in dif-

1. This proposition essentially combines Theorems 2.2,2.3, and 2.4 in Chap
ter 2 of this book.
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ferent parts of the world, women are responsible for the lion's share
of housework, especially child care and food preparation, in essentially
all societies. Moreover, even when they participate in market activi
ties, women tend to engage in different activities than men do (see
Boserup, 1970, for evidence from less-developed countries that sup
ports these statements).

The advantages of investments in specific human capital encourage
a sharp division of labor among household members but do not in and
of themselves say anything about the sexual division of labor. In Chap
ter 2 I suggest that men and women have intrinsically different com
parative advantages not only in the production of children, but also in
their contribution to child care and possibly to other activities. Such
intrinsic differences in productivity determine the direction of the sex
ual division by tasks and hence sexual differences in the accumulation
of specific human capital that reinforce the intrinsic differences.

Some object to the presumption that intrinsic differences in compar
ative advantage are an important cause of the sexual division of labor,
and have argued instead that the sexual division is due primarily to
the "exploitation" of women. Yet a sexual division of labor according
to intrinsic advantage does not deny exploitation. If men have full
power both to determine the division of labor and to take all household
output above a "subsistence" amount given to women (a competitive
marriage market would divide output more equally), men would im
pose an efficient division of labor because that would maximize house
hold output and hence their own "take." In particular, they would
assign women to child care and other housework only if women have
a comparative advantage at such activities. 2

This argument is suggestive but not conclusive, because it assumes
that sexual differences in comparative advantage are independent of
the exploitation of women. Yet exploited women may have an "advan
tage' 'at unpleasant activities only because the monetary value of the
disutility tends to be smaller for exploited (and poorer) persons, or
because exploited persons are not allowed to participate in activities
that undermine their exploitation.3

2. The advantage to slaveowners of an efficient division of labor probably
explains why slaves were sometimes assigned to highly skilled activities (see
Finley, 1980).

3. Guity Nashat has pointed out to me, however, that even slaves some
times had major military responsibilities (see for example Inalcik, 1970, for a
discussion of the Janissaries).
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No definitive judgment need be made for the analysis in this supple
ment, because it does not depend on the source of the comparative
advantage of women at household activities, be it discrimination or
other factors. It requires only that investments in specific human capi
tal reinforce the effects of comparative advantage. Indeed, the analysis
does not even require that the initial difference in comparative advan
tage between men and women be large: a small initial difference can
be transformed into large observed differences by the reinforcing ef
fects of specialized investments.

This conclusion is highly relevant to empirical decompositions of
earnings differentials between men and women. Suppose, for example,
that men and women have the same basic productivity, but that dis
crimination reduces the earnings of women 10 percent below their
market productivity. Given the advantage of specialization, such dis
crimination would induce a sexual division of labor, with most women
specialized to the household and most men specialized to the market.
As a result, earnings of the average woman would be considerably less
than those of'the average man, say only 60 percent. A decomposition
of the 40 percent differential would show that sexual differences in
investments in human capital explain 30 percentage points, or 75 per
cent, and that only 25 percent remains to be explained by discrimina
tion. Yet in this example the average .earnings of men and women
would be equal without discrimination, because there would be no
sexual division of labor. More generally, discrimination and other
causes of sexual differences in basic comparative advantage can be
said to explain the entire difference in earnings between men and
women, even though differences in human capital may appear to ex
plain most of it.

This magnification of small differences in comparative advantage
into large differences in earnings distinguishes differences between
men and women from those between blacks and whites or other
groups. A little market discrimination against blacks would not induce
a large reduction in their earnings, because there is no racial division
of labor between the market and household sectors. (Even slightly
greater market discrimination against black men compared with black
women, however, could be magnified into much larger reductions in
the earnings of black men than of black women, because black women
would be induced to spend more time in the labor force than white
women, and black men would spend less time than white men.) Conse
quently, the empirical decomposition of earnings differences into dis-
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crimination and other sources should be interpreted more cautiously
for men and women than for other groups because of the division of
labor between men and women.

The Allocation ofEffort

The huge increase in the labor force participation of married women
in developed countries should have encouraged much greater invest
ment by women in market capital, which presumably would raise their
earnings relatiye to men's. Yet sexual differences in earnings are very
large (perhaps 40 percent) in the Soviet Union, where women partici
pate almost as much as men (see Ofer and Vinokur, 1981), and they
have not declined much in the United States. The persistence of these
large differences may be evidence of substantial market discrimination
against women (see the evidence for Great Britain in Zabalza and
Tzannatos, 1985) or of a countervailing temporary depression in the
earnings of women due to the entrance of many women with little
market experience (see Mincer, 1983; O'Neill, 1985; Smith and Ward,
1985).

An additional factor is the continuing responsibility of women for
housework. For example, married women in the Soviet Union have
responsibility for most of the child care and other housework even
though they participate in the labor force almost as much as married
men, and Ofer and Vinokur (1981) argue that the earnings of married
Soviet women are much lower than the earnings of married men in
good part because of these responsibilities. O'Neill (1983) has a similar
argument regarding the lower earnings and segregated occupations of
married women in the United States. Time-budget studies clearly show
that women have remained responsible for a large fraction of the child
care and other housework even in advanced countries (see for example
Gronau, 1976, for Israel; Stafford, 1980, for the United States; and
Flood, 1983, for Sweden).

The earnings of women are adversely affected by household respon
sibilities even when they want to participate in the labor force as many
hours as men, because they become tired, must stay home to tend to
sick children or other emergencies, and are less able to work odd hours
or take jobs requiring much travel. Although many effects of these
responsibilities on the earnings and occupations of women have been
frequently recognized, apparently the only systematic analysis is in
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my unpublished paper (Becker, 1977). A model of the allocation of
energy (or effort) among various household and market activities is
developed there, and many implications are derived, including some
relating to differences in earnings and the allocation of time between
husbands and wives.

This section further develops that model and shows how the alloca
tion of energy is affected by the energy intensities of different activi
ties, and also how energy allocation interacts with the allocation of
time and with investments in market and nonmarket human capital.
The incentive to increase one's supply of energy is shown to depend
positively on market human capital and other determinants of wage
rates.

Firms buy a package of time and effort from each employee, with
payment tied to the package rather than rendered separately for units
of time and effort. Earnings depend on the package according to

(2S.16)

with al/aEm and al/atm > 0, and 1(0, tm) = I(Em, 0) = 0, where Em is
effort and tm is time. By entering Em explicitly, I am assuming that
firms can monitor the effort supplied by each employee, perhaps in
directly (see Mirrlees, 1976; Shavell, 1979). If firms were indifferent
to the distribution of hours among identical workers, earnings would
be proportional to hours worked for a given effort per hour:

(2S.17)

with aw/aem > °and w(o) = 0, where em = Em/tm is effort per hour.
A simple function that incorporates these properties is

(2S.18)

with t'm = eo:nmtm and am = f3mhm' where hm is market human capital,
and (J"m' the effort intensity of work, is assumed to be constant and
measures the elasticity of earnings with respect to effort per hour.

Clearly, an increase in hours would raise earnings when total effort
(Em) is held constant only when (J"m < 1. However, (J"m < 1 implies that
equal effort (em) is used with each hour, because increases in effort
per hour then have diminishing effects on earnings. Equation (2S.18)
implies that earnings are proportional to an "effective" quantity of
time (t'm) that depends on effort per hour as well as number of hours.

Each firm chooses (J"m and am to maximize its income-subject to
production functions, competition from other firms, the methods used
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to monitor employees, and the effect of (Tm and CXm on the effort sup
plied by employees. An analysis of these decisions and of market equi
librium is contained in Becker (1977). Here I only indicate that the
trade-off between CXm and (Tmdepends on the cost to firms- of monitoring
effort (perhaps indirectly), 'and on the effect of these parameters on
the effort supplied by employees.

Time and effort not supplied to firms are used in the household (or
nonmarket) sector. Each household produces a set of commodities
with market goods and services, time, and effort:

i = 1, ... , n. (2S.19)

If time and effort in the household sector also combine to produce
"effective" time, the production function for Z; can be written as

(2S.20)

with t; = w;(e;)t; = cx;ejit; = cx;Eiitl- Cfi , with 0 < (T; < 1 and cx; = J3;h;,
where h; is human capital that raises the productivity of time spent on
the ith commodity and (T; is the effort intensity of that commodity. The
sum of the time spent on each commodity and the time spent at market
activities must equal the total time available:

n

2 t; + tm = th + tm = t,
;=1

(2S.21)

where t h is the total time spent in the household sector.
The total energy at the disposal of a person during any period can

be altered by the production of energy and by reallocation of energy
over the life cycle. I first assume a fixed supply of energy that must
be allocated among activities during a single period:

n

2 E; + Em = E,
;=1

(2S.22)

where E is the fixed available supply. This equation can be written as

n

2 e;t; + emtm = et = E,
;=1

(2S.23)

where e is the energy spent per each of the available hours. Since the
decision variables ej and tj enter multiplicatively rather than linearly,
the allocation of time directly "interacts" with the allocation of
energy.
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Total expenditures on market goods and services must equal money
income:

(28.24)

where Y is money income and v is income from transfer payments,
property, and other sources not directly related to earnings. Money
income is affected not only by the time but also by the energy allocated
to the market sector. Full income (5) is achieved when all time and
energy is spent at work, since earnings are assumed to be independent
of the time and energy spent on commodities:

(28.25)

Full income depends on four parameters: property income (v), the
wage rate function (wm ), the available time (t), and the supply of energy
per unit of time (e).

Each household maximizes a utility function of commodities

(28.26)

subject to the time, effort, and spending constraints in Eqs. (28.21),
(28.22), and (28.23) and to the production functions given by Eq.
(28.20). The following first-order conditions are readily derived:

au-::: ux ' = TPx·ax; I I

au
- W, ::: U = fJ.. + Eel'
at~ I ti

I

(28.27)

where T, fJ.., and E are the marginal utilities of income, time, and effort,
respectively.

The interpretation of these conditions is straightforward. The second
and third indicate that the marginal utility of an additional hour spent
at any activity must equal the sum of the opportunity cost of this hour
in both time (fJ..) and effort (Eej). An additional hour has an effort as
well as a time cost because some effort is combined with each hour.
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The fourth and fifth conditions simply indicate that the marginal utility
of effort per hour must equal the oppoitunity cost of effort (Elj).

Each household selects the combination of goods and effective time
that minimizes the cost of producing commodities. Effective time can
be substituted for goods by reallocating either time or effort from work
to commodities. Costs of production are minimized when the marginal
rate of substitution between goods and effective time equals the cost
of converting either time or effort into market goods.

On substituting the third into the second condition, one obtains

Uti = 'T [wm- ~(em - e;>] = 'TW i ,

where Wi is the shadow price or cost of an additional hour at the ith
activity. Another expression for the marginal cost of time is obtained
by combining the last two conditions, and using the relation between
Uti and Uti:

(28.29)

where w; = awj/aej.
The marginal cost of time is below the wage rate for all activities

with effort intensities less than the effort intensity of work, because
the saving in energy from reallocating time away from work is also
valued. Equation (28.28) shows that the marginal cost is the difference
between the wage rate and the money value of the saving in (or expen
diture on) energy: E/,. is the value of an additional unit of energy, and
em - ei is the saving in (or expenditure on) energy.

Consequently, the marginal cost of time would be least for commodi
ties using the least energy per hour. Moreover, the marginal cost is
not the same even for persons with the same wage rate, if the money
value of energy and the saving in energy differ. Note also that the cost
of time exceeds the wage rate for highly effort-intensive activities (the
care of young children, for instance).

The second and fourth optimality conditions immediately imply that

(28.30)

(I am indebted to John Muellbauer for pointing this out.) The optimal
amount of energy allocated to an hour of any activity is proportional
to the marginal cost of time in terms of energy, and also is positively
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related to the effort intensity of the activity. The cost of time in terms
of energy is a sufficient statistic for other variables, including effort
intensities of other activities, investments in human capital, property
income, and the allocation of time, because they can affect the energy
allocation per hour of any activity only by affecting this statistic.

A remarkably simple relation for the ratio of the optimal allocation
of energy to any two activities is immediately derived from (2S.30), or
from (2S.29) and the fourth condition in (2S.27):

ej O"j(1 - O"j)

ej O"j(1 - O"j)'

for all i,j, including m. The optimal ratio of energy per hour in any two
activities depends only on their effort intensities and will be constant as
long as these intensities are constant, regardless of changes in other
effort intensities, the utility function, the allocation of time, and so on.

The ratio of efforts per hour in Eq. (2S.31) does not depend on
utility, the allocation of time, and other variables, because it is a neces
sary condition to produce efficiently, that is, to be on the production
possibility frontier between commodities in the utility function. A
change in the effort intensity of an activity might change the absolute
amount of energy per hour in all activities, but would not change the
ratio between the energies per hour in any two other activities. The
simple relations in Eqs. (2S.30) and (2S.31) are of great help in deter
mining the effects of different parameters on the allocation of energy.

A few things can be surmised about the ordering of effort intensities
in different activities. Sleep is obviously closely dependent on time but
not energy; indeed, sleep is more energy producing than energy using.
Listening to the radio, reading a book, and many other leisure activities
also depend on the input of time but less closely on energy. By con
trast, many jobs and the care of small children use much energy. Avail
able estimates of the value of time in nonmarket activities are usually
much below wage rates, one-half or less, which suggests by Eq. (2S.29)
that the effort intensity of work greatly exceeds the intensities of many
household activities.4

4. Virtually all estimates of the value of time refer to time spent on transpor
tation. Beesley's estimates for commuting time (1965) rise from about 30 per
cent of hourly earnings for lower-income persons to 50 percent for higher
income persons; similar results were obtained by Lisco (1967) and McFadden
(1974). Becker (1965) estimates the time spent in commuting at about 40 per
cent of hourly earnings. Gronau (1970) concludes that business time during air
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A change in property income, human capital, the allocation of time,

or other variables that do not change effort intensities would change
the effort per hour in all activities by the same positive or negative
proportion, equal to the percentage change in the energy value of time;
see Eq. (28.30). This proportionality, and constant energy ratios in
different activities, is a theorem following from utility maximization
(and other assumptions of our model) and should not be confused
with the assumption of a constant effort per hour in each activity
(an assumption made, for example, by Freudenberger and Cummins,
1976).

A decrease in hours worked and an increase in "leisure," induced
perhaps by a rise in property income, would save on energy and raise
the energy value of time, because work is more effort intensive than
leisure.5 Then the energy spent on each hour of work and other activi
ties would increase by the same proportion, which would raise hourly
earnings and the productivity of each hour spent on other activities.
Conversely, a compensated increase in market human capital that
raised hours worked would reduce the energy value of time, and hence
also the energy spent on each hour of work.

The effect of increased market human capital on wage rates, a major
determinant of the return to investments in market capital, is positively
related to the energy spent on each hour of work. Therefore, the incen
tive to invest in market capital is greater when the energy per hour as
well as number of hours of work is greater,6 since costs of investing

travel is valued at about the hourly earnings of business travelers, while per
sonal air travel time is apparently considered free.

5. By Eq. (2S.23), emtm + ehth = E, where eh = Ehlth. If eh = 'Yem' where
"I < 1 because (J"m > (J"h' then

ae - e (1 - "\I)
---!!!. = m 1 < o.
atm "It + tm (l - "I)

6. These variables have opposite effects when hours of work change, if
work is more effort intensive than the competing household activities. Since

aI
MP = -h = wmtm,a m

then

where
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in human capital are only partly dependent on wage rates. The same
conclusion applies to investments in capital specific to any other ac
tivity.

Earnings in some jobs are highly responsive to changes in the input
of energy, whereas earnings in others are more responsive to changes
in the amount of time. That is, some have larger effort intensities and
others have larger time intensities. Persons devoting much time to
effort-intensive household activities like child care would economize
on their use of energy by seeking jobs that are not effort intensive,
and conversely for persons who devote most of their household time
to leisure and other time-intensive activities.

The stock of energy varies enormously from person to person, not
only in dimensions such as mental and physical energy,7 but also in
"ambition" and motivation. Although Eq. (28.30) implies that an in
crease in the stock of energy, and hence in the energy value of time,
increases the energy per hour by the same percentage in all activities,
the productivity of working time would increase by a larger percentage
if work were more effort intensive than the typical household activity.
Then persons with greater stocks of energy would excel at work not
only because their wage rates would be above average, but also be
cause the productivity of their working time would be especially high.

If the (full) income effect of greater energy is weak,8 persons with

Given that 0 < (J'm < 1, and that -1 ~ nm ~ 1, then 0 < aMPlatm and (aMPI
atm ) ~ W m as nm ~ o. A change in hours worked always changes the marginal
product of human capital in the same direction; but the effect can be substan
tially attenuated if nm is quite negative, because work is much more effort
intensive than the competing household activities. Conversely, the effect is
strengthened if nm is quite positive, because work is less effort intensive than
these activities.

7. The inequality in energy is dramatically conveyed in the preface to a
biography of Gladstone: "Lord Kilbracken, who was once his principal private
secretary, said that if a figure of 100 could represent the energy of an ordinary
man, and 200 that of an exceptional man, Gladstone's energy would represent
a figure of at least 1,000" (see Magnus, 1954, p. xi). lowe this reference to
George Stigler.

8. The sign of the income effect is ambiguous even when leisure is a superior
good. The elasticity of working hours with respect to an increase in the stock
of energy is

~~ ~ = TJtmE = R[xBc(<Tm - <Th) - <Tm(x - v)Nt + X<ThNx],
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greater energy also tend to work longer hours at more effort-intensive
jobs, because their time is relatively more productive at work than at
household activities. Consequently, more energetic persons would
both work longer hours and earn more per hour.

Since the elasticity of output with respect to energy per hour is less
than unity «(J'm < 1), a given increase in the stock of energy would raise
output by a smaller percentage if hours worked were unchanged. But
the induced increase in hours would raise output by more than the
increase in the stock of energy. Several experimental studies do find
that an increase in the consumption of calories by workers doing physi
cally demanding work, where calories are an important source of "en
ergy, " apparently raises their output by a larger percent (see UNFAO,
1962, pp. 14-15, 23-25).

Since a person's health affects his or her energy, ill health reduces
hourly earnings (see the evidence in Grossman, 1976) in that a lower
energy level reduces the energy spent on each working (and household)
hour. III health also reduces hours worked, because work is relatively
effort intensive; that is, sick time is spent at home rather than at work
because rest and similar leisure activities use less energy than work.
Therefore, more energetic persons can be said to work longer hours
and earn more per hour partly because they are "healthier."

The energy available to a person changes not only because of illness
and other exogenous forces, but also because of the expenditure of
time, goods, and effort on exercise, sleep, physical checkups, relax
ation, proper diet, and other energy-producing activities. At the opti
mal rate of production, the cost of additional inputs equals the money
value of additional energy:

1 E ,des dxs (1 - (J'm) dts
W;" = I3m(fm e;:,m- hm = ~ = wmt, dE + p, dE + wm 1- (f, dE'

(2S.32)

where 1h and x are the total time and goods used in the household (px = 1),
Nt and Nx are the full income elasticities of liz and x respectively, Be is the
elasticity of substitution between x and liz in the utility function, and R is
positive. The substitution effect is essentially given by xBe(<Tm - <Th) > 0 if
<Tm > <Th. The income effect is given by X<ThNx - <Tm(x - v)Nt ~ O. It is greater
than zero if (<Th/<Tm) > ke(N/Nx), where ke is the share of earnings in money
income. This material is based on notes by H. Gregg Lewis.
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where es , xs ' and ts are inputs into the production of energy.9 The term
on the right is the cost of inputs used to produce an additional unit of
energy; the money value of an additional unit equals the effect on
hourly earnings of an increase in energy per hour-see the last condi
tion in (2S.27).

An increase in the marginal wage rate increases the optimal produc-
tion· of energy because marginal benefits increase relative to marginal
costs. An increase in market human capital and a decrease in energy
per hour of work (perhaps resulting from an increased number of work
ing hours) both encourage the production of energy by raising benefits
relative to cost of production; indeed, costs could decline when energy
per hour decreased because the value of time would decrease. In
creased production of energy would also improve health, given the
positive relation between health and energy.

Many have argued that long hours of work substantially reduce pro
ductivity because of "fatigue."lo This argument is questionable for
differences among persons, because more energetic persons work
longer. Moreover, even if longer working hours by any given person
directly reduce his energy (and productivity) per hour of work, longer
hours also encourage his production of energy and of market human
capital. Since more energy and market capital raise the productivity
of each working hour, longer hours could even indirectly raise produc
tivity per hour.

The incentive to invest in energy varies over the life cycle as the
stock of market human capital and other determinants of the value of
energy vary. Therefore, hourly earnings rise at younger ages probably
partly because of increased production of energy, and conversely for
declines in earnings at older ages. The stock of energy at a particular
age might also be augmentable by "borrowing" from other ages, per
haps with substantial penalty or interest. In extreme forms, borrowing
and repayment of energy produce "overwork" and "burnout. "11

9. I assume here that inputs are devoted exclusively to the production of
energy, but the analysis is readily extended to "joint production," where, say,
a good diet produces both energy and commodities.

10. In his classic study of the sources of economic growth in the United
States, Denison (1962) assumed that each hour of work beyond 43 hours per
week reduces productivity by at least 30 percent.

11. Bertrand Russell claimed he worked so hard on Principia Mathematica
that his "intellect never quite recovered from the strain" (1967, p. 230).
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Division of Labor in the Allocation of Effort
between Husbands and Wives

Since more energetic persons have a comparative advantage at effort
intensive activities, efficient marriage markets match more energetic
with less energetic persons (that is, negative sorting by energy). A
larger fraction of the time of energetic spouses would be allocated to
effort-intensive activities like work where they have a comparative
advantage, and a larger fraction of the time of sluggish spouses would
be allocated to the household activities where they have a comparative
advantage.

The evidence is much too scanty to argue that a division of labor by
energy level helps explain the division of labor between married men
and women. Therefore, I assume that women have responsibility for
child care and other housework for reasons unrelated to their energy
or to the effort intensity of housework. Nevertheless, differences in
effort intensities have important implications for sexual differences in
earnings, hours worked, and occupations.

To demonstrate this point, I follow the brief discussion in the previ
ous section suggesting that housework activities like child care are
much more effort intensive than leisure-oriented activities and may be
more or less effort intensive than market activities. Married women
with primary responsibility for child care and other housework allocate
less energy to each hour of work than married men who spend equal
time in the labor force. A simple proof uses the assumption that house
work is more effort intensive than leisure, and the implication of Eq.
(2S.31) that the ratio of the energy spent on each hour of any two
activities depends only on the effort intensities of these activities. 12

Since married women earn less per hour than married men when
they spend less energy on each hour of work, the household responsi
bilities of married women reduce their hourly earnings below those of
married men even when both participate the same number of hours
and have the same market capital. These household responsibilities
also induce occupational segregation, because married women seek

12. By Eq. (2S.31), ec = "Item and e[ = "Izem' where "It > "Iz because (J'c >
(J'e' where c refers to housework and 1 to leisure. Since emtm + ectc + e[t[ =
E, then em(tm + "It tc + "Izt[) = E, and

demI - em("I I - "Iz)- = . <0
dtc dtm=O tm + "VI tc + "Vz t[ .
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occupations and jobs that are less effort intensive and otherwise are
more compatible with the demands of their home responsibilities. The
same argument explains why students who attend class and do home
work have lower hourly earnings than persons not in school when both
work the same number of hours and appear to have similar characteris
tics (see the evidence and discussion in Lazear, 1977).

Therefore, the traditional concentration on the labor force participa
tion of women gives a misleading-perhaps a highly misleading-im
pression of the forces reducing the earnings and segregating the em
ployment of married women. Nor is this all. Married women would
invest less in market human capital than married men even when both
spend the same amount of time in the labor force. Since the benefit
from investment in market human capital is positively related to hourly
earnings and hence to the energy spent on each hour of market work,
the benefit is greater to married men even when they do not work
longer hours than married women.

The lower earnings of married women due both to their lower energy
spent on work and their lower investment in market human capital
discourage their labor force participation relative to that of their hus
bands. Of course, their lower participation further discourages their
investment in market capital (but see note 6), and could even lower
their energy spent on each hour of work if they substitute toward
housework that is more effort intensive than their market activities.
A full equilibrium could involve complete specialization by wives in
housework and other nonmarket activities.

Table 2S.1 (brought to my attention by June O'Neill) shows that
even married women employed full-time in the United States work
much more at home than do unemployed or part-time employed mar
ried men, let alone full-time employed married men. Moreover, mar
ried women employed full-time work many fewer hours (about 9 hours
per week) in the market than do married men employed full-time,
although total hours worked are a little higher for these women. There
is considerable other evidence that the occupations and earnings of
women are also affected by their demand for part-time employment
and flexible hours (see Mincer and Polachek, 1974, table 7; O'Neill,
1983).

This analysis implies that the hourly earnings of single women ex
ceed those of married women even when both work the same number
of hours and have the same market capital, because child care and
other household responsibilities induce married women to seek more
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TABLE 2S.1 Use of time by married women and married men in the
United States by hours per week at market work and at home,
1975-1976.

Married women Married men

Employed Employed Employed
Type of activity full time part time Alla full time Allb

Market work 38.6 20.9 16.3 47.9 39.2
At jobC 35.7 18.9 15.0 44.0 36.0
Travel to and from job 2.9 2.0 1.3 3.9 3.2

Work at home 24.6 33.5 34.9 12.1 12.8
Indoor housework 14.6 21.0 20.8 2.8 3.5
Child care 2.8 3.2 4.9 1.7 1.5
Repairs, outside work, gardening 1.6 1.7 2.2 3.8 3.9
Shopping, services 5.6 7.6 7.0 3.8 3.9

Leisure 21.0 25.5 26.7 23.0 27.1

Total work time 63.2 54.4 51.2 60.0 52.0

Sample size 101 51 220 236 307

SOURCE: Hill (1981), based on data from a national sample of U.S. households collected
by the Survey Research Center for the University of Michigan.
a Includes married women with no market work.
b Includes married men with part-time work and no market work.
C Includes lunch and coffee breaks.

convenient and less energy-intensive jobs. The analysis can explain
also why marriage appears to raise the health of men substantially
and that of women only moderately (Fuchs, 1975). Since married men
accumulate more market human capital and work longer hours than
single men (Kenny, 1983), married men produce larger stocks of en
ergy than single men, which improves their health. The effect of mar
riage on the energy of women is more ambiguous: the value of energy
to women not working in the market is measured by the value of
additional energy in the household, which can be sizable. But the value
of energy to working women is measured by its value at work, which
has been below the value to men because women have invested less
in market human capital and have chosen less energy-intensive work.

The large growth in the labor force participation of married women
during the last 35 years has been accompanied by a steep fall in fertility
and a sharp rise in divorce rates. The fall in fertility obviously raises
the hourly earnings of married women because they have more energy
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and more flexible time to devote to market work instead of child care.
The time spent in housework by married women in the United States
apparently did decline significantly after 1965 (Stafford, 1980).

The effect of the growth in divorce on the hourly earnings of women
is more problematic. On the one hand, married women invest more in
market human capital when they anticipate working because they are
likely to become divorced. On the other hand, since divorced women
in the United States and other Western countries almost always retain
custody of their children, the demands of child care on their energy
and attention may exceed those of married women, for they have no
husbands with whom to share the housework. 13

Increasing returns from specialized human capital are a powerful force
creating a division of labor in the allocation of time and investments
in human capital even among basically identical persons. Increasing
returns alone, however, do not imply the traditional sexual division of
labor, with women having primary responsibility for many household
activities, unless men and women tend to differ in their comparative
advantages between household and market activities. Whatever the
reason for the traditional division-perhaps discrimination against
women or high fertility-household responsibilities lower the earnings
and affect the jobs of married women by reducing their time in the
labor force and discouraging their investment in market human capital.

This supplement also develops a model of an individual's allocation
of energy among different activities. More energy is spent on each
hour of more energy-intensive activities, and the ratio of the energy
per hour for any two activities depends only on their effort intensities
and not at all on the stock of energy, utility function, money income,
allocation of time, or human capital. Other implications are derived
about the cost of time to different activities, the effect of hours worked
on hourly earnings, the effect of earnings on investment in health, and
the effect of an increase in the energy spent on each hour of work on
the benefits from investment in market human capital.

Since housework is more effort intensive than leisure and other
household activities, married women spend less energy on each hour
of market work than married men working the same number of hours.

13. In the film Kramer vs. Kramer the character played by Dustin Hoffman
lost his job after he became responsible for the care of his child.
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As a result, married women have lower hourly earnings than married
men with the same market human capital, and they economize on the
energy expended on market work by seeking less-demanding jobs.
Moreover, their lower hourly earnings reduce their investment in mar
ket capital even when they work the same number of hours as married
men.

The responsibility of married women for child care and other house
work has major implications for earnings and occupational differences
between men and women, even aside from the effect on the labor force
participation of married women. I submit that this is an important
reason why the earnings of married women typically are considerably
below those of married men, and why substantial occupational segre
gation persists, even in countries like the Soviet Union where labor
force participation rates of married men and women are not very dif
ferent.

The persistence of these responsibilities in all advanced societies
may be only a legacy of powerful forces from the past and may disap
pear or be greatly attenuated in the near future. Not only casual im
pressions but also evidence from time-budgets indicates that the rela
tive contribution of married men to housework in the United States has
significantly increased during the last decade (Stafford, 1980; personal
communication from Stafford about a 1981 survey). The frequency of
partial or complete custody of children in the hands of divorced fathers
has also increased. A continuation of these trends would increase the
energy and time spent at market activities by women, which in turn
would raise their earnings and incentive to invest in market human
capital. The result could be a sizable increase in the relative earnings of
married women and a sizable decline in their occupational segregation
during the remainder of this century.

Even if the process continued until married women no longer had
primary responsibility for child care and other housework, married
households would still gain considerably from a division of labor in
the allocation of time and investments if specialized household and
market human capital remained important, or if spouses differed in
energy. This division of labor, however, would no longer be linked to
sex: husbands would be more specialized to housework and wives to
market activities in about half the marriages, and the reverse would
occur in the other half.

Such a development would have major consequences for marriage,
fertility, divorce, and many other aspects of family life. Yet the effect
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on the inequality in either individual or family earnings would be more
modest: all persons specialized to housework would still earn less than
their spouses, and the distribution of family earnings would still be
determined by the division of labor between spouses, by the sorting
of spouses by education and other characteristics, by divorce rates
and the custody of children, and so forth.

A person's sex would then no longer be a valid predictor of earnings
and household activities. It is still too early to tell how far Western
societies will move in this direction.



CHAPTER 3

Polygamy and
Monogamy in

Marriage Markets

Chapter 2 showed that over the years most households in Western and
Eastern societies have been headed by married men and women who
raise their own children. Wives usually have specialized in the care of
children and other household activities, while husbands usually have
specialized in providing necessities and in other market activities. Mar
riage includes a contract that has protected specialized women with
limited alternatives against abandonment, neglect, and other ill treat
ment by their husbands.

Although the overwhelming majority of men and women have
tended to marry-only about 4.6 percent of the women and 6.3 percent
of the men aged 45-54 in the United States in 1975 had never married
(U.S. Bureau of the Census, 1975b)-there are many differences in the
length and quality of married life. In 1970, for example, 57.9 percent of
the women aged 30-34 in this country had married by age twenty,
whereas 8.6 percent did not marry before they were thirty (U.S.
Bureau of the Census, 1973b and d); about 44 percent of all marriages
contracted in the 1970s in the United States will end in divorce

80
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(Preston, 1975); about 15 percent of Mormon men in 1870 were po
lygynous, and 1 percent had more than three wives (private com
munication from Wallace Blackhurst); in the United States college
educated men are 15 times as likely to marry college-educated women
as are men who never completed high school (calculated from the 1967
Survey of Economic Opportunity, computer tape created by the U. S.
Bureau of the Census).

This chapter analyzes the incidence of polygyny (meaning that a man
has several wives), polyandry (a woman has several husbands),
monogamy, and bachelorhood in efficient "marriage markets" where
identical persons have the same marginal product and receive the same
income. Of course, unmarried persons do not display their talents in
markets! the way other sellers do in the stock market or in a Middle
Eastern bazaar. But persons in a marriage market often use intermedi
aries as "brokers," participate in church socials, attend coeducational
schools, and take part in other activities designed in part to bring eligi
ble persons together, and advertise their services in many ways. The
phrase "marriage market" is used metaphorically and signifies that the
mating of human populations is highly systematic and structured.

An efficient marriage market develops "shadow" prices to guide
participants to marriages that will maximize their expected well-being.
These prices, central to the analysis in this chapter and the subsequent
one, are responsible for the more powerful implications found in these
chapters than in traditional discussions of marriage. Some other ap
proaches are evaluated in Chapter 4.

The incidence of polygyny has declined substantially over time until
no more than 10 percent of the world's population lives today in po
lygynous societies. The decline has been attributed to the spread of
Christianity and the growth of women's rights, but I am skeptical of
these explanations. Doctrines encouraging monogamy are attractive
only when the demand for polygyny is weak; and this chapter shows
that women tend to gain from polygyny. I shall analyze the incidence of
polygyny in terms of the relative gains to men and women from po
lygynous and monogamous marriages. These gains depend on the
inequality among men and women in income, education, and other
variables affecting their efficiency at household and market produc
tion; the marginal contributions of men and women to output; and the

1. It is interesting, however, that certain species do use arenas or leks to dis
play their talents and attract mates (see Chapter 9).
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ease of substituting between the household inputs supplied by men and
women. The decline in the incidence of polygyny is related to changes
in these gains rather than to the exogenous spread of religious doc
trines or women's rights.

Marriage-Market Equilibrium

Monogamy

To simplify the initial presentation, I assume that all male participants
and all female participants in the marriage market are identical. An
equilibrium allocation of participants to different mates in an efficient
marriage market would provide all men and all women with the same
expected utility. If the commodity outputs of households can be com
bined into a single homogeneous commodity, such as the quantity of
children (heterogeneous commodities are considered in Chapter 4), if
the output of all marriages is known with certainty (uncertainty is con
sidered in Chapter 10), and if the output is distributed as income to
mates, the following accounting identity holds for all marriages:

Zmf = zm + Zf, (3.1)

where Zmf is the output of a marriage, and zm and Zf are the incomes of
male and female mates.

Participants prefer to marry if, and only if, their utility from marriage
exceeds their utility from remaining single. Since utility is monotoni
cally related to the command over household commodities, partici
pants prefer to marry if

Zf> Zsf and zm > Zsm, (3.2)

where Zsf and Zsm are the outputs of single female and male house
holds. These marital decisions are shown graphically in Figure 3.1. The
supply curve of the N f women in the marriage market is infinitely
elastic when Zf = Zsf, because at that income they are indifferent
between marrying and remaining single; the curve is vertical at F = Nf

when Zf > Zsf, and vertical at F = 0 when Zf < Zsf' Similarly, the
supply curve of the N mmen would be infinitely elastic when zm = Zsm,
vertical at M = N m when zm > Zsm, and vertical at M = 0 when
zm < Zsm.
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FIGURE 3.1 Equilibrium in a monogamous marriage market relating the
income of women to the number of men and women.

If we assume initially that all marriages are monogamous, the supply
curve of men to marriage is also a derived demand curve for wives. In
effect, each man offers a wife Zmf - Zsm when he is indifferent between
being single and being married, and Zmf - zm < Zmf - Zsm when he
gains from marriage. Therefore, the derived demand curve for wives,
also plotted in Figure 3.1, is infinitely elastic when Zf = Zmf - Zsm and
is vertical at F = N m when Zf is less than that.

The analysis in. Chapter 2 showed that the optimal output of a house
hold requires specialized investments in human capital and specialized
allocations of time by different household members. The output of a
married household exceeds the sum of the outputs of single male and
female households because men and women are biological comple
ments in the production and rearing of children and perhaps of other
household commodities, and because rates of return to specialized in
vestments in household and market skills are greater in larger house
holds. The difference between married output and the sum of single
outputs is the gain from marriage, and it is measured in Figure 3.1 by
the vertical distance between the infinitely elastic sections of the. de
rived demand curve for wives and the supply curve of wives,
Zmf - (Zsm + Zsf)'

Equilibrium in an efficient monogamous marriage market requires
that the same number of men and women want to marry, and that par
ticipants who remain single have at least as large an income as they
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could receive by marrying. These conditions are satisfied in Figure 3.1
at point e, where N m men and N m women want to marry. Since the
number of male participants is less than the number of female partici
pants (Nm < Nf ), all men marry and some women (Nf ~ N m) remain
single. These women are willing to remain single because the income of
married women equals the income of single women. Men receive the
difference between married output and the single income of women
and thereby collect all the "rent" from marriage.

A small increase in the number of eligible men would not change the
incomes of men and women but would reduce the number of women
remaining single. If the number of men increased sufficiently to exceed
the number of women, all women would marry, some men would re
main single, the income of men would fall to Zsm, and the income of
women would rise to Zmf - Zsm, as at point e' in Figure 3.1. Therefore
this analysis implies not only that an increase in the ratio of men to
women increases the fraction of men and reduces the fraction of
women who are single, but also that it redistributes married output
away from men and toward women.

Although statistical studies clearly indicate that the fraction of eligi
ble women who are married is positively related to the ratio of the
number of eligible men to the number of eligible women,2 I know only
of highly impressionistic evidence on the effect of the sex ratio, or for
that matter of any other variable, on the division of output between
mates. Little effort has been put into collecting relevant information,
because this division has not been considered to be responsive to
market forces. Admittedly, data on household consumption cannot
readily be separated into those that benefit husbands, wives, or both,
but useful empirical relations could be derived. For example, available
information on the amounts spent on husband's and wife's clothing or
on their leisure time could be related to sex ratios, wage rates, educa
tion levels, and other determinants of the division of marital output.3

2. See the studies of whites in the United States by Freiden (1974), Preston
and Richards (1975), and Santos (1975); of blacks in the United States by Re
ischauer (1971); of Puerto Rico by Nerlove and Schultz (1970); and of Ireland
by Walsh (1972). "Eligible" means that a group of women are compared with
the men they are most likely to marry; for example, the number of college
educated women are compared with the number of college-educated men, or
women aged 20-24 are compared with men aged 25-29.

3. An interesting start has been made by Lazear (1978); see also McElroy
and Horney (1981).
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Polygamy

Although historically women have only rarely had several husbands
(there is clear evidence of polyandry among the Todas of India; see
Rivers, 1906) men have been polygynous in early Jewish societies, in
Moslem societies, in many parts of ancient Greece, in much of Africa,
and in Chinese societies. 4 The analysis given in Figure 3.1 is easily gen
eralized to polygynous or polyandrous marriages. For example, the
supply curve of N f identical women to either monogamous or po
lygynous marriages is infinitely elastic at their single income until all of
them are married, and then it becomes vertical. The derived demand
curve for a· first wife of N m identical men is also infinitely elastic at
ZmfO) - Zsm (see Figure 3.2), but does not become vertical when all
men have J;l1arried because they would be willing to take a second wife
and offer her

Zf = MPf (2) = Zmf(2) - ZmfO)

= Zmf(2) - [MPsm + MPfO )] , (3.3)

Woman's income (Zf)

Of
MPf(1) = Zmf(1) - Zsm ......--...

MPf(2) = Zmf(2) - Zmf(1)

S/f

I
I
I
I
I
I
I

MPf(3)= Zmf(3)-Zmf(2) Sf • I e I

ZSf ......-_........_.- ~ J P

em ~ e2

M Pf(4) = Zmf(4) - Zmf(3) -----Of

Nm Nf 2Nm N 'f 3Nm

Number of women (F)

FIGURE 3.2 Equilibrium in a polygynous marriage market relating the in
come of women to the number of men and women.

4. Legally a man in China could not have more than one wife, but often con
cubines lived in the same household as the wife, bore children, and had various
rights (see Goode, 1963, p. 282).
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where MPf (2) is the additional output (or marginal product) from a sec
ond wife, Zmf(2) is the output of a household with one man and two
women, ZmfU) is the output of a household with one man and one
woman, MPsm is the output of a single man, and MPf(l) is the additional
output from a first wife. More generally, a man with n wives would be
willing to offer an additional wife

Zf = MPf<n+l) = Zmf<n+l) - Zmf<n)

= Zmf<n+1) - [MPsm + ±MPf(j)].
)=1

(3.4)

Even if household output has constant returns with respect to the
number of wives and husbands, an increase in the number of wives
alone would show diminishing returns because the fixed number of
husbands limits the productivity of the wives. For example, the fre
quency of coition per wife, and thus the number of births per wife,
would fall as the number of wives increased; or the husband's time and
income spent on each wife and her children would fall as their number
increased. Evidence from several polygynous societies indicates that
the number of children per wife usually falls a little a~ the number of
wives increases. 5 With diminishing returns from additional wives, the
derived demand curve for wives would be a negatively inclined step
function, as is Df in Figure 3.2. Each step has a length equal to N m , and
the nth step has a height equal to the marginal productivity of the nth
wife.

Equilibrium in an efficient polygynous marriage market does not re
quire that the same number of men and women want to marry, only
that the number of women who want to marry equals the demand for
wives. The supply curve of women, Sf, and the derived demand curve
for wives, Df, intersect at point ep , where all men and women marry
and some men have two wives. All men and all women receive the
same income, ZmfU) - MPf (2) and MPf (2) respectively, regardless of
whether they are in monogamous or polygynous marriages, since all
wives receive the marginal product of the second wife.

Although the number of women exceeds the number of men, the

5. Smith and Kunz (1976) review more than ten studies. The negative effect
of several wives on the number of children per wife is presumably even
stronger than these studies indicate because more 44 efficient" men, especially
wealthier and older men, are more likely to be polygynous. Some evidence in
dicates that wealthier men tend to have more children per wife than other men
with the same number of wives (see Grossbard, 1978).
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equilibrium income of women is above their single income (the excess
women enter polygynous. marriages rather than remain single). If the
number of women were to increase from Nf to Nt (see Figure 3.2), the
new equilibrium would be at point e;. Some men would take three
wives, while the rest would take two wives, and the income of women
would be reduced from MPf (2) to MPf (3) ' which is greater than it would
be if no man could have more than two wives (at point e2).

It is evident that women are better off than they would be if polygyny
were forbidden. If the number of women exceeded the number of men
and if polygyny were forbidden, the income of women would equal Zsf,

considerably less than MPf (2) or even MPf (3). More generally, if all men
would have at least n - 1 wives and some would have n wives, monog
amy would cost each woman the difference between the marginal prod
uct of the nth wife and her single income. Monogamy would also re
duce the total output of all households by the sum of the differences
between the marginal products and the single incomes of multiple
wives.

The total income of men, on the other hand, could be increased by
enforced monogamy even though total output and the total income of
women were decreased. In Figure 3.2 each man receives ZmfO) 

MPf (2) with polygyny (at point ep ), which is smaller than ZmfO) - Zsf'

the amount he would receive (at point em) if polygyny were forbidden. 6

The demand for wives has not been the same for all men because
they have differed in wealth, occupation, experience, and other rele
vant ways. In Figure 3.3 the combined demand curve for wives of two
types of men, A and the more numerous B, is given by Df . The marginal
product of the second wives of type A is assumed to be above, and that
of their third wives below, the marginal product of the first wives of B.
The combined demand curve intersects Sf, the supply curve of a group
of identical women, at point ep , where the demand for and supply of
wives are equal, and all women receive MPfOb ).

6. More generally, if some men were to have n wives with unrestricted po
lygyny, they would be better off if no man were permitted to have more than
n - 1 wives (the Koran forbids more than four). However, they might be
worse off if they were all restricted to monogamy because the gain from wives
2,3, ... ,n - 1 could dominate the reduced income from the first wife under
polygyny. For example, if some men would have three wives, as at point e~ in
Figure 3.2, instead of one wife as at point em with compulsory monogamy, all
men lose MP!(3) - Zs! from their first wife and gain MP!(2) - MP!(3) from their
second wife. If MP!(2) + Zs! > 2MP!(3) , men as well as women are better off at
e~ than at em.
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FIGURE 3.3 Equilibrium with polygyny when men differ and women are
identical.

All A men take two wives at the same time that some B men remain
single. Since the income of each woman equals the marginal product of
a first wife to B men, married B men receive their single income and are
indifferent between marriage and remaining single. Polygyny can exist
when the number of men and women are approximately equal, as in
Figure 3.3, because some "inferior" men are induced to remain single
by the competition from "superior" men, which permits the "supe
rior" men to become polygynous.

"Superiority" and "inferiority" in this context refer to character
istics that affect the marginal productivity of wives. Grossbard (1976)
finds that an increase in several crude measures of wealth, such as the
presence of a water standpipe in a household, significantly increases
the propensity to be polygynous among men of Maiduguri, Nigeria,
even when age, education, tribe, and certain other variables are held
constant. 7

The identical women in Figure 3.3 all receive the same income,
MP!Ob) , the marginal product of first wives to B men. All A men receive
the income Za!(2) - 2MP!Ob) , which exceeds their single income by the
striped area in the figure. In effect, A men receive a rent because of
their superior capacity over other men in marriage. This figure clearly
shows that a significant number of men, aboaut 33 percent, can be po-

7. For other evidence on the characteristics of polygynous Arabs, Africans,
Mormons, Brazilian Indians, and Ugandans, see respectively Goode (1963),
Dorjahn (1959), Young (1954), Salzano et al. (1967), and Goldschmidt (1973).
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lygynous even when the number of men exceeds the number of
women; differences among men in the marginal productivity of wives is
a substitute for an excess supply of women.

The same analysis appears to be applicable when women rather than
men differ: efficient women would appear to attract several husbands
and inefficient women might remain single. Why then has polyandry
been rare and polygyny common; more generally, what determines the
incidence of monogamy, polygyny, and polyandry in a society? An
easy answer is that some laws ban or restrict polygamy. However,
laws are more readily passed and enforced when the demand for the af
fected activity is weak, so this is not a compelling answer. Moreover,
polyandry is also rare and polygyny common among nonhuman species
(see Chapter 9), which may suggest that more basic considerations
than legal restrictions have determined the incidence of polygamy in
human societies.

Figures 3.2 and 3.3 show that polygamy would be unimportant
unless either men (or women) differed significantly in efficiency, or
unless the ratio of eligible men to eligible women differed significantly
from unity. These are not, however, the only determinants: the relative
marginal contributions of men and women to output, economies or dis
economies of scale in the production of output, and the degree of sub
stitution between men and women are also highly relevant deter
minants of the incidence of polygamy.

A More General Analysis oj Polygamy

To show these effects with a more general analysis,8 let the output
produced by a monogamous marriage of the ith man with one of the
identical women in the marriage market be given by

(3.5)

where a is an index of male efficiency; Xf represents the total resources
of time, energy, and goods of each woman; and p(ai) Xm represents the
total effective resources of the ith man; where the function p converts
male efficiency into effective amounts of male resources, such as
wealth or nonmarket skills, and the function n converts male efficiency
into different levels of output from given male and female resources.

8. The analysis in this section has been significantly influenced by Chang
(1979) and Rosen (1981).



90 ] A Treatise on the Family
The output of this household, Zmi1' would be maximized by appropriate
allocations of the time and other resources of the ith male and his mate
between market and nonmarket activities, and by appropriate special
ized investments in human capital (see Chapter 2).

The total output of a polygynous household is assumed to equal the
sum of the outputs produced independently with each wife. Indepen
dent production is a reasonable assumption when different wives have
separate quarters, eat separately, and live largely autonomous exist
ences. The assumption is less reasonable when wives cooperate in food
preparation, child care, and the cultivation of land. 9 If all wives are
identical and if the outputs with different wives are independently pro
duced, the output of a polygynous family would be maximized by allo
cating an equal share of the husband's resources to each wife.

If the ith male has Wi wives, the output of his family would be

(3.6)

where he spends p(ai)xm/wi == x~ on each of his wives. An increase in
the number of wives must reduce the output per wife, regardless of any
economies of scale in the production of Z, because less of his resources
is spent on each- wife'. 10 This explains why the number of children per
wife declines as the number of wives increases (see note 5), and also
implies that other outputs per wife decline as the number of wives in
creases.

Although men with fewer wives spend a larger fraction of their
resources on each wife, women nevertheless might prefer to marry
men with a larger number of wives if these men have sufficiently
greater resources and sufficiently more efficient production functions.
That is, women might prefer only part of the attention of "successful"
men to the full attention of "failures." In George Bernard Shaw's co
lorful words, "the maternal instinct leads a woman to prefer a tenth

9. The discussion of polygynous Mormon households in Young (1954) indi
cates considerable autonomy. The polygynous Moslem households in a small
Iraqi village in Fernea (1965) are interrelated. See also the discussion of land
cultivation by women in different polygynous societies in Boserup (1970).

10. Since the output with each wife is

ZmiWj [p(ai)Xm ]
APlII .u:- = -- = n(ai)Z ---, XI ,

I I Wi Wi

then
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share in a first rate man to the exclusive possession of a third rate one"
(1930, p. 220).

Since identical participants in efficient marriage markets receive the
same income regardless of whom they marry or the number of their
mates', and since participants receive their marginal products, the equi
librium marginal product of identical women would be the same in dif
ferent marriages. Therefore, if all women in the marriage mar}<et are
identical, their equilibrium income in each marriage would be

Here Wi is the equilibrium number of wives of the ith male, with
,

Xm
Wi > 0 and L Wi :::; Nf,

i=l

(3.8)

where N'm is the number of men who marry, and N f is the number of
women in the marriage market. Equilibrium requires that the marginal
product of wives diminish as their number increases; otherwise, the
most efficient man would marry all the women. The marginal product
of wives diminishes if, and only if, the marginal product of male
resources spent on any wife diminishes. 11 If returns to scale in house
hold production are not strongly increasing, complementarity between
men and women in the production of children and other commodities
implies that the marginal product of male resources, and hence also the
marginal product of wives, would diminish. 12

11. By differentiation of Eq. (3.7) with respect to Wi,

aMPmiuci a2zm(Wi a2z (Xth)2

a = -a-f- = n(ai) a( *)2 -.-.
Wi W1. X m W1.

Hence

12. If Z is homogeneous of the lth degree,

az az
tZ = - x* + - x = Z x* + Z:x .

ax~ m aXf f m m f f

Then differentiating with respect to x~,

tZm = Zmmx~ + Zm + ZfmXj,

or

Since complementarity between men and women implies Zfm > 0, then
Zmm < 0 when t ~ 1, and also when t > 1 if t - 1 is not large.
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Although the conclusions would be similar if the number of wives

were restricted to integers, to simplify the analysis I have assumed that
they can vary continuously. For example, what I call the number of
wives might refer to the number of days married, which can be changed
continuously by changing either the age at marriage or the age at sepa
ration. However, the assumption in Eqs. (3.6) and (3.7) that male
resources are entirely spent in cooperation with the resources of their
wives is unrealistic for males who delay marriage or terminate their
marriages early . Nevertheless, I shall maintain this assumption, and
the implication that the income of single persons is nil, because such
simplification does not significantly change the conclusions and could
be easily modified.

Some men are unable to marry because the marginal product of their
wives would be below the marginal product of women with other men
(Zi). Although the marginal product of wives increases when the
number of wives decreases, it will reach an upper bound if at some
point additional male resources do not add to output. 13 Then the equi
librium male resources spent on each wife will not exceed the amount
with a zero marginal product, and the equilibrium number of wives will
have a positive lower bound. 14 The efficiency of men with this min
imum number of wives is determined from Eq. (3.7) by the condition
that az/ax~ = 0:

(3.9)

where x~ is the minimum x~ with az/ax~ = O. All less efficient men
would be unable to marry because the marginal product of their wives
would be too low.

The marginal product of additional wives would be the same to men
of different efficiencies only if the more efficient men were to have a
larger number of wives .15 Indeed, the least efficient men are often

13. According to Eq. (3.7), the marginal product of wives is maximized
when az/ax~ = 0, or output per wife (Z) is maximized. Diminishing marginal
product of wives implies that aZ/ax;h can be zero only whenx~ ~ x~, wherex~

is determined by the household production function.
14. If p(a)xm/w = x~, then

p(a)xm
Wmin = -_-,- > o.

x~

15. Equation (3.7) implies that MPmilCj > MPmi1J:j if aj > ai and Wj :::; Wi be
cause n(aj) > n(ai) and p(aj) > P(CXi).
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forced to remain bachelors because they cannot offer women as much
as other men can. By differentiating Eq. (3.7) with respect to the index
of efficiency, a-holding constant the income of women, Zf, and the
parameters X m , Xf, p, and n-we can derive the exact relationship
between wives and efficiency (see Mathematical Appendix, note A):

dw a [l/e(Z,x~)] - 1
e(w,a) == -d · - = e(p,a) + e(n,a) (Z *) ,awe m,Xm

where e(p,a) = dp/da . alp, e(n,a) = dn/da . a/n, x~ = p(a)xm/w,
Zm = az/ax~, e(Z,x~) = ZmX~/Z, ande(Zm,x~) = -aZm/ax~ . x~/Zm.

Since a polygynous husband spends the same amount on each wife,
an increase in his effective resources simply increases his wives by the
same percentage. This explains why the coefficient of e(p,a) is unity in
Eq. (3.10), with the powerful implication that the pure "wealth" elas
ticity of demand for wives is unity.

The effect of a pure change in efficiency-a change in the value of
n(a)-on the number of wives is more complicated and depends on the
properties of the household production function. The elasticity of
number of wives with respect to a change in efficiency tends to exceed
unity, and is larger when the marginal contribution of men to output is
smaller-that is, when e(Z,x~) is smaller-or when the marginal con
tribution of women to output is larger .16

The elasticity of number of wives with respect to a change in effi
ciency can be rewritten to depend positively on the marginal contribu
tion of women to output relative to the contribution of men, and nega
tively on returns to scale in the household production function. For
example, if the household production function is Cobb-Douglas:

(3.11)

(3.12)

where a and ar are constants, the coefficient of e(n,a) is a constant

e(Z,x~)-l - 1 1 + r

e(Zm,x~) a g

where r measures the relative marginal share of women in output; and
g = a + ar measures returns to scale. The coefficient of e(n,a) neces
sarily exceeds unity when g ~ 1, and increases as r increases or g de
creases.

16. Note that if the production function has constant returns to scale,

, ZfXf
E(Z,X;t) + E(Z,Xf) = 1 and E(Zm ,xrit) = E(Zf,Xf) -Z.

mXm
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If the production function has a constant elasticity of substitution,

0", between the inputs of men and women, and constant returns to scale
(g = 1), then (see Mathematical Appendix, note B):

(3.13)

where the relative marginal share of women in output is

(3.14)

This equation reduces to Eq. (3.12) when g = 0" = 1. The elasticity of
wives with respect to efficiency must exceed unity if 0" > 1, and it in
creases as 0" increases. Since xflx~ is greater for more efficient men,
the elasticity of wives with respect to efficiency is smaller for more effi
cient men when 0" < 1, because the equilibrium share of women in
household production then decreases as efficiency increases.

If E(p,a) and E(n,a) are constants, and if the production function is
Cobb-Douglas, Eq. (3.10) is a simple linear differential equation that
can be solved explicitly for the number of wives:

(3.15)

where a is the efficiency of men with one wife (see Mathematical Ap
pendix, note C). The equilibrium number of wives is proportional to a
man's total resources and increases much more rapidly than his effi
ciency if the marginal contribution of women to output is not less than
that of men (r ~ 1) and if returns to scale are not increasing (g :5 1).
For example, a 10-percent increase in efficiency increases the number
of wives by at least 30 percent if r = 2, g :5 1, and E(n,a) = I! The
inequality in the number of wives of married men then greatly exceeds
the inequality in the efficiency of husbands, and the distribution of
wives would be considerably skewed to the right even when the effi
ciency of husbands was symmetrically distributed.

The marginal contribution of men to the production of children is
much less than the contribution of women, because women biologi
cally house and feed the fetus. Moreover, in primitive and less devel
oped societies women also contribute much more to the care of chil
dren in that they provide their own milk and care for older children
while producing additional ones. Consequently, our analysis implies
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that polygyny is common and wives are unequally distributed in many
of these societies because the marginal contribution of women is
larger than the marginal contribution of men to the production and care
of many children, the principal output of marriage in these societies.

As societies have become more urbanized and developed over time,
families have greatly reduced their demand for "quantity" of children
and greatly raised their demands for education, health, and other as
pects of the "quality" of children (see Chapter 5). Since the marginal
contribution of men to quality is much greater than to quantity, our
analysis predicts correctly that the incidence of polygyny has declined
substantially over time..

Equilibrium Income, Investments, and Sex Ratio

Since the income of a man equals the difference between the output of
his family and the income of his wives, his income can be written as

az
Z IHi - Z - W Zf - w n(f\J ) - x*- m·w· i - i '-"-i a * m,

I 1 Xm
(3.16)

(3.17)

where Zf is given by Eq. (3.7) and is the same for all the identical
women in the marriage market. The term on the far right-hand side can
be considered the marginal product of men with efficiency ai. The dis
tribution of male income depends on the distribution of wives and on
the distribution of the marginal contributions of men to the output with
each wife [n(ai)(aZ/ ax~)x~J.

If the household production function is Cobb-Douglas and has con
stant returns to scale, these contributions are the same for all men
when the marriage market is in equilibrium. 17 Then Eq. (3.16) becomes

Zf
Zmi =-w·r l'

17. Since

( az) az
Zf = n(ai) Z - -* x~ = n(ai) - Xf = n(ai)arZ,

aXm aXf

where a and r are constants if Z is Cobb-Douglas, then

az Zf
n(a·) - x* = n(a·)aZ =-

1 ax~ m 1 r

would be the same for all men.
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and the equilibrium income of men is proportional to the number of
their wives. 18 If the production function were not Cobb-Douglas but
had an elasticity of substitution equal to (J", r would increase along with
efficiency if (J" exceeded unity and would decrease if (J" were less than
unity. Hence the income of men would increase more or less rapidly
than the number of their wives19 as (J" ~ 1.

Let me emphasize that these results do not assume that men value
wives for their own sake, but only consider the value of the output pro
duced by husbands and wives. Equations (3.16) and (3.17) indicate that
changes in the equilibrium number of wives may be a good proxy for
changes in the output that is valued. Indeed, assuming that the number
of wives is measured correctly, it may be a better proxy than changes
in money income, the proxy commonly used.

Equation (3.17) implies that the average income of men is

_ Zfzm = - w (N'm/Nm),
r

(3.18)

where N'm is the number of married men (those with w > 0), w is the
average number of wives of married men, and N m is the number of men
in the marriage market. 20 Since

(3.19)

18. Lucas (1978) has a similar result with a model of entrepreneurship: he
shows that the equilibrium income of entrepreneurs is proportional to the
number of their employees when the firm's production function is Cobb
Douglas.

19. This analysis is applicable to the earnings of top managers if they are con
sidered to be the polygynous men and the number of wives measures the size of
the firms. Equation (3.17) then implies that the earnings of top managers would
increase more or less slowly than firm size as the elasticity of substitution
between the time (and other resources) of managers and various inputs ex
ceeded or was less than unity. Therefore, Herbert Simon (1979) must be mis
taken in his assertion that an apparently concave relation between the earnings
of top managers and the logarithm of firm size cannot be simply explained with
neoclassical maximizing theory.

20. No men would remain single if the production function were Cobb
Douglas, because the marginal product of wives would always be positive and
output per wife would increase indefinitely as the number of wives became
smaller.
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where Nf is the number of women in the marriage market,21 the average
income of men relative to the income of each identical woman is

(3.20)

where v == NmlN f is the sex ratio of participants in the marriage
market.

A" decrease in the sex ratio of participants-an increase in the
number of women relative to men-would reduce the income of
women and raise the average income of men. The number of wives per
married man would increase, since the marginal product of additional
wives would exceed the reduced cost of wives. Consequently, a reduc
tion in the sex ratio raises the incidence of polygyny as measured by
the average number of wives of married men, or by the fraction of men
with more than a fixed number of wives. However, the incidence of po
lygyny as measured by the fraction of men without wives would be re
duced, because some men who would not have married earlier would
now be able to offer women enough to entice them into marriage.
Moreover, the inequality in the number of wives of married men is de
termined by the variables in Eq. (3.10) and is entirely independent of
the sex ratio.

An increase in the marginal contribution to output of women relative
to the marginal contribution of men (that is, an increase in r) raises the
marginal product of wives and lowers the marginal product of hus
bands, which raises the income of women and lowers the average in
come of men. As a result, the number of men who marry decreases and
the number of wives per married man increases. Since Eqs. (3.13) and
(3.15) imply that the inequality in the number of wives of married men
also would become greater, all measures of the incidence of polygyny
increase when women become more important in the marginal produc
tion of output. An increase in the contribution of women also raises the
inequality and skewness in male incomes, inasmuch as the distribution
of their incomes is approximately proportional to the distribution of
wives. The increase in equality and skewness implies that the most effi
cient men could be made better off even though the average income of
men would be reduced.

21. All Nf women marry, because we have assumed that Zf is positive and
that the output of single women is negligible.
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Gr~ups opposing polygyny claim to be opposed to the degradation

and exploitation of women. 22 My analySIS of efficient, competitive mar
riage markets indicates, however, that the income of women and the
competition by men for wives would be greater when polygyny is
greater if the incidence of polygyny had been determined mainly by the
relative marginal contribution of women to output. This view is sup
ported by the fact that bride prices are more common and generally
higher in societies with a greater incidence of polygyny (see Goode,
1963; Goldschmidt, 1973, p. 80; Whiting, 1977; and Grossbard, 1978).

An increase in polygyny due to an increase in the contribution of
women induces men to postpone their entry into the marriage market
until they have become more efficient with age and experience; for effi
ciency is more beneficial in the marriage market when the incidence of
polygyny is greater. Similarly, an increase in polygyny probably in
duces women to enter the marriage market at younger ages because the
demand for wives is greater, although the burden on young women is
raised by marriage. Men do marry later and women appear to marry
earlier in more polygynous societies.23

A decrease in the average income of men relative to women-Zm/Zf

in Eq. (3.20)-because of an increase in the relative marginal contribu
tion of women also reduces the sex ratio by inducing men to emigrate

22. David Hume wrote, Hthis sovereignty [that is,'polygyny] of the male is a
real usurpation, and destroys that nearness of rank, not to say equality, which
nature has established between the sexes" (1854, pt. 1, essay 19). Young (1954)
also discusses the opposition of various groups to polygyny among the
Mormons. However, the Ayatollah Ruhollah Khomeini of Iran expressed a tra
ditional Islamic view when he said in a 1979 interview with Oriana Fallaci:
· loThe law of the four wives is a very progressive law and was written for the
good of women since there are more women than men . . . Even under the
difficult conditions which Islam imposes on a man with two or three or four
wives, there is equal treatment, equal affection, and equal time. This law is
better than monogamy."

23. In discussing the polygynous Sebei of Uganda, Goldschmidt said:
"'Although the men generally feel that plural wives are desirable, only a few of
them actually have more than one wife. Yet this very fact makes women
scarce. Significantly there is no such thing as an old maid in Sebei'" (1973, p.
80).

The Mormons may be an exception in that the average age at first marriage in
the late 1800s was 20-23 for women and 25 for men (see Smith and Kunz, 1976,
pp. 469-470). However, the influx of many female converts probably signifi
cantly raised the average age at marriage of women, for girls with Mormon
parents apparently married young: HBy the age of 16 many girls were being
courted, and certainly a girl beyond her 20th year who was not wed was
already likely to be regarded as a potential spinster" (Young, 1954, p. 246).
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and women to immigrate;24 by increasing parental concern about the
survival of daughters and decreasing their concern about the survival
of sons; and by other responses as well. Since an increase in the con
tribution of women raises the incidence of polygyny, fewer men would
be available when polygyny was more common, but the causation
would be from polygyny to the shortage of men.

If these responses continued to reduce the sex ratio whenever the
average income of men relative to women dropped below some income
ratio R* , and if they continued to raise the sex ratio whenever the rela
tive income of men rose above R*, the sex ratio would be stationary
only at a relative income equal to R*. We must remember that R* does
not necessarily equal unity; the net cost of raising sons and daughters
may differ, and parents, especially elderly parents, may benefit dif
ferently from sons and daughters. We shall return to this point in
Chapter 6. Since Eq. (3.20) shows that a change in the relative number
of men changes their relative income in the opposite direction, the sta
tionary sex ratio v* would be a stable equilibrium ratio: starting from
any initial position, over time the relative income of men would ap
proach R* as the sex ratio approached its equilibrium value. This value
is determined from (3.20) to be

v* = 1/{rR*). (3.20')

The equilibrium ratio of men to women would be inversely related to
the equilibrium ratio of the incomes of men and women and directly re
lated to the ratio of the marginal contributions to output of men and
women (1/r). More generally, the sex ratio would depend positively on
the income ratio but would not have a stationary value.25

Efficiency is not just exogenously given but is partly determined by
education, training, and other investments in human capital. Men are
willing to bear the sizable costs and risks of becoming efficient to at
tract more wives. Our analysis implies that the effect of increased effi
ciency on the number of wives and income, and thus the incentive to
become efficient, is greater when the contribution of women is greater.

24. For example, the Mormons recruited female converts from abroad
(Young, 1954, pp. 124-125). The highly polygynous Kapsirika herders import
wives from the less polygynous Sasur farmers (Goldschmidt, 1973), and males
migrated out of polygynous villages of the Ottoman Empire in the nineteenth
century (McCarthy, 1979).

25. See the analysis and empirical evidence for primitive societies in Becker
and Posner (1981).
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To show this, let efficiency (a) be determined additively by produced

skills (h) and "inherited" abilities (IL):

a = IL + h.

The production function for h is

h = t/J(X~,IL), with at/J/ax~ > 0 and at/J/alL > 0,

(3.21)

(3.22)

and, presumably, a2t/J/ a(x~)2 < 0 and a2t/J/ aILax~ > 0, where x~ are the
resources spent on producing h. Total resources

xm + x~ = xm (3.23)

(3.24)

are allocated between direct and indirect production of male income,
and the equilibrium condition for an allocation that maximizes income,
if Z is Cobb-Douglas and p(a) == 1, is as follows (see Mathematical Ap
pendix, note D):

at/J ag

ax~ (xm - x~)(l + rr
Therefore, an increase in the marginal contribution of women to the

production of output (r) induces greater expenditure on efficiency until
at/J/ ax~ is lowered sufficiently. An increase in the contribution also
raises the inequality among men by inducing abler men to increase
their investments relative to other men.26 Since an increase in the con
tribution of women to output also encourages polygyny, the average
man would invest more and would be more efficient when polygyny is
more common. Moreover, an increase in contribution not only raises
the inequality in number of wives directly, from Eq. (3.15), but indi
rectly does so by raising the inequality among men.

As men invest more, they increase the competition for wives and
thereby induce an increase in the incomes of women. Since the total
number of wives is fixed-aside from any induced decline in the sex
ratio-the effect on the demand for wives of a general increase in effi-

26. By differentiating the equilibrium condition (3.24) with respect to ability,
we obtain

ax~ a
2

t/J / [g _ a2
t/J ]- = -- --- (x - XO)2 - -- > 0

aJL aXaJL 1 + r m m a(x:iJ2 •

An increase in r raises the right-hand side and thereby raises the effect of abil
ity (JL) on the amount invested in produced skills (x~). Hence an increase in r
raises the differences in produced skills between abler and less able men.
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ciency must be offset by higher incomes of women. Indeed, Eq. (3.20)
shows that the ratio of the income of women to the average income of
men would be independent of the distribution of efficiency among men
if the production function were Cobb-Douglas.

I have been assuming that women are identical in terms of produc
tion and that men differ, but the analysis would be symmetrical if men
were identical and women differed. The distribution of men among
polyandrous families would be determined by the requirement that hus
bands have the same marginal product in all marriages. More efficient
women would have more husbands because men are more produc
tive with such women.

If production with each husband were independent of the production
with each other husband (but see the subsequent discussion), the total
output of the ith woman with hi husbands would be

(3.25)

where xi; == e(!3i)Xf/ hi, a is the efficiency of each husband, !3i is the effi
ciency of the ith woman, ania{3i > 0, and deId{3i > O. IfZ has constant
returns to scale, the effect of a change in !3i on the equilibrium number
of husbands is determined from Eqs. (3.10) and (3.13) to be

dh (3 (1)E(h,{3) = d{3 · h = E(t,{3) + 1 + --; (T E(n,{3), (3.26)

where 1/r is the relative marginal contribution of men to output. From
Eq. (3.17) the equilibrium income of the ith woman would be approxi
mately

(3.27)

where zm is the equilibrium income of men, and the equation is exact
when the production function is Cobb-Douglas.

An increase in the marginal contribution of women increases the in
cidence of polygyny, by Eq. (3.13), and reduces the incidence of
polyandry, by Eq. (3.26). Therefore polygyny has been much more
common than polyandry mainly because the marginal contribution of
women to output has significantly exceeded that of men. Moreover,
polyandry has been negligible when polygyny has been important and
vice versa, because a change in the contribution of women changes the
incidence of polygyny and polyandry in opposite directions.

The assumption that production with each mate is independent of
production with other mates may be appropriate for polygynous fami-
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lies, but not for polyandrous families. Since own children are strongly
preferred to children produced by others, and since the father of a child
is not readily known when a mother has several husbands, each hus
band would lower the productivity of other husbands. This means that
polyandrous marriages have diminishing returns to scale, which helps
explain why polyandry has been rare27 and also why husbands of
polyandrous women have usually been brothers or other relatives (the
children of relatives are preferred to those of strangers).

An argument similar to that leading to Eq. (3.24) shows that the
average investment by women and the inequality in their investments
would be positively related to the marginal contribution of men to mar
ried output (that is, negatively related to the marginal contribution of
women). Since the marginal contribution of women exceeds that of
men when number of children is the major output of marriage, the
average investment and the inequality in investments would be lower
for women when number of children is important.

Table 3.1 gives average and standard deviation28 of years of
schooling for men and women in various countries. As expected, both
tend to be significantly lower for women than for men in poor coun
tries, where number of children is the major output; they are only
slightly lower for women in rich countries where quality of children is
important.29

An increase in the marginal contribution of women to output directly
raises the income inequality among men and lowers the income
inequality among women, and from Eqs. (3.15) and (3.22) indirectly
does so by raising the inequality in investments among men and lower
ing them among women. The inequality in male incomes is generally
greater in poorer countries (Lydall, 1968, pp. 152-153).30

Polygamy could be "disguised" when both men and women differ,
because a more efficient mate could substitute for several less efficient
mates. The analysis in the next chapter implies that an efficient mar-

27. For evidence on polyandry see Rivers (1906), Saksena (1962), and Prince
Peter (1963).

28. The theory of human capital implies that inequality in years of schooling
should be measured by the standard deviation or by a similar absolute measure
of dispersion (see Becker, 1975).

29. Although few countries in Table 3.1 have explicit polygamy, I show
shortly that "implicit" polygamy of positive assortative mating has similar im
plications for investments by men and women.

30. The inequality in female incomes is difficult to measure because most of
the income of women is not obtai'1ed through market transactions.
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TABLE 3.1 Estimates of educational attainment by years of
schooling of men and women, ages 25-34, in various countries.

Country and Average Standard deviation

year sampled Men Women Men Women

Iran, 1966 2.1 0.7 3.9 2.4
India, 1971 2.6 0.8 4.0 2.4
Kenya,Cl 1969 3.4 1.2 3.4 2.4
Zambia, 1969 3.6 1.3 3.2 2.3
Malaysia, 1970 3.7 2.7 3.3 3.1
Ecuador, 1962 5.0 4.8 3.2 2.9
Mexico, 1976 5.5 4.5 4.5 3.7
Argentina, 1970 6.5 6.2 4.1 4.0
Hong Kong, 1971 7.6 6.8 3.5 3.5
Sweden, 1970 8.3 8.2 4.7 4.6
United States, 1970 12.4 11.9 3.5 2.8

SOURCES: India Office of the Registrar General, 1976; Iran Statistical Centre, 1968;
Malaysia Department of Statistics, 1977; Mexico Direccion General de Estadistica, 1976;
United Nations, 1972, table 19, and 1974, table 34; U. S. Bureau of the Census, 1973c,
table 1.

a Ages 25-29.

riage market would have positive sorting of mates-for example, more
efficient men would marry more efficient women-if, as is plausible,
the efficiencies of men and women are reinforcing. They would, in
fact, be reinforcing in the household production functions considered
in this chapter if

a2n(a,{3)
(aa)(a{3)

(3.28)

or if an increase in the efficiency of one sex raises the contribution of
an increase in the efficiency of the other sex. Consequently, the degree
of effective polygyny or polyandry and the inequality in the distribu
tion of income is understated even by distributions of continuous vari
ables such as wife-days and husband-days, because the efficiency of
each wife (or husband) tends to increase as the number of wife-days (or
husband-days) increases.

When both men and women differ, more efficient persons have the
additional option of choosing the full attention of several less efficient
mates instead. of part of the attention of one more efficient mate. In
light of the previous analysis, it should not be surprising that efficient
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women are more likely to prefer part of the attention of efficient men
when the marginal contribution of women to output is greater (see
Mathematical Appendix, note E). Therefore, explicit polyandry has
been rare partly because of the attraction of implicit polyandry.

We have shown that polygynous men have more incentive to invest
in superior skills when the marginal contribution of women to output is
greater, and that polyandrous women have more incentive to invest
wh~n men contribute more. The same conclusions apply to the implicit
polygamy of assortative mating. An increase in the marginal contri
bution of women raises investments by men, lowers investments by
women, and raises the average efficiency and the inequality in effi
ciency of men relative to women (see Mathematical Appendix, note F).
Both average and standard deviation of years of schooling are usually
much lower for women than men in poor countries with monogamous
marriages (see Table 3.1), where presumably the marginal contribution
of women to output is greater than the marginal contribution of men be
cause of the value of having many children.

Mathematical Appendix

A. Differentiation of Eq. (3.7) gives

o = n'(a)(Z - Zmx;,) + n [Zm (-:;') w'(a) + Zm (;) W'(a)]

[
x~ x~, ]+ n Zm p p'(a) - Zm pP (a)

[
(X~)2, (X~)2 , ]

+ n Zmm --;- w (0:) - Zmm p p (a) ,

where n'(a) = dn/da, Zm = az/ax~, w'(a) = dw/da, p'(a) = dp/da,

and Zmm = aZm/ax~. Therefore

(3.10')
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Z - ZmX~

-Zmm(X~)2

Z
---1
Zmx~ e(Z,x~)-l 

e(Zm,x:Z)

Eq. (3.10) follows from Eq. (3.10').

B. If the production function has a constant elasticity of substitution
and constant returns to scale,

Z = [a (x:Z)-/3 + r' a (Xf)-/3]-l//3.

Then it is readily shown that

e(Z,x:Z)-l - 1 a-(Zjx:Z)-/3
e(Zm,x:Z) a

Substitution into the production function yields

C. We can find a by solving Eq. (3.7) for a when w = 1:

Zf = n(a) (Z - :~ x:;.).
If Z is Cobb-Douglas,

az
Z - - x* = (1 - a)Zax:Z m ,

and therefore

D. If r is a constant (Cobb-Douglas production), the income of a
male is maximized if

dZ
m

= 0 = Zf [(aw)(~) + (~)(aXm)]
dx?n r aa ax?n aXm ax~ .
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then

aW

aa (:)C ; r) and
W

,
Xm

E. A woman prefers a man with several wives if her marginal prod
uct with him exceeds her marginal product with several husbands of
lesser efficiency. That is, she prefers a polygynous man with Wi wives
and efficiency ai to hi husbands of efficiency ak < ai if

MPiWi == n(ai,{3i)(Z - Zmx~) > MPhji == n(ak,{3i)ZfX!,

where I have assumed for simplicity only (see Chapter 4) that all mates
in a polygamous family have the same efficiency, and that a change in
efficiency only has factor-neutral effects on output. That is, a change in
efficiency affects only the value of n because pea) == e(f3) == 1. If Z has
constant returns to scale, this inequality becomes

az (Xm ) az ( Xf) 1
n(ai,{3i) aXf Wi' Xf > n(ak,{3i) a(Xf/hi) Xm, hi hi·

If Z is also Cobb-Douglas, this becomes

n(a' f3.) h~-ar _1_( "d)~ = (hjWj) I +r ,
n ak, i Wi

where r is the relative marginal share of women in output. Hence the
polygynous family is more likely to be preferred when r is larger, hi and
Wi are smaller, and ai is larger relative to ak.

F. To sketch out a proof (note D above gives a more complete treat
ment), each man is assumed to maximize his income (zm) by choosing
an optimal allocation of his total resources (xm ) between the produc
tion of skills and the direct production of income. Let the output Z of a
monogamous marriage be
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where a and f3 measure the skills of men and women, and X m and Xf

measure the resources they spend on output. The man's optimal alloca
tion of xm is determined by

dZm (azm
) ( aa ) (az

m
) (axm )dx?n = 0 = a;; ax?n + aXm ax?n'

where x?n are the resources he spends on raising his skills and
aXm / ax?n = - 1. Since

then

azm

aa
aZcx {3 aZf
----

aa aa
aZcx{3 aZf

aa because a;; = 0,

azn-
_a_a_ = _a_x_m = g
ax?n an z a log n (1 +) ,

aa aa r Xm

where r is the relative marginal contribution of women to output, and g

is the degree of homogeneity of Z (compare Eq. 3.24). Hence an in
crease in r raises the optimal investment in skills because the equilib
rium value of aa/ax?n is reduced.



CHAPTER 4

Assortative Mating

in Marriage Markets

Chapter 3 argued that an efficient marriage market assigns imputed
incomes or "prices" to all participants that attract them to suitable po
lygamous or monogamous marriages. Imputed prices are also used to
match men and women of different qualities: some participants, we
have seen, choose to be matched with "inferior" persons because they
feel "superior" persons are too expensive. Obstacles to the efficient
pricing of participants arise when the gains from marriage cannot
readily be divided or when one spouse (usually the husband) is given
more power than the other. Bride prices, dowries, divorce settlements
and other capital transfers evolved partly to overcome such obstacles.

This chapter shows that an efficient marriage market usually has
positive assortative mating, where high-quality men are matched with
high-quality women and low-quality men with low-quality women,
although negative assortative mating is sometimes important. An effi
cient market also tends to maximize the aggregate output of house
hold commodities, so that no person can improve his marriage
without making others worse off.

As we have seen, the mating of superior men and women is an
implicit form of polygamy, which can substitute for explicit polygamy.

108
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This chapter proves the converse, that explicit polygamy is an implicit
form of positive assortative mating, which can substitute for the
mating of superior persons. Consequently, the mates of polygynous
males tend to be of a lower average quality than the mates of equally
superior monogamous males.

Equilibrium Conditions for Assortative Mating
with Monogamy

Identical men receive the same income in an efficient marriage market
regardless of whom they marry or whether they choose to remain
single. Since marriages with superior women produce larger outputs,
superior women receive higher incomes in efficient markets. If all mar
riages were monogamous, an assumption maintained in this section,
the difference between the incomes of the jth woman and the ith
woman would be:

where Z{ is the equilibrium income of the kth woman, zm is the equilib
rium income of men, and Zmk is the marital output of the kth woman
and any man. Superior women receive a premium that is determined by
their additional productivity as wives.

The analysis is considerably more complicated when both men and
women differ; incomes then depend on how they are sorted into dif
ferent marriages. Moreover, the optimal sorting in turn is determined
by the set of equilibrium incomes. This appearance of circularity is re
solved by recognizing that both are determined simultaneously in the
marriage market. In an efficient marriage market superior persons tend
to marry one another and are compensated for their higher produc
tivity.1

The commodity outputs produced by single persons and by all pos
sible monogamous matings between an equal number of men and
women (unequal numbers are considered later in this chapter) are
shown by the following matrix:

1. The discussion in the remainder of this section is based on Becker, 1973
and 1974a.
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Fl· ..... FN

ZSl ZsN

M 1 ZlS Zll .• ZlN

(4.2)

where F1 , ••• ,FN and M 1 , ••• , MN refer to women and men of
different qualities. Since the complementarity between men and
women and the differences between their comparative advantages
imply that both men and women are better off married, the row and
column giving single outputs can be ignored and attention focused on
the N x N matrix of marital outputs.

There are N! ways to select one entry in each row and column, or N!
different sortings that permit each man to marry one woman and vice
versa. The aggregate marital output produced by any sorting can be
written as

Zk == L Zij,
ikeM,hEF

k == 1, ... ,N! (4.3)

If a sorting that maximizes total output is numbered so that its entries
lie along the diagonal, the maximum total output can be written as

N

Z* == L Zii == max Zk 2:: Zk for all k.
i=l

(4.4)

If each person is a utility maximizer and chooses the mate who maxi
mizes his utility, the optimal sorting must have the property that
persons not married to each other could not marry without making at
least one of them worse off. In game theoretic language, the optimal
sorting is in the core, since no (monogamous) coalition outside the core
could make either of its members better off without making the other
worse off.

lTtility is monotonically related to commodity income; therefore a
noncore marriage cannot produce more than the sum of the incomes
that its two mates would receive in the core. If it could produce more,
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and if any division of output were feasible,2 a division could be found
that would make each better off, thereby contradicting the optimality
of the core. If the sorting along the diagonal were in the core, this con
dition states that

Zr + Zf ~ Zii for all i and j, (4.5)

where the accounting identity between output and income implies that

Zr + Z{ = Zii, i = 1, ... ,N. (4.6)

Condition (4.5) immediately excludes any sorting from the core that
does not maximize aggregate commodity output, for otherwise at least
one man and one woman would be better off with each other than with
their mates assigned by the core. Conversely, any sorting that does
maximize aggregate output must be part of the core.3 Moreover, the
theory of optimal assignments, which has the same mathematical struc~

ture as the sorting of persons by marriage, implies that generally more
than one set of incomes satisfies conditions (4.5) and (4.6) for a sorting
that maximizes aggregate output (for a proof see Koopmans and Beck
mann, 1957, p. 60).

The solution can be illustrated with the following 2 x 2 matrix of
outputs:

(4.7)

Although the maximum output of a marriage is produced by a marriage
between M 2 and F i , the optimal sorting is (MbFi ) and (M2 ,F2). For if
ZT = 3, Z{ = 5, Zr = 5, andZ~ = 2, then M 2 and F i have no incentive

2. Bride prices and dowries introduce considerable flexibility into the effec
tive division of output, even when the apparent division is inflexible. I shall
discuss this point later in the chapter.

3. If M i married F j and M p married Fi in an optimal sorting k that does not
maximize total output, condition (4.5) requires that Zr + Z{ ~ Zii, for all i.
Hence, by summation,

~ Z '11 + ZJ'. > ~ z·· = Z*L.,; 1 l-L.,; 11, ,

all marriages in k i

where Z*, the maximum total output, must exceed Zk because Zk is less than
the maximum by assumption. Thus we have contradicted the assumption that
an optimal sorting can produce less than the maximum total output. It is easily
shown in the same way that all sortings that maximize total output must be part
of the optimal sortings.
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to marry, since Zr + Z{ = 10 > 9; neither do M1 and F2 , since ZT +z, = 5 > 4.

This example illustrates that the marriage market chooses not the
maximum output of any single marriage but the maximum sum of the
outputs over all marriages, just as competitive product markets maxi
mize the sum of the outputs over all firms. Put another way, the mar
riage market acts as if it maximizes not the gain from marriage com
pared to remaining single for any particular marriage, but the total gain
over all marriages. 4 Of course, the commodity output maximized by
households is not to be identified with national output as usually mea
sured, but includes the quantity and quality of children, sexual satisfac
tion, and other commodities that never enter into measures of national
output.

The process of discovering optimal sortings is greatly simplified by
this conclusion that aggregate output is maximized, because any
sorting that maximizes aggregate output is an optimal sorting and must
be able to satisfy condition (4.5), a condition that would be difficult to
verify directly. I should emphasize, moreover, that the optimality of
maximizing aggregate output is a theorem, not an assumption about
behavior. 5 Each man and woman is assumed to be concerned only
about his or her own "selfish" welfare, not about social welfare. In
pursuing their selfish interests, however, they are unknowingly led by
the --invisible hand" of competition in the marriage market to maxi
mize aggregate output.

Mating of Likes

Psychologists and sociologists have frequently discussed whether
persons with like or unlike traits mate, and biologists have occasionally
assumed positive or negative assortative mating instead of random
mating for nonhuman species. However, none of these disciplines have
developed a systematic analysis that predicts for different traits

4. Clearly, Li~l[Zii - (Zsi + Zis)] is maximized when Zk = LZii is maxi
mized, because Zsi and Zis (single commodity outputs) are given and are inde
pendent of marital sortings.

5. Goode (1974) confuses theorem with assumption in his comment on an
earlier paper of mine.
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whether likes or unlikes tend to mate.6 My analysis implies that the
mating of likes (or unlikes) takes place when such pairings maximize
aggregate commodity output over all marriages, regardless of whether
the trait is financial (wage rates, property income), biological (height,
race, age, physique), or psychological (aggressiveness, passiveness).
This analysis is also applicable to matching workers with firms, stu
dents with schools,7 farms with farmers, customers with shopkeepers,
and worker preferences for different kinds of working conditions with
firms supplying these conditions.

Assume that men and women differ only in the quantitative traits Am

and A f respectively, and that each trait has a positive marginal produc
tivity:

(4.8)

The major theorem on assortative mating is that a positive sorting of
large Am with large A f and small Am with small A f maximizes aggregate
output if, and only if, increasing both Am and A f adds more to output
than the sum of the effects of separate increases in Am and A f . For an
increase in Am would reinforce and raise the effect of an increase in A f .

Similarly, a negative sorting of large Am with small A f and small Am

with large Af maximizes output when increasing both adds less to out
put than the sum of the effects of separate increases. All sortings have
the same aggregate output when increasing both has the same effect as
separate increases. This can be formally stated as the following
theorem, which is proved in note A of the appendix to this chapter.

6. In an interesting discussion Winch (1958, pp. 88-89) assumes that each
person tries to maximize utility (' 'In mate selection each individual seeks
within his or her field of eligibles for that person who gives the greatest promise
of providing him or her with maximum need gratification") and, especially in
chap. 4, stresses complementary needs as a determinant of mating. However,
he brings in "eligibles" as a deus ex machina and, more importantly, nowhere
shows how mating by complementary needs produces equilibrium in the mar
riage market.

7. This sorting is analyzed for Japanese firms by Kuratani (1973). Hicks
(1957, chap. 2) asserts, without offering any proof, that more able workers are
employed by more able firms. Black and Black (1929, pp. 178 ff.) discuss the
sorting of merchants and locations with a few numerical examples. Rosen
(1978) gives a valuable, more recent discussion.
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(4.9)

Theorem Positive assortative mating-mating of likes-is optimal
when

a2Z(Am ,Af ) 0
aAmaAf > ,

because aggregate output is then maximized. Negative assortative
mating-mating of unlikes-is optimal when the inequality is re
versed.

Consider, as an example, the matrix of outputs between two men
and two women:

(4.10)

If Z22 - Z12 > Z21 - Zll because Am and A f are complements, then
Zll + Z22 > Z12 + Z21· A positive sorting between Am and A f would
maximize aggregate output, because increasing both Am and A f adds
more to output than do separate increases in Am and A f .

This theorem indicates that higher-quality men and women marry
each other rather than selecting lower-quality mates when these qual
ities are complements: a superior woman raises the productivity of a
superior man and vice versa. The mating of likes or unlikes is optimal
as traits are complements or substitutes, because superior persons
reinforce each other when traits are complements and offset each other
when traits are substitutes. This theorem also implies that the gain
from marriage to a woman of a given quality is greater for a superior
man when traits are complements, and is greater for an inferior man
when traits are substitutes. 8 I shall use this implication later to deter
mine who remains unmarried when the total number of men and
women of different qualities is equal.

The theorem can be used to analyze the optimal sorting ofparticular

8. The gain to M i from marrying F j rather than remaining single is

Gi = (Zij - Zis) - Zf,

where Zf is the given income of Fj, and Zis is the income of Mi if he remains
single. The term in parentheses increases (or decreases) with the quality of M i

when Am and A f are complements (or substitutes); see note 16.
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financial, biological, or other traits. For example, if men and women
differ only in given market wage rates-each man and each woman is
assumed to be identical in all other market and household traits
aggregate output is maximized by a perfect negative assortative mating
of these wage rates, which maximizes the gain from the division of
labor. Low-wage women should spend more time in household produc
tion than high-wage women because the time of low-wage women is
less valuable, and low-wage men should spend more time in household
production than high-wage men. By mating low-wage women with
high-wage men and low-wage men with high-wage women, men and
women with cheaper time are used more extensively in household pro
duction, and those with expensive time are used more extensively in
market production.9

All differences in the output of commodities that are not related to
differences in money incomes must be related to differences in non
market productivity-to differences in intelligence, education, health,
strength, fecundity, height, personality, religion, or other traits. Con
sider now optimal sortings when men and women differ only in non
market productivity. Since an increase in productivity increases output
by reducing the cost of production, the optimal sorting of most non
market traits tends to be positive because of the inverse or "harmonic"
relation between commodity output and its cost of production:

(4.11)

where S is money full income; 1T is the average cost of producing the
household commodity Z; W m and Wi are the given wage rates; p is the
price of goods; and Am and Ai are traits of men and women respec
tively.

Since changes in Am and Ai do not affect S because money income is
given, then

9. The proof of this proposition (Appendix; note B) assumes that all men
and women are in the labor force, and that an increase in the husband's wage
rate does not increase the hours worked by his working wife. The second as
sumption is consistent with the available evidence (see for example Cain,
1966), but the first is not, since some women never participate in the labor force
after they marry (Heckman, 1981). A perfect negative sorting might not
be the only optimal sorting when some married women do not participate (see
the discussion in Becker, 1973, pp. 827-829).
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a7T

where aA
i

= 7Tai < 0,

for i = m,j. (4.12)

Condition (4.12) necessarily holds if Am and A f have either independent
or reinforcing effects on average costs, for then 7Tam,a

f
:5 0; moreover,

(4.12) might hold even if they have offsetting effects. Therefore, posi
tive assortative mating is optimal not only when nonmarket traits have
reinforcing effects on costs, but a less obvious and more impressive
conclusion is that it is also optimal when the traits have independent ef
fects on costs and may be optimal even when they have offsetting ef
fects, because of the harmonic relation between output and cost of pro
duction.

This tendency toward complementarity between traits that affect
nonmarket productivity can be seen more transparently by considering
a couple of special cases. The cost function would be multiplicative
and separable if the elasticity of output with respect to either trait were
independent of goods and time:

(4.13)

Hence,

(4.14)

which must hold if bmf :5 0 and might hold even if bmf > O. This is the
same as condition (4.12) except that b does not depend on wage rates
or on the substitutability between the household time of husbands and
wives. Positive assortative mating is optimal even when the traits of
husbands and wives have independent effects on b (bmf = 0) because
output is harmonically related to b.

The separability assumption embodied in Eq. (4.13) is too strong;
most traits affect output partly by raising the efficiency of the time sup
plied to a household. A simple, if extreme, way to incorporate this rela
tion is to assume each trait affects output only by augmenting the effec
tive amount of household time. Appendix note C proves the plausible
result that positive assortative mating is still optimal as long as the elas
ticity of substitution between the household time of men and women is
not very high. Negative assortative mating is optimal for traits aug
menting kinds of time that are easily substitutable between men and
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women.10 Consequently, positive assortative mating is to be expected
when the effective amount of time is augmented; the time of men and
the time of women have generally not been close substitutes because of
women's investments in and other orientation toward child rearing and
men's investments in and other orientation toward market activities.
Note, however, that the substitutability between the time of men and
women increases as demand shifts away from the quantity of children
to the quality of children (Chapter 5).

Does our analysis justify the popular belief that more beautiful,
charming, and talented women tend to marry wealthier and more suc
cessful men? Note D of the appendix shows that it does: a positive
sorting of nonmarket traits with property income always, and with
earnings usually,t1 maximizes aggregate commodity output. Higher
values of nonmarket traits tend to have larger absolute effects on out
put when combined with higher money incomes, because from Eq.
(4.11) the optimal commodity output depends on the ratio of money
(full) income to costs.

The simple correlations between intelligence, education, age, race,
nonhuman wealth, religion, ethnic origin, height, place of origin, and
many other traits of spouses are positive and strong (see Winch, 1958,
chap. 1; Vandenberg, 1972). A small amount of evidence suggests that
simple correlations between some psychological traits, such as propen
sities toward dominance, nurturance, or hostility, may be negative
(Winch, 1958, chap. 5; Vandenberg, 1972). The correlation between
spouses by intelligence is especially interesting, since it is as high as
that between siblings (Alstrom, 1961). Apparently the marriage
market, aided by coeducational schools and other devices, is more effi
cient at sorting than is commonly believed.

The evidence of positive simple correlations for most traits, and of
negative correlations for some, is certainly consistent with my theory
of sorting. A more powerful test of the theory, however, requires evi
dence on partial correlations when other traits are held constant. Even

10. Perhaps, therefore, dominant and deferential persons tend to marry
(Winch, 1958, p. 215) because the dominant person's time can be used when
the household encounters situations calling for dominance, and the deferential
person's time can be used when deference is needed.

11. By "usually" I mean that a positive sorting with earnings always maxi
mizes aggregate output when an increase in the nonmarket trait does not re
duce the hours worked by the spouse, and that a positive sorting might maxi
mize output even when the hours are reduced. I return to this point in note D of
the appendix.
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when age and wage rates are held constant, the correlation between
years of schooling is high: + 0.53 for white families and virtually the
same (+ 0.56) for black families. 12 Moreover, persons who marry out of
their race, religion, age cohort, or education class have relatively high
probabilities of divorce, even when other traits are held constant (see
Becker et aI., 1977). This is additional evidence that a positive sorting
by education and by these other traits is optimal, because the analysis
in Chapter 10 implies that divorce is more likely when mates are mis
matched.

The evidence on divorce cited above also supports the somewhat
surprising implication of the theory derived earlier, that a negative
sorting by wage rates is optimal. Divorce is more likely when the wife's
wage rate is high relative to that of her husband (again several other
variables are held constant). The optimality of a negative sorting is also
implied by the larger fraction of women who are married in American
states that have higher wages of males and lower wages of females
(age, years of schooling, the sex ratio, the fraction Catholic, and other
variables are held constant-see Freiden, 1974; Preston and Richards,
1975; Santos, 1975) or by the larger fraction of households headed by
unmarried women in metropolitan areas where women have higher
earnings relative to men (Honig, 1974).13

Although the direct evidence on the correlation between the wage
rates of spouses is less comforting because it is significantly positive
even when age and education are held constant: + 0.32 for whites and
+ 0.24 for blacks (calculated from the 1967 Survey of Economic Oppor
tunity mentioned in note 12), this evidence is seriously biased in that
marriages are excluded if the wife did not participate in the labor force.
Since a woman is more likely to participate when her wage rate is high
relative to her husband's, a positive correlation between wage rates for
those marriages where both participate is consistent with a negative
correlation for all marriages. Indeed, estimates by H. Gregg Lewis (un
published) and by Smith (1979) indicate that a positive "observed"
correlation implies either a negative "actual" correlation (about - 0.25

12. A 20-percent random sample of the approximately 18,000 married
persons in the 1967 Survey of Economic Opportunity was analyzed. Families
were excluded if the husband or the wife was either older than 65 or unem
ployed, or if the wife was employed for less than 20 hours in the survey week.

13. However, the causation may run the other way, from marital status to
labor force participation to wage rates, because wage rates become higher
when women participate more continuously in the labor force.
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according to Lewis' estimate) or a much weaker actual correlation
(about +0.04, according to Smith) for all marriages, because a rela
tively small fraction of married women have participated. 14 Conse
quently, when the evidence on the wage rates of husbands and wives is
suitably interpreted, it also is not grossly inconsistent with a negative
sorting.

Sorting with Unequal Numbers of Men and Women

A person enters the marriage market if he expects his marital income to
exceed his single income. Therefore, the incomes imputed by the mar
riage market determine not only the sorting of persons marrying, but
also determine who remains single because they cannot do as well
by marrying. For example, men and women delay marriage until the
complementarity between the sexes and the differences in their com
parative advantages in producing children and other household com
modities become sufficiently important that they would be better off
married. The reason for the typical early marriages of women is that
their biology, experiences, and other investments in human capital have
been more specialized than those of men to the production of children
and other commodities requiring marriage or its equivalent (Chapters 2
and 3).

Some men are forced to remain single if the number of men, N m , ex
ceeds the number of women, Nf, and if polygamy is not permitted.
Those men remain single who cannot compete against other men for
the scarce women because they gain less from marriage than the other
men do. The equilibrium sorting of the men and women marrying must
still maximize aggregate commodity income, for all other sortings vio
late the equilibrium condition of Eq. (4.5).

If men and women differ in the traits Am and Ai respectively, positive

14. These adjusted correlations may also be misleading in view of the fact
that wages are determined partially by investments in human capital. Women
who spend less time in the labor force invest less in market-oriented human
capital and thereby reduce their earning power. On the other hand, the positive
correlation between the wage rates of husbands and wives who are both partic
ipating may really be measuring the predicted positive correlation between a
husband's wage rate (or his nonmarket productivity) and his wife's nonmarket
productivity. Many unobserved variables, like intelligence, raise both wage
rates and nonmarket productivity.



120 ] A Treatise on the Family
or negative sorting is optimal, as these traits are complements or sub
stitutes. The N m - Nt men with the lowest qualities remain single
when Am and At are complements, because lower-quality men then
tend to gain less from marriage and would be outbid for wives by
higher-quality men. I5 Similarly, the N m - Nt highest-quality men re
main single when Am and At are substitutes because they tend to be
outbid for wives by lower-quality men. This analysis generalizes the Ri
cardian theory of the extensive margin by permitting idle land (the an
alogue of single persons) to be productive.

Consequently, the lowest-quality members of the redundant sex re
main single when there is positive assortative mating of those mar
rying, and the highest-quality members remain single when there is
negative sorting. Since positive sorting is more likely, lower-quality
persons are more likely to remain single. For example, if Am refers to
the property income of men and At to the nonmarket productivity of
women, and if men are redundant, lower-income men remain single be
cause they gain less from marriage to these women than higher-income
men do.

Consider men of three different qualities: M k , Mj, M g (ordered from
highest to lowest), and women of three different qualities: Fk , Fj, Fg

(similarly ordered), when the traits of men and women are comple
ments. If M k and Fk , M j and Fj , and M g and Fg were to marry each other
in the equilibrium sorting, the following equilibrium conditions would
have to hold:

Zr + Z~ > Zjg, (4.15)

where Zr and Zr are the equilibrium incomes of M k and M j when mar
ried to Fk and F j respectively, and Z{ and Z~ are the equilibrium in-

15. To show that none of the N m - Nflowest-quality men could marry if Am
and Afwere complements, assume the contrary: that M i marries F j and that M k

remains single, A mk > Ami' If this sorting were optimal,

Zij + Zks > Zkj + Zis, or Zij - Zis > Zkj - Zks.

By the definition of complementarity,

Zij - Zig < Zkj - Zkg, when A mk > Ami and Afj > A fg •

It seems plausible that the same inequality would tend to hold if remaining
single is substituted for marrying the lower-quality women: if ZiS and Zks re
place Zig and Zkg respectively. If so, the first inequality above would contradict
the assumption of complementarity between Am and Af, and M i could not re
place M k in the optimal sorting if A mk > Ami' A similar argument shows that
none of the highest-quality men could marry if Am and Af were substitutes.
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comes of F j and Fg when married to M j and M g respectively. If M k and
F k were the only kinds of persons in the marriage market, an increase
in the number of M k would lower the income of married M k to his single
level, Zks, in order to induce the redundant men to remain single. When
these other kinds of persons are also in the marriage market, however,
ZV! could not be lowered to Zks without violating the first inequality16 in
(4.15). Some of the lower-quality F j would be induced to marry the re
dundant M k , and the new equilibrium income17 of M k would exceed
Zks. The redundant M k bump lower-quality M j , since the traits of men
and women are complements. Some M j become redundant when they
are bumped out of their marriages, their incomes fall, and some Fg are
induced to marry these redundant M j •

The bumping of lower-quality men out of their marriages through
competitive reductions in the incomes of higher-quality men continues
until the incomes of the lowest-quality men are reduced to their single
levels. Since these men no longer gain from marriage, some are willing
to remain single.

Thus an increase in the number of men of a particular quality tends
to lower the incomes of all men and raise those of all women because of
the competition in the marriage market between men and women of dif
ferent qualities. Moreover, if the optimal sorting were positive because
the traits of men and women were complements, some low-quality men

16. The left-hand side of the first inequality in (4.15) is maximized (givenZr)
when Zf = Zjs, or when Zf = Zjj - Zjs' If also Zr = Zks, that first inequality
would become

Zr + Zf = Zks + Zjj - Zjs > Zkj,

which can be written as

Zks - ZjS > Zkj - Zjj.

If positive assortative mating were optimal, the traits of men and women would
be complements, and this last inequality could not be satisfied if M j were of
lower quality than M k . Hence Zr > Zks. Similarly, if negative assortative
mating were optimal, these traits would be substitutes, and the inequality
could not be satisfied if M j were of higher quality than M k •

17. If some M k marry F k and some marry Fj, the income of an M k must be
the same whether he marries an Fk or an F j :

Zr + Zfc = Zkk, Zr + Zf = Zkj.

The incomes of M k , F k , and F j are not uniquely determined by these two equa
tions (see the more extensive discussion in Becker, 1973), but the premium to
Fk must equal her marginal productivity:

Z{ - Zf = Zkk - Zkj.
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would be bumped out of the man4 iage market and other men would be
bumped into "inferior" marriages-that is, into marriages with
lower-quality women.

This analysis shows that the equilibrium income and mate assigned
to any person by the optimal sorting depend not only on his traits but
also on the traits of everyone else in the marriage market (that is, they
depend on the relative as well as the absolute level of traits). For ex
ample, an increase in the number of male college graduates would re
duce the incomes of male high-school graduates and the education of
mates assigned to them. On the other hand, even a significant increase
in the education of any particular man might have little effect on the
mate assigned to him if the education of all other men also significantly
increased. To take an actual example, this analysis explains why
higher-income men in the United States have married at younger ages
and have had more stable marriages than lower-income men, yet siz
able secular increases in average incomes have not had such strong ef
fects on the average age at marriage or on the average stability of mar
riages (see Keeley, 1974; Becker et aI., 1977, p. 1173).

Differences in Preferences, Love,
and the Optimal Sorting

When there is a single homogeneous household commodity, as I have
assumed so far in this chapter, each person could be said to have the
same utility "function," defined most simply by the quantity of that
commodity. However, the utility functions or preferences of different
persons could differ vastly when there are many separate commodities.
Would the preferences of men and women in the marriage market then
be an additional, perhaps even a crucial, variable determining the equi
librium sorting-along with income, education, race, and other
traits-or would preferences have no effect on the equilibrium sorting,
no matter how much they differed?

The answer depends entirely on the cost of production in different
households. If each commodity were produced at a constant relative
cost that was the same in all households, the total output produced by a
marriage of M i and Fj could be measured unambiguously by

(4.16)

where Zij is their total output measured in units of the commodity lZ,
kZij is their output of the kth commodity, kV is the cost of producing a
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unit of kZ relative to the cost of producing a unit of 1Z, and this relative
cost is assumed to be the same for all households. Since the output of
each commodity is consumed by the mates, then

n

Zij = L kV (kZr + kZ {)
k=1

= L kV kZr + L kV kZf

= Zr + Zf, (4.17)

where kZr and kZf are the quantities of the kth commodity consumed
by M i and Fj respectively.

Since Eq. (4.16) can be used to convert any given total output into
the commodity mix best suited to particular preferences, each person
would maximize utility-that is, consume more of each commod
ity-by choosing the mate who helped maximize his aggregate in
come, regardless of his preferences or those of different possible
mates .18 In particular, M i and F j would marry each other if their total
output exceeded their combined aggregate incomes from marrying
other persons or from remaining single, no matter how radically their
preferences differed. 19

On the other hand, preferences could well affect ·the equilibrium
sorting if costs were not the same in all households. In particular,
persons with similar preferences have an incentive to marry each other
if costs are lower when the consumption patterns of mates are more
similar, as they would be when some commodities are jointly con
sumed, when production of commodities is more efficient at a larger
scale, or when specialized consumption capital lowers the costs of par
ticular commodities. 20 Conversely, persons with different preferences
have an incentive to marry each other if there are decreasing returns to
scale. Therefore, preferences are more likely to be positively than neg-

18. Robert Michael has reminded me of the nursery rhyme:

Jack Sprat could eat no fat,
His wife could eat no lean;
And so, betwixt them both, you see,
They licked the platter clean.

19. For example, if M i only wanted to consume 2Z and F j only wanted to
consume 1Z,

20. The gain from investments in the consumption capital of a particular
commodity is greater when more of that commodity is consumed (Chapter 2).
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atively sorted-as are most ,other traits-because both joint consump
tion and specialized consumption capital encourage the matching of
persons with similar preferences.

Many readers may be wondering whether romantic attachments
have any place in my analysis, or is "love" too emotional or irrational
to be analyzed by the economic approach? Although marriage for love
has been much less important in other societies than in contemporary
Western societies, love marriages do not have to be ignored; aspects of
such marriages can be analyzed by the economic approach. Marriage
for love ~s discussed more extensively in Chapters 8 and 11; here I
show only that the effect of love on the equilibrium sorting is analyti
cally a special case of the effect of differences in preferences.

It can be said that M i loves F j if her welfare enters his utility func
tion, and perhaps also if M i values emotional and physical contact with
Fj • Clearly, M i can benefit from a match with Fj , because he could then
have a more favorable effect on her welfare-and thereby on his own
utility-and because the commodities measuring "contact" with F j

can be produced more cheaply when they are matched than when M i

has to seek an "illicit" relationship with F j • Even if F j were "selfish"
and did not return M/s love, she would benefit from a match with
someone who loves her, because he would transfer resources to her to
increase his own utility. Moreover, a marriage involving love is more
efficient than other marriages, even when one of the mates is selfish,
and increased efficiency benefits the selfish mate also. These results
and other aspects of altruism and love are discussed in Chapter 8,
where it is shown that marriages involving love are likely to be part of
the equilibrium sorting because in market terms they are more produc
tive than other marriages.

Assortative Mating with Polygamy

The model of household production developed in Chapter 3 assumes
that the output of the ith male married to the jth female is

Zij = n(ai ,,Bj)Z[p(ai)xm , t(,Bj)Xf] , (4.18)

with an/aa > 0, an/a,B > 0, dp/da > 0, and dt/d,B > 0, where the ef
fective resources of men and women with efficiencies ai and ,Bj are
p(ai)xm and t(f3j)Xf respectively. The basic theorem in this chapter
states that superior men are mated with superior ·women and inferior
men with inferior women if
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Sufficient conditions for this inequality are that a2njaOl.af3 > 0 and
a2ZjaxmaXf> O.

A given quantity of spouse resources can be obtained by marrying
either one superior person-that is, a person 'Nith relatively large eor
p-or several inferior persons. Hence less assortative mating would be
expected with polygamy than with monogamy, because polygamy can
match the total resources of a superior man or woman by substituting
several inferior for one superior mate. One small piece of evidence in
dicating that positive sorting is weaker with polygyny is that the simple
correlation coefficient between the education of husbands and wives is
only +0.37 for the polygynous men of Maiduguri, whereas it is more
than 0.5 in the United States (Grossbard, 1978, p. 30).

The effect of polygamy on the degree of assortative mating is more
complicated when an improvement in efficiency mainly raises the out
put from given inputs of male and female resources (given by the func
tion n). To begin an analysis of this case, assume that all men and all
women have the same resources (p = e = 1), and that only men can
have several mates. More efficient men probably tend to marry more
efficient women even if efficient men are polygynous, because
a2njaaaf3 > 0 implies that the effect on output of a more efficient wife
is greater when her husband is also more efficient.

Although positive assortative mating is a substitute for explicit po
lygyny, superior men still are more likely to be polygynous. They
would be inclined to marry several women who might differ in qual
ity.21 The most inferior men cannot attract wives when superior men

21. The marginal product of !3cwomen with armen is reduced when !32
women marry acmen, in that fewer resources remain to spend on !3cwives. An
acman with Wll !3rwives and W12 !32-wives maximizes

Zl,Wl,lC2 = wlln(at,!31)Z (xin , XI) + w12n(at,!32)Z (.x;. ,XI) ,
Wll W12

subject to xin + x~ = Xm • The equilibrium condition is

aZl,Wl,W2 az az

a
1 = n(al,!31) -a1 = n(at,!32) -a2 •

Xm Xm Xm

Therefore the marginal product of Xm is the same with !32-wives as with !3c
wives.
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attract several in marriage markets with the same number of men and
women. Since all women tend to marry, the average woman would
marry a man "above" her in ability and skill if men and women in the
marriage market are of equal average ability and skill. Of course, the
average woman would marry above her even with monogamy, and
even when all men and women marry, if the average man has invested
more than the average woman has (see Table 3.1). Therefore, our anal
ysis readily explains why women have typically married "up" and men
have typically married "down" in both monogamous and polygamous
societies.22

Inflexible Prices, Dowries, and Bride Prices

The analysis of equilibrium sorting developed in this chapter has as
sumed that all divisions of outputs between mates are feasible. The
equilibrium division in any marriage, possibly not unique, is deter
mined from conditions (4.5) and (4.6) and results from efforts by all
participants in the marriage market to maximize their own commodity
income. An important property of these equilibrium conditions is that
each person prefers to be matched with the mate assigned by the equi
librium sorting than with any other person, for the reason that he would
receive a lower income with anyone else. Moreover, the equilibrium
sorting, and hence these preferences for mates, are not fixed but de
pend on the number of persons with particular traits and other vari
ables.

If the division of output in any marriage were determined not in the
marriage market but in other ways, and if a person would receive the
same fraction of the output of all possible matches, then

(4.20)

where ei + dj f- 1 if joint consumption or monitoring costs are signifi
cant, and ei and ej or dj and dk may not be equal because the shares of
different men or women may differ. Appendix note E shows that a per-

22. For example, Hindu women were not permitted to marry mates of lower
status, whereas Hindu men could (Mandelbaum, 1970); also, Islamic women
are not supposed to marry mates of lower status (the doctrine of kafa' a), while
Islamic men can (Coulson, 1964, pp. 49, 94).
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fect positive assortative mating would maximize aggregate output and
would be an equilibrium sorting because persons not assigned to each
other would be made worse off if they married. This chapter has shown
that a perfect positive assortative mating also tends to be the equilib
rium sorting and to maximize output when the division of each output
is determined by market equilibrium. Therefore, permitting the mar
riage market to determine the division of output and imposing that divi
sion by Eq. (4.20) frequently give the same sorting.

My approach to the marriage market contrasts sharply with other
formal models of marital sorting (see Gale and Shapley, 1962; Stoffaes,
1974). These models, like the model given by Eq. (4.20), assume that
each person has a given ranking of potential mates that determines
rather than is determined by the equilibrium sorting. Unlike the rankings
implied by (4.20), however, in these models different persons may not
rank potential mates in the same way-for example, M i may prefer Fj,
who prefers M k , who prefers Fi • Ifrankings were not the same, an "op
timal" sorting could on~y try to minimize the overall conflict between
feasible and preferred matches. 23

These models can be said to assume implicitly, while the model
given by (4.20) assumes explicitly, that the division of output in any
marriage is not determined by the marriage market and is completely
rigid. An individual usually would not prefer the mate assigned him by
the optimal sorting, because marital prices are not permitted to elimi
nate the inconsistencies among the preferred choices of different
persons. If the division of marital output were determined by the mar
riage market, the ranking of potential mates would not be given; it
would depend on how the outputs produced with different mates were
divided. That is to say, if marital prices were flexible, the problem for
mulated and solved by these models would be irrelevant to actual mari
tal sortings.24

The division of marital output may seem to be inflexible, however, in

23. Gale and Shapley (1962) require optimal assignments to be .. stable" ;
that is, persons not assigned to each other could not be made better off by mar
rying each other, a requirement that is closely related to condition (4.5).

24. It might be relevant, however, to markets that do not use prices to deter
mine assignments. For example, Gale and Shapley (1962) also discuss the as
signment of applicants to different universities, and Chapter 9 considers the
mating of nonhuman species where each entity maximizes the survival of its
genes.
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that commodities like housing space, children, conversation, and love
are jointly consumed (they are "family commodities"). Consumption
by one person does not reduce by an equal amount the quantity avail
able to other household members. Moreover, some mates may be able
to obtain more than their equilibrium share of output by shirking their
duties as a result of the division of labor between mates and the cost of
monitoring behavior (Chapters 2 and 8). In addition, men have some
times been given legal control over the assignment of shares (see
Weitzman, 1974, pp. 1182 ff.).

Consider the marriage market represented in Figure 3.1, which con
tains homogeneous women and homogeneous men. If the number of
men exceeds the number of women, N!m > Nj, the equilibrium income
of men and women would equal z*m = Zms and Z*f = Zmf - Zms
respectively. Suppose, however, that the division of output is inflex
ible for the reasons just given, and, in particular, that the marital in
come of women cannot exceed Z/ < Z*f; hence the marital income of
men would equal zm = Zmf - ZI > z*m. Since all the available men
want to marry at that income, the scarce women must be distributed
among the more numerous men. The distribution of wives among men
is not likely to be purely random, for men would try to raise their
chances of getting married. They could try to guarantee prospective
wives more than ZI, but such guarantees might not be easily enforced.

One alternative would be to give a capital or lump-sum transfer to a
woman as an inducement to marriage. Since men offering larger
transfers would obtain wives more easily, competition among men for
the scarce women would bid up the transfers until all men again were
indifferent between marriage and remaining single. They would be
indifferent when the transfer equaled the present value of the dif
ference between Z*f and ZI, the difference between the equilibrium and
the actual income of married women. The same reasoning shows that
transfers would be from women to men if married men received less
than their equilibrium incomes. Transfers to women are called "bride
prices," and those to men are called "dowries."

The analysis would be basically the same if payments went to
parents (not to the children marrying) because parents "owned" their
children and transferred them to other families through marriage
(Cheung, 1972). The capital value of children transferred to other fami
lies would still equal the present value of the difference between their
equilibrium marital income and their actual income. Bride prices then
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not only compensate parents for the transfer of their "property,"
but also induce them to invest optimally in daughters if girls with
appropriate accumulations of human capital command sufficiently high
prices.

The difference between actual and equilibrium income of wives is
probably greater when their equilibrium income is a larger share of
marital output (a larger share may not be as readily appropriated by
wives). Therefore, the frequency and magnitude of bride prices should
be greater when the equilibrium share of wives is greater, as in the fol
lowing situations: in societies with a larger supply of men relative to
women; for never married as opposed to divorced wome,n;25 in so
cieties with a higher incidence of polygyny; and in patrilineal societies
(Schneider, 1969) because husbands have more control over the divi
sion of marital output, especially over children, in such societies.

This analysis also implies that bride prices would have to be re
turned, at least in part, when a wife divorces without cause or when a
husband divorces with cause-say, because his wife is unfaithful or
barren (see the evidence in Goode, 1963, pp. 155 ff.). A husband di
vorcing without cause, however, would forfeit most of the bride price,
especially if he had been married for a number of years. 26

Consequently, even when the actual division of marital output di
verges greatly from the equilibrium division, bride prices and dowries
raise or lower marital incomes to the levels mandated by the equilib
rium sorting. My assumption that marital incomes are flexible appears
highly reasonable, therefore, when the purpose of bride prices and
other capital transfers contingent on marriage is understood. Models
that assume a rigid division of income greatly underestimate human
ingenuity and experience in making the terms of marriage flexible and
responsive to market conditions.

25. Divorced women would command lower prices because they tend to be
older than single women, and because they may have been divorced as a result
of their deficiencies as wives, including sterility (see Chapter 10). The evidence
in Goldschmidt (1973) and in Papps (1980) indicates that bride prices in Uganda
and Palestine have been lower for divorced women.

26. Goode has shown that Moslem men usually forfeit most of the bride
price when they divorce without cause. In this way bride prices and other capi
tal transfers insure divorced women against losses on their specialized invest
ments in children; see the further discussion of divorce and divorce settlements
in Chapter 10.
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Mathematical Appendix

(A.I)

A. Optimal Sorting27

Given a function!(x,y), I first show that if i)2!/axay < 0,

a[!(X2,Y) - !(Xl,Y)] _ aQ(X2,XbY) < 0 ~ <
= a lor Xl X2·

ay Y

SinceaQ/ay = (a!/aY)(X2,Y) - (a!/ay)(xl,y),thenaQ/ay = Oforx2 = Xl.

By assumption (a/aX2)(aQ/ay) = (a2!/aXaY)(X2'Y) < O. Since aQ/ay = 0
for X2 = Xl and aQ/ay decreases in X2, aQ/ay < 0 for X2 > Xl ; hence
inequality (A. I) is proved. It follows immediately that if Y2 > Yl ,

(A.2)

A similar proof shows that if a2!/axay > 0,

(A.3)

Theorem Let!(x,y) satisfy

Suppose Xl < X2 < . . . < Xn and Yl < Y2 < . . . < Yn. Then

n n

L!(Xj;Yi) < L!(Xi,Yi)
j=l i=l

for all permutations (iI, i2, . . . , in) I- (I, 2, . . . , n).

(A.4)

Proof· Assume the contrary- namely, that the maximizing sum is for a
permutation ib . . . , in not satisfying i l < i2 < . . . < in. Then there
is (at least) one jo with the property ijo > ijo +1. Therefore, by (A.3),

!(Xjo,Yii) + !(Xjo+l, Yiio+l) < !(Xjo,Yijo+l) + !(Xjo+l ,Yii), (A.5)

since Yi
J
" +1 < Yij· But this contradicts the optimality of ib • • • , in,
° 0

and the theorem is proved.
A similar proof shows that if a2!/axay < 0, then

27. lowe the proofs in this section to William Brock. Since they were devel
oped, simpler proofs in which the quality of men and women varies continu
ously have been given by Sattinger (1975).
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n n

L !(XhYij) < L !(Xi,Yn+l-i)
j=l i=l

for all permutations (il , i2 , ••• ,in) f (n, n - 1, ... , 1).

[ 13 1

(A.6)

B. Sorting by Wage Rates
By differentiation of Z = SITT(wm,wf,p), where S is money full income,
TT the average cost of producing a unit of Z, Wm and Wf are wage rates,
and p the price of goods, we get

az as
- = Zi = - TT- l - STT-2TTi
aWi aWi

= TTT- l - STT-21Th

for i = m or!, (A.7)

where T = asI aWi is the total time allocated between the market and
nonmarket sectors. Since a basic result of duality theory is that

(A.8)

where ti equals the time spent in the nonmarket sector by the ith
person, then

where Ii = T - ti is the time spent at work.
Positive or negative sorting by wage rates is optimal as

a2z
a a

= Zmf == Zfm ~ O.
Wm Wf

Differentiate Zf with respect to W m to get

Zfm = -TT-2TTmlf + TT-lalflawm.

(A.9)

(A.10)

(A. 11)

The first term on the right is clearly negative, if If > 0; hence Z/m will
also be negative if alflaWm :5 0, that is, if tmand tf are not gross comple
ments as these terms are usually defined. The evidence does support
the assumption that alflaWm :5 0, since the hours worked by married
women tend to decline, not rise, when their husband's wage rate in
creases. Moreover, a negative sorting between Wmand Wf would maxi
mize commodity output even when the time of men and women were
gross complements if the complementarity were not sufficiently large
to dominate the first term in (A.11).
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c. Own-Time-Augmenting Effects
Own-time augmenting means that the household production function
can be written as Z = f(x,tl,t:n), where tl = gf(Af)tf and t:n = gm(Am)tm
are the household time inputs of women and men in "efficiency" units,
and

(A.12)

because an increase in each trait raises the number of efficiency units.
The optimal Z can be written as Z = S/7T(p,w:n,wi), where w:n =

wm/ gm and WI = Wf/gf are the wage rates in efficiency units. Therefore

, -1 aW:n
- tm7T aA

m
> 0,

az
aAm

since aw:n/aAm < 0. Hence

a
2
Z _ aw:n -1 [a t:n (aWl" -1)]

aAmaAf - - aAm 7T aAf + aAf tmtfS .

(A.13)

(A.14)

(A. IS)

The term outside the brackets and the second term in them are positive.
The first term inside the brackets might well be negative; but H. Gregg
Lewis has shown in an unpublished memorandum that a2Z/aAmaAf is
necessarily positive and that the second term would dominate the first
if the elasticity of substitution between the time of men and women
were less than 2.

D. Sorting by Income and Nonmarket Productivity
If men differed only in their nonhuman capital, K m , and women only in
a nonmarket trait, Af , and if all men and women participated in the
labor force, aZ/aKm = r7T- 1 > 0, and

a2z
aKmaA

f
= - r7T- 27Taf > ° since 7Taf < 0,

where r is the rate of return. If men differed only in their wage rate, W m ,

az/aWm = 7T- 1
/m > 0, and

(A.16)

The first term on the right is positive, and the second would be also if
alm/ aAf ~ 0, that is, if an increase in Af does not reduce the time men
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spend in the market sector. Even if it does, the cross-derivative is still
positive if the first term dominates. In particular, Eq. (A. 16) is neces
sarily positive if the elasticity of output with respect to Af is indepen
dent of the input of goods and time. For then 7T = b(Af)t/J(p,wm,Wf) ,
and 1m = (a7T/aWm)Z = (at/J/awm)st/J-l. Hence alm/aAf = O.

E. Rigid Distribution of Outputs
Given Eq. (4.20), the matrix showing the incomes of men and women
for all marital combinations would be

F l ••••••• F j ••

If

(A. I?)

Zl == Zst > Zij, for all i I- s and for all j I- t, (A.18)

were the maximum output in any marriage, and if each person tried to
maximize his or her commodity income, M s would marry F t because
they could not do as well in any other marriage. 28 Exclude M s and Ft

from consideration, and if

Z2 = Zuv > Zij, for all i I- u or s and for all j I- v or t, (A.19)

were the maximum output in all other marriages, M u would marry Fv .

The process can be continued through Z3' ... ,ZN until all the men

28. Clearly, by condition (A.I8), esZst > esZsh all) I- t, and dtZst > dtZit , all
i I- s.
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and women are sorted. This sorting combines the various maxima, and
it need not be the same as the sorting that maximizes aggregate output.
In the example provided by matrix (4.7), combining the maxima sorts
M 2 with Fl and M l with F2 , whereas maximizing aggregate output sorts
M l with Fl and M 2 with F2 • Yet these sortings are the same in perhaps
the most important instances, which means that the sum of the maxima
equals the maximum of the sums in those instances.

If men and women were numbered from lowest to highest values of
their traits, and if an increase in each trait always increased output,
then Zl is obviously the output of M N with FN , Z2 is that of M N - l with
FN-l , and ZN that of M l with Fl' Consequently, combining the various
maxima implies perfect positive assortative mating when traits have
monotonic effects on output.



CHAPTER 5

The Demand
for Children

Chapters 2 to 4 have argued that the main purpose of marriage and fam
ilies is the production and rearing of own children, but they have not
considered explicitly the demand for children. This chapter uses the
price of children and real income to explain, among other things, why
rural fertility has traditionally exceeded urban fertility, why a rise in
the wage rate of working women reduces their fertility, why various
government programs (such as aid to mothers with dependent children)
have significantly affected the demand for children, and why families
with higher incomes have had more children, except during the past
150 years in Western and developing countries.

The analysis is then extended to consider the interaction between
quantity and quality of children, probably the major contribution of the
economic analysis of fertility. This interaction explains why the quan
tity of children often changes rapidly over time even though there are
no close substitutes for children and the income elasticity of quantity is
not large. The interaction between quantity and quality also explains
why education per child tends to be lower in families having more chil
dren, why rural fertility has approached and may even be less than
urban fertility in advanced countries, and why blacks in the United
States have had relatively many children and invested relatively little
in each child.

135
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Price and Income Effects

The most famous and influential theory of population change is that of
Malthus, who assumed that populations grow at a rapid rate unless
checked by limited supplies of food and other "subsistence" goods.
When incomes fall because the growth in population exceeds the
growth in subsistence goods, marriages are delayed, the frequency of
coition within marriage is reduced, and fewer children survive to
adulthood. The first two factors are "moral restraints" and the last
produces "misery" (Malthus, 1933, bk. I, chap. II). Moral restraint
would be the main check on excessive population growth if the demand
for births had a high income elasticity, whereas misery would be the
main check if the number of births were insensitive to income.

Darwin stated! that the Malthusian theory greatly influenced his own
theory of evolution by natural selection, which brilliantly extends
Malthus in the following way. The children of fertile parents will con
stitute a larger fraction of their ,own generation than their parents do of
the earlier generation. The grandchildren and subsequent descendants
of fertile parents will constitute a still larger fraction of their own gener
ations iffertility is strongly" inherited" from parents, because the chil
dren of fertile parents would then also be fertile. It follows from
Darwin's argument-that is, from natural selection-that populations
tend to become dominated by the highly fertile.

Although the Darwinian theory is highly relevant to nonhuman popu
lations, it appears less applicable to human populations. Most families
have controlled their fertility and have had fewer children than their
capacities permit. For example, seventeenth-century Italian village
women marrying at age twenty-five averaged only six children,
whereas their biological capacity probably exceeded eight children
(Livi-Bacci, 1977, table 1.2). Even the Malthusian theory of a highly

1. Darwin (1958, pp. 42-43) wrote:

In October 1838, that is, fifteen months after I had begun my systematic
enquiry, I happened to read for amusement Malthus on Population, and
being well prepared to appreciate the struggle for existence which every
where goes on from long-continued observation of the habits of animals
and plants, it at once struck me that under these circumstances fa
vourable variations would tend to be preserved and unfavourable ones to
be destroyed. The result of this would be the formation of new species.
Here, then, I had at last got a theory by which to work.

Alfred R. Wallace (1905, p. 361), codiscoverer of the theory of natural selec
tion, also stated that he was influenced by Malthus.
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elastic demand for children is unable to explain the large decline in
Western countries during the last hundred years in the average number
of children per family as family incomes rose dramatically.

However, any discrepancy between these and related facts and the
Malthusian or Darwinian theories is not so apparent if the number of
children is distinguished from parental expenditures on each child. A
reduction in the number of children born to a couple can increase the
representation of their children in the next generation if this enables th~

couple to invest sufficiently more in the education, training, and
"attractiveness" of each child to increase markedly their probability of
survival to reproductive ages and the reproduction of each survivor.
Therefore, these theories can be combined and generalized by assum
ing that each family maximizes a utility function of the quantity of chil
dren, n; the expenditure on each child, called the quality of children, q;

and the quantities of other commodities:

U = U(n, q, Zb ... ,Zm). (5.1)

The Malthusian theory ignores quality and assumes that the demand
for births (or number of children) is highly responsive to changes in in
come (hence, the demand for other commodities may be negatively re
lated to income). The Darwinian theory, on the other hand, ignores
these other commodities and assumes that quantity and quality are
chosen to maximize the number of descendants in subsequent genera
tions. The analysis developed in this and the next two chapters com
bines aspects of both these theories into a more general one. To be
sure, the Darwinian theory is highly relevant to nonhuman species and,
modified to include cultural selection, may also be relevant to some
primitive human societies (see the argument in Blurton Jones and
Sibly, 1978), while the Malthusian theory can explain changes in
human populations during much of recorded history. However, the
analysis developed here is far more suited to explaining fertility
changes in Western countries during the last few centuries and in
developing countries during this century.

The various other commodities will be combined into a single ag
gregate commodity, Z, because there are no good substitutes for chil
dren. Although the interaction between quantity and quality is a major
theme of this chapter, the demand for children is first discussed by ig
noring their quality. The utility function in Eq. (5.1) then becomes

U = U(n,Z). (5.2)
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To simplify the analysis without a great loss in relevance, the utility
functions in Eqs. (5.1) and (5.2) and the discussion throughout this
chapter ignore life-cycle changes in the ages of children and in the
timing and spacing of births.

Children are usually not purchased but are self-produced by each
family, using mark~t goods and services and the own time of parents,
especially of mothers. Since the cost of own time and household pro
duction functions differs among families, the total cost of producing
and rearing children also differs. If this cost is denoted by Pn and the
cost of Z by 7Tz , the budget constraint of a family equals

Pnn + 7TzZ = I, (5.3)

(5.4)

where I is full income. Given Pn, 7Tz , and I, the optimal quantities of n
and Z are determined by the budget constraint and the usual marginal
utility condition:

au/au _ MUn _ Pn
a;; az - MUz - 7Tz '

The demand for children would depend on the relative price of chil
dren and full income. An increase in the relative price of children, in Pn
relative to 7Tz , reduces the demand for children and increases the de
mand for other commodities (if real income is held constant). The rela
tive price of children is affected by many variables, some unique to
children, and several of the more important are now considered.

The evidence over hundreds of years indicates that farm families
have been larger than urban families. For example, the average house
hold in the city of Florence was about 20 percent smaller in 1427 than
the average household in the surrounding countryside (Herlihy, 1977,
table 2); the number of live births per 1,000 women aged 15 -49 was
about 45 percent higher in small than in large Italian comuni in 1901
(Livi-Bacci, 1977, table 3.8); and in 1800 the reproduction rate in rural
areas of the United States was about one and one-half times that in
urban areas (Jaffe, 1940, p. 410). Part of the explanation is that food
and housing, important inputs in the rearing of children, have been
cheaper on farms.

The net cost of children is reduced if they contribute to family in
come by performing household chores, working in the family business,
or working in the marketplace. Then an increase in the "earning" po
tential of children would increase the demand for children. Indeed, I
believe that farm families have had more children mainly because chil-
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dren have been considerably more productive on farms than in cities.
For example, children in rural India and Brazil begin to contribute to
farm work by age five or six and are sizable contributors by age
twelve.2

The contribution of farm children has declined as agriculture has be
come more mechanized and complex in the course of economic devel
opment. Both of these elements have encouraged farm families to ex
tend their children's schooling.3 Since rural schools are too small to be
efficient, and since the cost in time and transportation of attending
school is greater to farm children (Kenny, 1977, p. 32), the cost advan
tage of raising children on farms has narrowed, and possibly has been
reversed, as farm children have increased the time they spend in
school. Not surprisingly, therefore, urban-rural fertility differentials
have narrowed greatly in developed countries during this century and
rural fertility is now slightly less than urban fertility in some countries.
(See the evidence for the United States, Italy, Japan, and Taiwan
respectively in Gardner, 1973; Livi-Bacci, 1977; Hashimoto, 1974; and
Schultz, 1973.)

Programs providing aid to mothers with dependent children have re
duced the cost of children; aid increases as the number of children in
creases, and the decline in the labor force participation of mothers in
duced by these programs (Honig, 1974) reduces the opportunity cost of
time spent on children. Since mothers without mates have more readily
qualified for aid, the growth of these programs in recent years has con
tributed heavily to the sharp growth in the ratio of illegitimate to legiti
mate birth rates since the 1960s. The illegitimate birth rate has re
mained constant4 (while the legitimate rate has fallen substantially),

2. See Makhija (1978); Singh et al. (1978). Adam Smith said about colonial
America, "Labour is there so well rewarded that a numerous family of chil
dren, instead of being a burthen is a source of opulence and prosperity to the
parents. The labour of each child, before it can leave their house, is computed
to be worth a hundred pounds clear gain to them" (1937, pp. 70-71). For a re
cent study of the contribution of farm children in the United States, see Ro
senzweig (1977).

3. The substitution between schooling and farm work in rural India and in
Brazil is analyzed by Makhija (1978) and Singh et al. (1978). Compulsory
schooling laws may also have contributed to the increased school enrollments
of farm children (but see Landes and Solmon, 1972).

4. For example, in California in 1966 and 1974 the illegitimate birth rate per
1,000 unmarried women aged 15-44 was 18 and 19 respectively for white
women, and 69 and 66 for black women (Berkov and Sklar, 1976).



140 ] A Treatise on the Family
even though abortions have become more accessible and birth control
techniques have improved.

The relative cost of children is significantly affected by changes in
the value of the time of married women, because the cost of the
mother's time is a major part of the total cost of producing and rearing
children (it contributes about two-thirds of the total cost in the United
States; see Espenshade, 1977). Indeed, I believe that the growth in the
earning power of women during the last hundred years in developed
countries is a major cause of both the large increase in labor force par
ticipation of married women and the large decline in fertility. Since
fathers have spent relatively little time un children, the growth in their
earning power has not significantly affected the cost of children and in
fact would have reduced the relative cost if children used relatively less
time of fathers than other commodities used.

'Household surveys provide direct evidence on the relation between
the demand for children and the value of time of husbands and wives.
The number of children is strongly negatively related to the wage rate
or other measures of the value of time of wives, and is more often posi
tively rather than negatively related to the wage rate or earnings of hus
bands (see, for example, Mincer, 1963; De Tray, 1973; Willis, 1973;
and Ben-Porath, 1973). Part of the causation, however, is from children
to wage rates, because women invest less in market skills and more in
household skills and men do the reverse when families have more chil
dren. However, there does appear to be significant causation from the
value of time of wives to their demand for children (Lazear, 1972).

Apparently households have preferred their own children to those
available from others, for practically all households choose to have
their own. The explanation may be that humans and other species are
biologically selected to propagate their own genes (Wilson, 1975).
However, Chapter 2 develops several reasons why persons prefer their
own children even when cultural as well as genetic factors influence the
demand for children. One reason is that own children can reduce the
uncertainty of parents, who have more information about the genetic
constitutions and early environmental experiences of their own chil
dren than of those obtainable from others.

On the other hand, parents have less prior information about the sex,
color, physical condition, and other noticeable characteristics of chil
dren they self-produce than of those that could be seen in a "child
market." Yet the scope of such a market would be limited because
parents would be more likely to put their inferior rather than their supe-



The Demand for Children [ 141

rior children up for sale or adoption if buyers were not readily able to
determine quality. (See Akerlof, 1970, for a discussion of the market
for "lemons.")

Reliance on own children implies that some families might not be
able to satisfy their demand for children because they are wholly or
partially sterile, and that other families would exceed their demands
because they are too fertile. In this statement, "demand" means the
number of children desired when there are no obstacles to the produc
tion or prevention of children. Husbands with sterile wives have ter
minated their marriages or have married additional wives in societies
permitting polygyny, and some women have had more children than
they desired or had them at inopportune times.

But have major changes in average fertility been caused by changes
in sterility and in knowledge of birth control methods? Although I once
gave an affirmative answer (Becker, 1960), I now believe that the major
changes have been caused primarily by other changes in the demand
for children. The various forces discussed in this chapter appear suffi
cient to explain major declines in fertility, and simple and sufficiently
effective birth control methods have been available to produce these
declines.

To demonstrate the effectiveness of simple methods, consider the
basic relation between the average number of live births (n), the period
of vulnerability or ~~exposure" to births (E), the average time required
to produce a conception resulting in a live birth (C), and the average
period of sterility during and after the production of a live birth (S):

n = E/(C + S), (5.5)

where C + S is the average duration between live births. Since C is a
~~waiting time" to conception, it depends on the probability of concep
tion during any coition (p) and the frequency of coition (f):5

C == l/(fp). (5.6)

Women marrying at age twenty and not using any birth control
methods average about eleven live births (see the evidence for the Hut
terites in Eaton and Mayer, 1953, p. 233). Since they would be fertile
until an average age of about forty-four, or for 288 months, the average
interval between live births is 26 months. The number of births could

5. See Becker (1956) for an early derivation of this formula; an extensive dis
cussion may be found in Sheps and Menken (1973).
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be reduced by almost 25 percent without mechanical methods of birth
control simply by delaying marriage (and coition) for 3 years, reducing
the frequency of coition during marriage by 10 percent, and extending
breast feeding for 3 months. Moreover, the number could be reduced
much further by coitus interruptus, a birth control method known even
in many primitive societies. 6

Perhaps Malthus considered changes in age at marriage to be a major
method of birth control because it is much more effective than equal
percentage changes in the frequency of coition during marriage when
birth rates are as high as they were in the eighteenth century. For ex
ample, if women married at age twenty and produced eleven births, a
10-percent increase in age at marriage, which is about a 9-percent de
crease in exposure to births, would reduce the number of births by al
most three times as much as a 10-percent decrease in coital frequency.
On the other hand, if women marrying at age twenty produced only
two births because of effective birth control methods, a decrease in
coital frequency would have almost as large an effect as an equal per
centage increase in age at marriage. 7

Prior to the nineteenth century, even in advanced countries no more
than about half of all live births survived to age ten. Therefore modest
changes in age at marriage, frequency of coition, and breast
feeding-combined with coitus interruptus-would have reduced the

6. From Eq. (5.5) and the observation of about 11 births in 288 months ~ ex
posure, we infer C + S = 26 months. If S, infertility during and after preg
nancy, is about 17 months (Menken and Bongaarts, 1978), then C is about 9
months. A 10-percent reduction in f would raise C by 10 percent to about 10
months, and a 3-month extension of breast feeding would extend S by about 2
months. Then C + S would be increased from 26 to 29 months. If, in addition,
marriage is delayed to age twenty-three, E is reduced to 252 months. So n' =
252/29 == 8.7.

Coitus interruptus reduces the probability of conception by more than 90
percent (Michae-l, 1973). If used during half the coitions,

C" = (0.9!) 1 (0.9/) = 2 (Jp) = 2C == 18.
P-2- + 0.lp-

2
-

Then n" = 252/(18 + 20) = 6.6.
7. An increase in age at marriage from twenty to twenty-two-a decrease in

E from 288 to 264-always reduces n by 8.3 percent if C + S is unaffected by
the decrease in E. The effect of a decrease in j: however, depends on the ratio
of C to S. If, say, S = 17 and C = 9 (n = 11), a 10-percent decrease in f re
duces n by only 3 percent, whereas if S = 17 and C = 127 (n = 2), a 10-percent
decrease in f reduces n by 8 percent.
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average number of surviving children to only three or less. However,
without significant declines in the number of births per family, the
number of survivors would have greatly increased during the nine
teenth and twentieth centuries owing to the dramatic increase in the
probability of surviving to age ten. Surely improvements in older
methods of birth control, such as the diaphragm (Himes, 1963, pp. 321,
391), and the development of new methods, such as the pill, permitted
births to decline sharply during the last 150 years even though age at
marriage also declined and frequency of coition may have increased. 8

But I believe that these improvements in birth control methods are
mainly an induced response to other decreases in the demand for chil
dren rather than an important cause of the decreased demand.

Evidence that more effective birth control methods are not sufficient
to reduce fertility is provided by societies that have maintained high
levels of fertility even when they have had the means to reduce their
fertility substantially. For example, the ruling families of Europe
averaged more than 5.5 births from the beginning of the sixteenth to the
end of the eighteenth centuries (Peller, 1965, p. 90), although they
could have had considerably fewer births with methods known at that
time (Himes, 1963, chap. 8) and presumably available to these families.
Or poor Indian families stubbornly maintain their fertility levels until
economic and other conditions change (Makhija, 1977, 1980), despite
the resources spent to encourage-and even force!-them to use ef
fective methods of control.

Moreover, many societies managed large reductions in their fertility
long before modern methods of birth control were developed. More
than two thousand years ago the Greeks and Romans had very small
families through delayed marriage, infanticide, reduced coition during
marriage, abortion, primitive contraceptives, and nonproductive
modes of sex (Wilkinson, 1978). The Jews in Florence and Leghorn re
duced their birth rates by 50 percent between 1670 and 1840 only partly
by raising their average age at marriage (Livi-Bacci, 1977, pp. 40-44).
These Jews can hardly be said to have had access to the best informa
tion on contraception, since they were forced to live in ghettos and
were excluded from many schools. Even the "contraceptive revolu
tion," to use the term of Westoff and Ryder (1977), ushered in by the

8. Reliable historical evidence obviously is lacking, but apparently the fre
quency of coition increased in the United States during the 1960s, whereas
birth rates fell rapidly (Westoff, 1974).
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pill has probably not been a major cause of the sharp drop in fertility in
recent decades. The decline began in the 1950s in countries like the
United States and Japan, although the pill is illegal in Japan and was
not extensively used in the United States until the 19608. Moreover,
women in the United States born between 1900 and 1910 had quite
small families without the pill by using other contraceptives, ab
stinence, and induced abortions (Dawson et al., 1980).

The demand for children is affected not only by the price of children
but also by real income. An increase in real income generally increases
the demand for different commodities, and some of the evidence
proves the relation between children and income to be no exception. In
polygynous societies wealthier men tend to have many more children,
chiefly because they are far more likely to be polygynous than poor
men (Grossbard, 1978). Wealthier men also tended to have more chil
dren in monogamous societies prior to the nineteenth century; see the
data relating wealth to children in fifteenth-century Tuscany (Klapisch,
1972, table 10.2; Herlihy, 1977, pp. 147-149) and in other parts of Italy
during the fifteenth and eighteenth centuries (Livi-Bacci, 1977, tables
6.1 to 6.4). This positive relation between wealth and fertility in
monogamous societies generally continued in rural communities
throughout the nineteenth century; see the evidence for Canada in 1861
(McInnis, 1977, table 5), for the United States in 1865 (Bash, 1955, es
pecially table 12), and for Germany in the late nineteenth and early
twentieth centuries (Knodel, 1974, table 3.13).

Sometime during the nineteenth century, however, fertility and
wealth became partially or wholly negatively related among urban fam
ilies; evidence for German cities around 1900 can be found in Knodel,
1974, tables 3.14 and 3.15. The evidence for advanced countries during
the twentieth century has been rather mixed, although income and fer
tility have generally been negatively related at lower income levels and
unrelated or positively related at upper levels; the documentation is re
viewed in Simon (1974, pp. 42-69). The economic approach suggests
that a negative relation between income and fertility is an indication
that the effective price of children increases with income, perhaps be
cause the wives of men with higher incomes tend to have greater poten
tial earnings from market activity (Mincer, 1963) or higher values of
their time (Willis, 1973). I believe, however, that the interaction
between the quantity and quality of children is the most important
reason why the effective price of children rises with income.
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The Interaction between Quantity and Quality

Let us return to the utility function, Eq. (5.1), that distinguishes the
quality of children from other commodities. I assume here that all chil
dren in the same family have the same quality and that quality is fully
produced by each family with its own time and market goods (these as
sumptions are dropped in Chapter 6). If Pc is the constant cost of a unit
of quality, q the total quality of each child) and pcqn the total amount
spent on children, the budget constraint would be

(5.7)

This budget constraint is not linear in the commodities entering the util
ity function, but depends multiplicatively on nand q. The nonlinearity
is responsible for the interaction between quantity and quality in the
following analysis.

Maximizing utility subject to the budget constraint gives the equilib
rium conditions

au
- MU = APcn = A1Tqaq - q

au
az = MUz = A1Tz

(5.8)

The relevant shadow prices of nand q are 1Tn and 1Tq • Of course, each
depends on Pc, the cost of a unit of quality, but what may appear sur
prising is that 11'n depends on q and 11'q depends on n. Since an increase
in q raises the amount spent on each child, it raises the relevant cost of
each child. Similarly, an increase in n raises the cost of adding to the
quality of each child because a larger number of children would be
affected.

Equations (5.7) and (5.8) can be solved for the equilibrium values of
n, q, and Z as functions of these shadow prices and of income:

q = dq (1Tn ,1Tq ,1Tz,R)

Z = dz(1Tn ,1Tq ,1Tz,R)

(5.9)
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where shadow income, R, equals the sum of the shadow amounts spent
on different commodities.9 These demand functions have the usual
substitution and income effects; for example, an increase in the
shadow price of n, q, or Z, holding other shadow prices and shadow in
come constant, would reduce own quantity demanded. Note, however,
that these demand functions depend on the quantities nand q through
the shadow prices 7Tq and 7Tn respectively, and even on the interaction
term nq through shadow income R (see the extensive discussion in
Tomes, 1978).

Quantity and quality do not interact explicitly in demand functions
that depend on shadow prices and income, but they do in demand func
tions that depend on "market" prices and income. If Pc, 7Tz, and I were
held constant, an exogenous increase in n would raise the shadow price
of q, 7Tq (=npc), and thereby would reduce the demand for q. The re
duction in q lowers the shadow price of n because it depends on q,
which further increases the demand for n. But this raises 7Tq and lowers
q still further, which lowers 7Tn and raises n still further, and so on. The
interaction "between nand q continues until a new equilibrium position
is established.

Even a small exogenous increase in n (or q) could be responsible for
a large decrease in q (or n) if the interaction between nand q were suffi
ciently strong. The interaction is determined by the substitution
between nand q in the utility function: if they were sufficiently close
substitutes, they would continue to interact until either n or q were
negligible. In particular, if the elasticity of substitution between nand
q, nand Z, and q and Z were the same, both nand q would be positive
only if this elasticity were less than unity. 10 Consequently, the "spe-

9. Equation (5.7) can be written as

(Pcn)q + (pcq)n + 1TzZ = 1 + Pcnq == R,

or as
1Tqq + 1Tnn + 1TzZ = R.

10. For proofs see Becker and Lewis (1973) and Tomes (1978). More gener
ally, both nand q would be consumed only if

1 - kzO"z

O"nq < 1 - k
z

'

where O"nq is the elasticity of substitution between nand q, o"z is the elasticity of
substitution between both Z and nand Z and q, and kz is the share of Z in R.
Therefore, O"nq < 1 if o"z ~ 1, and the maximum feasible O"nq is negatively re
lated to O"z. That is, quantity and quality of children could not be close substi
tutes if other commodities were close substitutes for children.
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cial" relation between the quantity and quality of children that derives
from their interaction does not presume that they are close substitutes;
on the contrary, equilibrium would not be possible if they were close
substitutes! Therefore, the interaction between quantity and quality
explains why the education of children, for instance, depends closely
on the number of children-even though we have no reason to believe
that education per child and number of children are close substitutes.

The interaction between nand q is shown graphically in Figure 5.1,
where Vo and V1 are convex indifference curves between nand q (Z is
ignored or held constant), and AB and CD represent the budget equa
tion. The interaction between nand q implies that the budget curve is
not a straight line but is also convex to the origin. 11 Equilibrium would
be at an internal position (like points eo and el) only if the curvature of
the indifference curves exceeded the curvature of the budget curve.
Since the curvature of these indifference curves is smaller when nand

Quality
per child (q)

B

Number of children (n)

FIGURE 5.1 Interaction between quantity and quality: indifference curves
and budget curves of a typical family.

11. If Penq = S', then

Pen + Peq(dnjdp) = dS' = 0,

and Pe(dnjdq) + Pe(dnjdq) + Peq(d2njdq2) = 0,

or d 2njdq2 = (-2 dnjdq)jq > 0.
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q are closer substitutes, internal equilibria are possible only when they
are not close substitutes.

The quantity and quality of other commodities are also related (see
Theil, 1952, and Houthakker, 1952, and the application to firms by
Hirshleifer, 1955), but may not interact so strongly because the quali
ties of different physical units are not so closely related as the quali
ties of different children. For example, a rich person might well plan
to own both expensive and inexpensive cars, but is unlikely to plan on
having both expensive and inexpensive children. Still, the analysis
developed in this section can be usefully applied to other commodities.

Fertility in many countries has changed greatly during short spans of
time. Table 5.1 shows that the birth rate in the United States declined
by 38 percent between 1960 and 1972, and by 24 percent during the
1920s. The total fertility rate in Japan dropped by 45 percent between
1950 and 1960, and the total fertility rate in Taiwan declined by 51 per
cent between 1960 and 1975. Or, to take an early episode, the birth rate
in England and Wales decreased by 26 percent between 1871 and 1901.
Commodities like children, which are presumed to have modest price
elasticities because they do not have close substitutes, generally do not
change by large amounts except during severe business cycles.

Several alternative explanations for large changes in fertility have
been suggested, including the contraceptive revolution ushered in by
the pill (see Westoff and Ryder, 1977, pp. 302-309), but this cannot ex
plain the large decline in births in the United States during the twenties

TABLE 5.1 Changes in birth rates in various countries and time
periods.

Country and period
Percent change

in birth rate

(I) United States, 1920-1930 -24
(2) United States, 1960-1972 -38
(3) Japan, 1950-1960 -45
(4) Taiwan, 1960-1975 -51
(5) England and Wales, 1871-1901 -26

SOURCES: U.S. Bureau of the Census, 1975c, 1977b: Japan Bureau of Statistics, 1962:
Taiwan Ministry of the Interior, 1974, 1976: Great Britain Registrar General, 1957.

(1) and (2) Birth rate for women ages 15-44.
(3) and (4) Total fertility rate for women ages 15-49.
(5) Birth rate for women ages 15 -44.
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or in Japan during the fifties. I am convinced that the most promising
explanation is found in the interaction between the quantity and quality
of children, for it implies that the demand for children is highly respon
sive to price and perhaps to income, even when children have no close
substitutes. 12

The demand for children can be better discussed after adding a fixed
cost of each child, Pn, that includes the time, expenditure, discomfort,
and risk spent in pregnancy and delivery, governmental child allow
ances (a negative cost), the costs of avoiding pregnancies and deli
veries, and all other psychic and monetary expenditures on children
that are largely independent of quality. In addition, let pq refer to
expenditures on children that are largely independent of the number of
children because of joint consumption by different children (items like
hand-me-down clothes and learning from parents), and let marginal and
average variable costs of quality differ, perhaps because of public sub
sidies to schooling. The budget equation can then be writte.n as

(5.10)

(5.11)

Maximizing utility subject to this constraint gives the following equi
librium conditions for nand q:

MUn = A(Pn + Peq) = APeq(1 + rn) = A7Tn

(
ape )MUq = A pq + Pen + aq- nq = APen(1 + rq + Epq) = A7Tq ,

where rn = Pn/Peq and rq = pq/Pen are the ratios of fixed to variable
costs for quantity and quality respectiv~ly, and 1 + Epq is the ratio of
marginal variable cost to average variable costs of quality. Hence

q (1 + rn )

n (1 + rq + Epq)·
(5.12)

The ratio of the shadow prices of nand q now depend not only on the
ratio of q to n, but also on the ratios of fixed to variable costs, and on
the ratio of marginal to average variable cost of quality.

Therefore, an increase in, say, the fixed cost of n, perhaps because

12. I did not fully appreciate the significance of the interaction between
quantity and quality in my first paper on fertility. I claimed that economic
theory had Hlittle to say about the quantitative relationship between price and
amount. There are no good substitutes for children, but there may be many
poor ones" (Becker, 1960, p. 215).
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of reduced child allowances or reduced costs of contraception, would
induce a substitution away from n and toward q as well as Z, because
1Tn would increase relative to 1Tq as well as 1Tz • The interaction between
nand q implies that the increase in q raises 1Tn further, while the de
crease in n lowers 1Tq further, which encourages still more substitution
away from n and toward q. The decrease in n and increase in q could be
sizable even if the increase in the fixed cost of n were modest and the
elasticity of substitution between nand q were not large.

A compensated increase in Pn rotates the budget line of Figure 5.1
through the initial equilibrium position, from AB to CD. Revealed pref
erence shows that the new equilibrium must be to the left of eo, as is e1.

Since the interaction between nand q implies that the slope of CD at e1

increases when n decreases, the decrease in n must be sufficient to
raise the slope of the equilibrium indifference curve to equality with the
increased slope of CD.

To illustrate, assume that Pn is 25 percent of 1Tn, pq and Epq are neg
ligible, expenditures on n equal 10/27 of R, and expenditures on q
equal 8/27 of R. If nand q did not interact, a compensated I-percent
increase in the price of n would reduce the demand for n only by
0.01 (17/27) U", where U" is the elasticity of substitution (for example, by
0.5 percent if U" = 0.8). The interaction with q, however, magnifies the
response, for then a compensated I-percent initial increase in 1Tn due to
a 4-percent increase in Pn would reduce the demand for n by about 1.1
percent if U" = 0.8 and by about 2.3 percent if U" = 1.0. 13 These are 2t
and 3i times as large as the reductions in n when nand q do not in
teract. Therefore, a moderate increase in the fixed cost of children
(perhaps caused by an exogenous improvement in contraceptive
knowledge) or a moderate decrease in the ratio of marginal to average
costs of quality that raised the initial shadow price of quantity relative
to quality by only 10 to 20 percent would reduce the demand for quan
tity and increase the demand for quality by significantly larger percent
ages.

Moderate initial increases in relative price could explain both the
large declines in fertility in Table 5.1 and the large increases in quality
in Table 5.2. For example, while the fertility rate in Taiwan declined by
51 percent, the fraction of persons aged 25 -34 with a high-school edu
cation rose by 100 percent, or while the birth rate in the United States

13. See Becker and Lewis, 1973, eq. (A19). I am indebted to H. Gregg Lewis
for correcting an error in earlier calculations.
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TABLE 5.2 Changes in level of schooling in various countries and
time periods.

Country and period
Percent change

in schooling

(1) United States, 1920-1930 +81
(2) United States, 1960-1972 +33
(3) Japan, 1950-1960 + 37
(4) Taiwan, 1960-1975 + 100
(5) Great Britain, 1871 - 1900 + 21

SOURCES: U.S. Department of Commerce, 1932; U.S. Bureau of the Census, 1963a,
1972; Japan Bureau of Statistics, 1961; Taiwan Ministry of the Interior, 1976; West,
1970, p. 134.

(1) Fraction of persons ages 14-17 enrolled in secondary school.
(2) Fraction of persons ages 25 -34 who completed high school.
(3) Fraction of persons ages 25-34 who completed senior high school (current system)
or middle school (old system); excludes youth training (old system).
(4) Fraction of persons ages 25-34 who completed high school.
(5) Fraction of males who were literate.

declined by 38 percent, the fraction of persons aged 25 -34 who gradu
ated from high school rose by 33 percent.

Further Empirical Implications of the
Quality-Quantity Interaction

This analysis also can reconcile to some extent the view that family
planning programs are necessary before fertility will fall significantly
with the view that the value of children must be reduced before fertility
falls significantly (see the discussion between Demeny, 1979a and b,
and ~ogue and Tsui, 1979). Suppose that an effective family planning
program could be expected to reduce births by 10 percent because that
many births are "unwanted." However, births would actually fall by a
much larger percent; the interaction between quantity and quality im
plies that a 10-percent fall in births raises the demand for quality of
children, which raises the cost of (lowers the value of) quantity and
further lowers the demand for births. Although family planning might
take credit for the whole decline in births because it is the initiating
force, the induced increase in the demand for higher-quality children
and the induced decrease in the demand for quantity of children are
responsible for more than half of the decline in births.

Economic theory implies that a change in the price of any commod
ity changes in opposite directions the demands for that commodity and
for substitute commodities. The interaction between the quantity and
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quality of children implies that an increase in, say, the price of quantity
would increase quality by more than other commodities even if quality
and these commodities were equally good substitutes for quantity. (In
deed, an increase in the price of quantity could reduce other commodi
ties along with quantity and increase only quality even if the elasticity
of substitution were the same for all commodities; see the proof in
Tomes, 1978, section A2d.) This prediction of a strong negative rela
tion between the quantity and quality of children is confirmed by
Tables 5.1 and 5.2 and by various other evidence.

For example, over the last 150 years Jews have invested more in
human capital (see the evidence in Schmelz, 1971, on the relatively low
child mortality of Jews in the nineteenth and twentieth centuries in
Europe and the United States) and in recent decades have had higher
incomes. It is less well known, however, that Jewish families have
been smaller than average. The Jewish birth rate was 47 percent below
the average birth rate in· Florence at the beginning of the nineteenth
century (Livi-Bacci, 1977, table 1.23); Jewish marital fertility was 20
percent below Catholic fertility in Munich in 1875 (Knodel, 1974, table
3.18). I believe that the high achievement and low fertility of Jewish
families are explained by high marginal rates of return-low values of
€pq in Eq. (5.12)-to investments in the education, health, and other
human capital of their children (see also Brenner, 1979) that lower the
price of quality relativt' to quantity.

Blacks have invested less in training because rates of return on in
vestments in education, health, and other training have been lower for
blacks than for whites (Becker, 1975, sec. IV.3). The quantity-quality
interaction implies that blacks would respond to poorer investment
opportunities with higher fertility. As opportunities for blacks have im
proved in recent years, they have invested more in their training
(Freeman, 1981) and at the same time reduced their fertility relative to
whites (Sweet, 1974).

Not only are farm families in traditional agriculture larger than urban
families because, as we have seen, children are cheaper on farms, but
traditional farmers also invest less in each child (Schultz, 1963; Bari
chello, 1979). The early stages of economic development raise rates of
return on investments in the education and other training of urban chil
dren, which lower the marginal cost of quality to urban -families and
shift them further toward quality and away from quantity. 14 As devel-

14. For example, urban fertility declined relative to rural fertility in Italy and
Germany (Prussia) during the latter part of the nineteenth and the beginning of
the twentieth centuries (Knodel, 1974, table 3.2; Livi-Bacci, 1977, table 3.8).



The Demand for Children [ 153

opment proceeds, however, rates of return on human capital are also
raised in farming because farming becomes more mechanized and com
plicated. Farm families then also shift toward quality and away from
quantity (see the recent evidence for rural India in Makhija, 1980); in
deed, rural fertility today has dropped below urban fertility in many ad
vanced countries as children have become more expensive on farms
than in cities.

Since educated women have a lower demand for quantity of children
(Michael, 1973), the interaction with quality implies that they would in
vest more in the education and other training of their children. There
fore, the many regressions showing a positive relation between chil
dren's education and mother's education may not be evidence that the
causation is directly from mother's to children's education. This ex
ample illustrates why the interaction between quantity and quality im
plies that the demand functions for both should be estimated in a way
that takes account of the interaction between them. One could use re
duced forms or simultaneous equations; for example, the education (or
other measure of quality) of a child could be related to the education of
his parents, the number of his siblings, and other variables, while the
number of children is related to the education of parents, the education
of children, and other variables. Several empirical studies have taken
account of the interaction, and have found a negative effect of quality
on quantity, and usually also a negative effect of quantity on quality. 15

If changes in child mortality are exogenous, the effect on fertility of a
change in mortality could be determined simply by including child mor
tality among the independent variables in a fertility demand function.
However, if the mortality of children is partly determined by their
parents,16 the demand for childhood survivors would interact with the
demand for fertility. For example, an exogenous improvement in con-

15. See Makhija (1978) on rural India; Singh et al. (1978) on rural Brazil;
Castaneda (1979) on urban Colombia; Gomez (1980) on Mexico; Barichello
(1979) on Canada; and Tomes (1978), De Tray (1978), and Rosenzweig and
Wolpin (1980) on the United States. Makhija and Castaneda find a positive or
zero effect of quantity on quality.

16. The substantial evidence suggesting parental control is ably reviewed in
Scrimshaw (1978). In addition, note that two-thirds of the children born to
ruling families of Europe during the eighteenth century survived to age fifteen,
compared to about one-third of those born to the general population of Vienna
(Peller, 1965,. p. 94), or that in 1931 life expectancy at birth in India was 53
years for the relatively high income Parsis, compared to 32 years for the gen
eral population (United Nations, 1953, p. 63). See also Gomez (1980) on en
dogenous Mexican mortality in recent decades.
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traceptive knowledge would reduce the quantity of children, raise the
probability they survive childhood, and also improve other aspects of
the quality of children. The decline in fertility is not "caused" by the
decline in child mortality nor is the decline in mortality',' caused" by
the decline in fertility, but both of these result from a rise in the price
of quantity and the interaction between quantity and quality (Gomez,
1980).

Even an exogenous decline in child mortality would induce a
quantity-quality interaction. Parents might reduce their own efforts to
prevent child deaths when, say, a public health program is intro
duced,17 but they would increase their expenditures on other aspects of
child quality because the rate of return on these expenditures would be
raised by a decline in mortality. If total parental expenditures in
creased, the effective price of quantity could be increased by an ex
ogenous decline in child mortality, and the demand for child survivors
would then decrease (see also O'Hara, 1972). An exogenous increase
of a given percent in the probability that children survive childhood
would then reduce births by a larger percentage.

Economic development affects fertility and the quality of children
not only because incomes increase but also because rates of return on
investments in education and other human capital increase. Since even
a "pure" rise in income can reduce fertility through the interaction
with quality, a rise in income combined with higher rates of return on
quality could reduce fertility significantly. Consequently, economic
development can have significant negative effects on fertility even
when the "true" income elasticity of demand for fertility is positive
and sizable. A similar analysis that incorporates systematic differences
in rates of return to different families in developed countries implies
that richer families can have fewer children than poorer families, even
though richer families in less developed countries have more children
than poorer families.

17. Chapters 6 and 11 analyze the effects on parental efforts of changes in
public and other Hendowments"; Scrimshaw (1978, pp. 391, 395) provides
empirical evid~nce on parental reactions to public health programs.



SUPPLEMENT TO

CHAPTER 5

A Reformulation
of the Economic

Theory of Fertility
The economic approach to fertility emphasizes the effects of parents'
income and the cost of rearing children. With the exception of work
by Easterlin (1973) and a few others (see Chapter 7), this approach has
neglected the analytical links between decisions by different genera
tions of the same family. Moreover, despite Malthus' famous prece
dent, fertility has not been integrated with the determination of wage
rates, interest rates, capital accumulation, and other macroeconomic
variables (exceptions include Razin and Ben-Zion, 1975, and Willis,
1985).

Our model in this supplement is based on the assumption that par
ents are altruistic toward their children. The utility of parents depends
not only on their own consumption, but also on the utility of each child

This supplement was written with Robert J. Barro and originally appeared
in the Quarterly Journal of Economics 103 (1988): 1-25. Reprinted here, in
slightly amended form, by permission.
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and the number of children. By relating the utility of children to their
own consumption and to the utility of their children, we obtain a dy
nastic utility function that depends on the consumption and num
ber of descendants in all generations. We venture to use the word
"reformulation" in the supplement title because of the emphasis on
dynastic utility functions and descendants in different generations.
The reformulated approach provides a new way of looking at the
determination of fertility.

In the next section we set out the model of altruism toward children
and derive the budget constraint and utility function of a dynastic
family. The first-order conditions to maximize utility imply that fertility
in any generation depends positively on the real interest rate and the
degree of altruism, and negatively on the rate of growth in per capita
consumption from one generation to the next. Consumption of each
descendant depends positively on the net cost of rearing a descendant.

The effects on fertility of child mortality, subsidies to (or taxes on)
children, and social security and other transfer payments to adults are
considered. Although the demand for surviving children rises during
the transition to low child mortality, demand for survivors returns to
its prior level once mortality stabilizes at a low level.

In economies fully linked to an international capital market but not
to an international labor market, fertility falls in response to declines
in international real interest rates and increases in an economy's rate
of technological progress. This analysis of fertility in open economies
may contribute to the explanation of low fertility in Western countries
during the past couple of decades.

We extend the analysis to include life-cycle variations in consump
tion, earnings, and utility. Fertility is a function of expenditures on the
subsistence and human capital of children, but not of expenditures
that simply raise the consumption of children. The path of aggregate
consumption in demographic steady states does not depend on interest
rates, time preference, or other determinants of life-cycle variations in
consumption.

A Model ofFertility and Population Change

We assume at the beginning of this supplement that each person has
two periods of life: childhood and adulthood. Later we will show how
to combine a full life-cycle analysis with intergenerational forces. We
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pretend that each adult has children without "marriage" because we
believe that the incorporation of marriage between men and women
would complicate but not affect the essence of the analysis (although
see Bernheim and Bagwell, 1988). We also bypass issues related to the
spacing of children by assuming that parents have all of their children
at the beginning of adulthood.

Economic analyses of fertility have assumed that the utility of par
ents depends on the number and "quality" of children. These analyses
usually do not specify how or why children affect utility. Although
agnosticism about preferences is common among economists, a more
powerful analysis of fertility results by building on recent discussions
of altruism toward children.

The importance of altruism within families began to be recognized
systematically by economists during the 1970s (two early studies are
Barro, 1974, and Becker, 1974b). Obviously, many parents are altruis
tic toward children in the sense that the utility of parents depends
positively on the utility of their children. Also, many children care
about the welfare of their parents and siblings (and other relatives).
Here we rely heavily on the assumption of altruism toward children
to generate a dynamic analysis of fertility and population change.

If the utility (V0) of an adult is an additively separable function of
his own consumption (co) and the utility of each child (VI,;), then

no
Uo = v(co, no) + L ~i(UI,i' no),

i=1

(5S.1)

where v is a standard current-period utility function (with Vc > 0 and
Vii < 0 for i = co, no). Since reactions by parents to differences among
their children are not important for the issues discussed in this Supple
ment, I we simplify by assuming that siblings are identical; hence the
function tV; = tV is the same for all children. If this function is increasing
and concave in the utility of each child, the parent's utility is maxi
mized when all children attain the same level of utility: VI,; = VI,j for
all i andj. Then the parent's utility function becomes

(5S.2)

With the additional assumption that Vo depends linearly on VI' so
that tV(VI , no) = Vla(no), the parent's utility would be given by

1. See the discussion in Chapter 6 and in Sheshinski and Weiss (1982) and
Behrman et al. (1982).
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V o = v(co, no) + a(no)noVI· (5S.3)

The term a(no) measures the degree of altruism toward each child, and
converts the utility of children into that of parents. We assume that,
for given utility per child VI' parental utility is increasing and concave
in the number of children no. This property, together with Eq. (5S.3),
requires the altruism function to satisfy the conditions

Vn + a(no) + noa'(no) > 0, and Vnn + 2a'(no) + noa"(no) < 0,
(5S.4)

where we neglect integer restrictions on the number of children. Notice
that Vn could be negative-children could provide consumption dis
utility.

The utility of each child, VI' depends as in Eq. (5S.3) on own con
sumption (CI)' and the number (nI) and utility (Vz) of own children.
The utility of great-grandchildren appears if V z is replaced by a func
tion of cz, nz, and V 3• If the parameters of the utility function are
the same for all generations of a dynastic family, and if utility during
childhood is neglected for the present, then by continuing to substitute
later consumption and fertility, we arrive at a dynastic utility function
that depends on the consumption and number of children of all descen
dants of the same family line. This dynastic utility function is

Vo = L AiNiv(ci' n;),
i=O

(5S.5)

where ni is the number of children and C i is' the consumption per adult
in generation i. The term Ai is the implied degree of altruism of the
dynastic head toward each descendant in the ith generation, as given
by

A o = 1,
i-I

Ai = n a(nj ),
j=O

i = 1,2, ... (5S.6)

The term N i is the number of descendants in the ith generation:

No = 1,
i-I

N j = n nj ,

J=O
i = 1,2, ... (5S.7)

If children are also altruistic to parents, dynastic utility would depend
on the consumption and fertility of all ancestors as well as the con
sumption and fertility of all descendants (see Kimball, 1987).
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A parent is "selfish" if the marginal utility of own consumption
exceeds the marginal utility derived from his child's consumption when
the parent has one child (n = 1). This definition implies that a(l) < 1
for selfish parents. We assume that parents are "selfish" because the
utility of a dynastic family with stationary consumption per person
(c j = c) and a stationary number of descendants (Nj = 1) would be
bounded only if a(l) < 1.

Instead of starting with the linear altruism function in Eq. (58.3) and
deriving the dynastic utility function in Eq. (58.5), we could have
started with a dynastic utility function. If we assume that dynastic
utility is time consistent and additively separable in the per capita
consumptions of different generations,2 then the dynastic utility func
tion must have essentially the form of Eq. (58.5) (see Becker and
Barro, 1986).3 In this sense, Eq. (58.5) is more general than might
appear from our derivation. Of course, pr.eferences do not have to be
additively separable and time consistent. Nonetheless, these assump
tions are a good starting point for an economic theory of fertility,
especially since convincing theoretical or empirical arguments have
not been advanced for radical changes in either assumption when an
alyzing family decisionmaking. Furthermore, the social-preference
functions used in many discussions of the intergenerational allocation
of resources (such as Arrow and Kurz, 1970) are special cases of the
dynastic utility function in Eq. (58.5).

Each adult supplies one unit of labor to the market4 and earns the
wage Wj. Parents leave a bequest of nondepreciable capital, kj + 1, to
each child at the beginning of the child's adulthood. Capital kj earns
rent at the rate rj. An adult in generation i spends his earnings and
inheritance, W j + (1 + rj)kj, on own consumption, Cj, on bequests to

2. Time consistency means that each generation will be led to implement
the fertility and consumption decisions desired by previous generations. Note
that time consistency does not rule out conflict between parents and children,
because children may want larger bequests than parents are willing to make.
We are indebted to Kevin M. Murphy for helpful discussion of the properties
of dynastic utility functions.

3. Abel (1986) generalizes our analysis by assuming that a parent's utility is
a concave rather than a linear function of children's utility. His formulation
amounts to the assumption that the consumption of future generations enters
the dynastic utility function in a particular nonadditive way.

4. The labor-leisure choice is readily incorporated by including leisure along
with consumption in the v function, and by considering a "full-income" budget
equation (see Tamura, 1985).
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children, njkj+ l' and on costs of raising children. We assume that each
child costs ~;, so that nj~j is the total cost of raising children to adult
hood. Therefore, the overall budget condition for an adult in genera
tion i is

(5S.8)

The parameter ~j represents a cost of raising children that is indepen
dent of the "quality" of children (as measured by their consumption
Cj+ l , wage rate W j+ l , or inheritance kj+ l ). To capture the emphasis in
the fertility literature on the value of parents' time, we sometimes
assume that ~j is positively related to the parent's wage rate Wj. We
also assume that debt can be left to children-that is, bequests kj

can be negative as well as positive5-although parents cannot leave
negative levels of human capital.

The optimization problem as seen by the dynastic head is to maxi
mize utility Uo in Eq. (5S.5), subject to the budget constraints in Eq.
(5S.8), and to initial assets ko. In carrying out this maximization, each
head takes as given the path of wage rates Wj, interest rates rj , and
child-rearing costs ~j. The chosen path of consumption per adult, Co'

Cl' C2' ••• ; capital stock per adult, k l , k2 , ••• ; and number of
descendants, N l , N 2, ••• , must be consistent with this maximization
problem.6

The analysis of the first-order conditions simplifies if fertility does
not affect current-period utility v, and if the degree of altruism toward
children has a constant elasticity with respect to the number of chil
dren; that is, if

(5S.9)

In this .case, the degree of altruism toward descendants, A j in Eq.
(5S.6), depends only on the number of descendants in generation
i, N j = IIJ:A nj • Specifically, A j = aj(Nj)-e. Conversely, Eq. (5S.9)
must be true if we assume that A j depends only on N j (and not on
N j , j -# i), so that dynastic utility in generation i depends only on the

5. Ponzi games, in which the debt grows forever as fast as or faster than
the interest rate, are ruled out by an assumption that the present value of debt
must approach zero asymptotically. If all the capital stocks k; are positive,
then obviously bequests from parents to children are also positive.

6. We pretend that the dynastic head can pick the entire time path. Since
the objective function is time consistent, however, the descendants face a
problem of the same form, and they have no incentive to deviate from the
choices made initially.
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number of descendants and consumption per descendant in genera
tion i.

The condition 0 < a(l) < 1 requires that 0 < a < 1, and the condition
that parents' utility is increasing and concave in the number of children
for given utility per child (as ensured by the inequalities in expression
(5S .4) corresponds to 0 < E < 1. By substituting the altruism function
from Eq. (5S.9) into the expression for dynastic utility in Eq. (5S.5),
we get

Uo = L aj(N;)I-Ev(c;).
j=O

(5S.10)

Suppose that we change the number of descendants in generation i,
N j, while holding fixed the total consumption, Cj = Njcj, for generation
i, as well as the number of persons and consumption per person in
other generations (Nj and cj for j -:1= i). Then the change in Uomeasures
the benefit or loss from having more people in generation i to consume
a given aggregate quantity of goods. Since the production of children
is costly, an increase in N j in this manner must raise Uo near a utility
maximizing position (if children are to be produced). Otherwise, peo
ple would do better with fewer children. The derivative of Uo in Eq.
(5S.10) with respect to Nj-holding fixed Cj and the values of cj and
N j for all other generations-is positive only if

cr(C;) < 1 - E, (5S.11)

i = 0, 1, . .. (5S.12)

where cr(c;) = v' (c;)c;lv(c;) is the elasticity of v(c;) with respect to c j.

The inequality in (5S.11) is important for the subsequent discussion.
The first-order conditions obtain in the usual manner, with allowance

for a Lagrange multiplier for each of the budget constraints in Eq.
(5S.8). (We continue to neglect integer restrictions on the number of
children.) One set of first-order conditions is

v' (Cj) (1 + rj+ I)
'( ) = a(n;)(l + 'i+1) = 0. ,

V C j + 1 (n;)E

This condition holds for an arbitrary form of a(nj ) that satisfies the
inequalities in (5S.4), although we focus on the constant-elasticity
specification in Eq. (5S.9).

The other set of first-order conditions7 is

7. The second-order condition is E + (1 - E)VV"/(V')2 < 0 (see the appendix
to Becker and Barro, 1986). If <1(Ci) is the constant <1, then this condition
reduces to <1 + E < 1, which is expression (5S.11). We assume that the
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v(cJ[1 - E - (J"(Ci)] = V'(Ci)[~i-l(1 + r i) - w;l, i = 1,2, ... ,

(58.13)

where (J"(cJ is again the elasticity of v(cJ with respect to ci. There is
also the dynastic budget constraint, which equates the present value
of all resources to the present value of all expenditures:8

where

00

ko + L diNiwi = L di(NiCi + N i+1~J,
i=O i=O

i

di = n (1 + rj )-I.
j=O

(58.14)

Equation (58.12) is an arbitrage condition for shifting consumption
from one generation to the next. Aside from the term that depends
on fertility, ni' this equation expresses the familiar result that the util
ity rate of substitution between consumption in periods i + 1 and i,
v' (cJ/v' (Ci+ 1), depends directly on the time-preference factor a and
on the interest-rate factor 1 + r i + 1. The standard conclusion is that a
rise in a or in the interest rate r i+1 increases Ci+ 1 relative to ci. In our
modified arbitrage condition, an increase in fertility ni lowers altruism
per child, given by a(nJ, and increases the discount on future con
sumption. Therefore, higher fertility is associated with a reduction in
Ci+l relative to Ci' for given values of a and r i+l.

Equation (58.13) says that the marginal benefit of an additional child
(or equivalently of an additional adult descendant for the next period)
must balance the marginal cost. The right side of the equation is the

parameters of the'utility function and budget constraint lead to a finite level
of utility. For a steady state with constant values of ~, W, r, c, and n, this
outcome requires (1 + r) > n, which is the standard condition that the interest
rate exceed the growth rate (of population). From Eqs. (58.12) and (58.9), a
constant C implies that n = [n(l + r)]l/e, so that (1 + r) > n requires that
(1 + r)l-e < l/n. Hence, utility would be unbounded if the interest rate were
too high. The reason that n exceeds 1 + r when r is sufficiently large is that
an increase in 1 + r raises n more than equiproportionately. A closed economy
restricts steady-state values of r to regions where 1 + r > n (see Barro and
Becker, 1985).

8. The dynastic budget equation follows from the constraints for each period
as shown in Eq. (58.8), as long as the transversality condition is satisfied: that
the present value of the future capital stock approach zero asymptotically. We
also use the constraint on borrowing that is discussed in note 5 above.
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net cost of an additional adult in generation i. The left side is essentially
the effect on utility from adding another adult descendant in generation
i, while holding fixed the total consumption Ci of that generation. 9 As
discussed earlier, this marginal utility must be positive near an optimal
position, which implies that 1 - E - O"(c;) > 0 (see expression (5S.11).

Equation (5S.13) appears to imply that consumption is positive only
when children are a financial burden; that is, when the cost of rearing
a child exceeds the present value of his lifetime earnings. Since this
condition may not hold in many countries, especially modern ones,
our approach seems to have a serious flaw. The apparent difficulty
arises from the neglect of investments in human capital.

To see this, interpret k as the amount invested in children to raise
their earnings, so that

W = e + (1 + r)k, (5S.15)

where r is the rate of return on investments in human capital (assumed
constant for simplicity), and e represents earnings that are independent
of these investments. The entire analysis goes through as before except
that Eq. (5S.13) becomes

v(ci)[1 - E - O"(c;)] V'(C;)["i3i-l(1 + r;) - e], (5S.13')

i = 1, 2, . .. (5S.16)

where T3 represents the child-rearing costs that do not involve human
capital. The fixed component of earnings, e, is likely to be a small
fraction of total earnings, especially in modern countries. Then it
would be reasonable to suppose that the right side of Eq. (5S.13') is
positive; that fixed costs of rearing children exceed the fixed compo
nent of earnings.

Practically all families invest in the human capital of children-a
form of "bequest" that is far more common than transfers of assets.
Discussions that consider capital accumulations over the life cycle to
be much more important than capital bequests usually neglect the siz
able' 'bequests" to children through investments in their human capital
(see for example Modigliani, 1986).

When we use the definition of O"i' Eq. (5S.13) becomes

ci[1 - E - O"(c;)]

( )
= f3i-l(1 + ri) - Wi'

0" Ci

9. Differentiate the appropriate term in Eq. (5S.10) with respect to N j while
holding fixed C j. Aside from the factor ci(Nj)-e, the result is the left side of
Eq. (5S.13).
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The left side would be proportional to Cj if cr(Ci) were constant. Other
wise, we assume that cr(c;) either falls or increases slowly enough with
Ci that the left side is increasing in Ci. Then Eq. (58.16) implies that Ci

is a positive function of the net cost of producing another descendant
in generation i. That is, each person is endowed with a higher level of
consumption when people are more costly to produce. In effect, it
pays to raise the "utilization rate" of each descendant (in the sense
of a higher ci) when their costs of production are greater.

The results imply that consumption per person, Ci' would rise across
generations only if the net cost of creating descendants also rose. In
contrast, the usual models of optimal consumption over time imply
that consumption grows (or falls) over time if the real interest rate
exceeds (or is less than) the rate of time preference. In our analysis
the rate of growth across generations of consumption per person is
essentially independent of the level of interest rates, and also does not
depend on pure altruism or time preference.

Changes in the level of interest rates or in the degree of altruism
mainly affect fertility, ni. We can rewrite Eq. (58.12) to solve for the
fertility rate:

i = 0,1, ... (58.17)

Equation -(58.16) pegs the intertemporal-substitution term, v' (c i+ 1)1

v'(c;), for i = 1,2, ... , because Ci in each future generation depends
only on the net cost of producing descendants. With substitution in
consumption pegged, the fertility rate n i for i = 1, 2, ... , rises with
increases in the interest rate, r i+ I' or the pure rate of altruism, <X.

In life-cycle analyses, higher interest rates raise the rate of growth
over time in consumption. Our analysis implies that higher interest
rates raise the level but not the rate of growth of consumption per
descendant; see Eq. (58.13). But since steady-state fertility increases
from Eq. (58.12), the rate of growth across generations in the total
consumption of descendants does increase when interest rates rise.

The increase in fertility may seem surprising, in that one might have
expected "investment demand" ni to vary inversely with the cost of
capital, r i+ l • The utility of each child (Ui+ I ), however, and hence the
marginal utility of an additional child rise when consumption per de-
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scendant increases. In the steady state this rise in marginal utility
dominates the increase in the cost of capital. 10

Another important property of the model concerns the effects of
changes in wealth, which we represent by shifts in the initial assets ko.
Equation (5S.16) implies that future consumption per person, Cj, is
unaffected if a shift in wealth does not change the net cost of raising
children. Then Eq. (5S.17) implies that future fertility n j for i = 1,
2, . . . , also does not change. With future consumption per capita
and future fertility unchanged, the dynastic budget equation (5S.14)
requires either initial consumption Co or fertility no to change. Using
Eq. (5S.17) for i = 0, we can see that an increase (or decrease) in Co
must be accompanied by an increase (or decrease) in no. Therefore,
wealthier persons would consume more and also would have larger
families.

These results imply that an increase in inherited wealth increases
only the scale of a dynastic family. The number of descendants N j and
aggregate consumption Cj in each future generation would increase
only because of the increase in initial fertility no. To see the effect on
N j directly, recall that N j = nOnl ••. n j -l for i = 1, 2, ... Substitution
for each fertility rate from Eq. (5S.17) leads to

{ [

, ( )] j }1/E
N; = of ~'(;~) }] (1 + r) , i = 1,2,... (5S.18)

An increase in wealth raises Co and thereby lowers v' (co). Since all
future values of Cj are unchanged, Eq. (5S.18) implies that all values
of N j , i ~ 1, rise by an equal proportion.

10. If the cost of raising a child, f3j, is increasing in the number nj, then the
first-order condition associated with optimization over the number of children
(that is, a modified form of Eq. 58.13) does imply the usual investment-demand
function. For a given value of c, an increase in r implies that a lower value of
n satisfies this first-order condition (in the steady state). However, since c; is
constant in the steady state-or, more generally, if v(·) were homothetic and
Cj grew at an exogenous rate in the steady state-the consumption arbitrage
condition in Eq. (58.12) still implies a positive steady-state relation between r
and n. An increase in r implies enough of an increase in C that the increase in
n is consistent with the downward-sloping investment-demand function (for a
given c). These results do not change greatly if parents get direct service value
from children, in the form v(c;, ni). The first-order condition analogous to Eq.
(58.12) still ensures that rand n are positively related in the steady state. As
long as parents and children are linked altruistically, this result tends to follow.
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A somewhat surprising result (brought to our attention by Sanford

Grossman) is that future capital per person, ki for i = 1, 2, . . . , is
not affected by a change in wealth. This result follows from the dynas
tic budget constraint in Eq. (5S.14) because future consumption per
person C i and fertility ni are unchanged. Put differently, bequests to
each child are unaffected by a change in parent's wealth.

Wealth completely regresses to the mean between parents and each
child because wealthier parents spend all of their additional resources
on their own consumption and on raising larger families. A positive
relation between wealth and fertility would help to explain why per
capita wealth regresses to the mean across generations in the United
States and other countries. Fortunately, the unrealistic implication of
complete regression to the mean over one generation no longer holds
when we drop some special assumptions about preferences and the
cost of children (see below).

Our model also has surprising implications about the effects of
changes in the cost of producing children on the demand for children.
Consider a tax on raising children in generationj that raises ~j but does
not change ~i' for i # j. Furthermore, to abstract from wealth effects,
assume a compensating increase in initial assets, ko' that leaves the
marginal utility of wealth, v' (co), unchanged. Equation (5S.16) indi
cates that cj + 1 rises, whereas all other Ci do not change. Equation
(5S .17) implies that nj falls; after all, children are now more costly to
produce in that generation. The surprising result is that nj+ 1 increases,
and by an amount that exactly offsets the fall in nj • The tax in genera
tionj would not change the number of descendants after the (j + l)st
generation. The reason is that dynastic utility in Eq. (5S.10) is a time
separable function of the number of descendants and consumption in
each generation. Dynastic utility does not depend explicitly on the
fertility of any generation. As is well known, time-separable utility
functions imply that the demand for a variable at time i depends only
on the marginal utility of wealth and the prices of variables at time i.
Consequently, for a given marginal utility of wealth, the number of
descendants and consumption in the ith generation would not be af
fected by price changes in other generations.

Consider now a compensated, permanent increase in the cost of
children that raises the net cost of children, ~i(1 + 'i+l) - W i+l' by
the same proportion for each generation i 2: j. Equation (5S.16) implies
that consumption per person rises in generation j + 1 and in each
subsequent generation. Further, if we now assume as an approxima-
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tion that the elasticity of v(c;) with respect to Ci is the constant (1, then
the increases in cj + l , Cj +2' ••• are equiproportional. The arbitrage
condition for consumption over time in Eq. (58.12) simplifies in this
case to

a(1 + r i + 1)

(ni)E
i = 0,1, ... (58.19)

Equiproportional increases in Ci for i = j + 1, ... , imply that fertility
in generation j falls (because cj + 1/Cj rises), while fertility in all subse
quent generations is unchanged.

Consequently, given interest rates, even a permanent (compensated)
tax on children reduces fertility only in the generation where the tax
is first enacted. However, the decline in fertility in one generation
alone has lasting effects on descendants-the relevant decision vari
able-because the number of descendants in all later generations also
declines. Fertility, which is the rate of investment in the stock of de
scendants, is only temporarily affected by a permanent change in the
cost of children.

A permanent increase in f3i also permanently raises consumption per
person, Ci. With Ci and f3i higher, and with ni unchanged (for i > j),
expenditures by each descendant are higher in all generations after j.

Higher levels of capital and bequests per person, ki for i > j, are needed
to support these higher expenditures.

If f3, r, and ware stationary over time, and if (1 and E are constants,
there exist unique steady-state values of n, c, and k equal to

n* al/E (1 + r)llE, (58.20)

c* [(1/(1 - E - (1)] [f3(1 + r) - w], (58.21)

and k* = c* + ~n* - w (58.22)
1 + r - n*

These unique steady states are globally stable, and the steady state is
reached in only one generation from any initial capital stock. The
steady-state value of fertility depends positively on the interest rate
and the degree of altruism and is independent of the cost of children
and other parameters.

The steady-state level of consumption per descendant is positively
related to the net cost of children, f3(1 + r) - w. By contrast, in the
usual life-cycle models the rate of growth over time in consumption is
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positively related to the interest rate. There is no steady-state level of
consumption in these models except when the interest rate equals the
rate of time preference.

Our results on steady states and one-generation dynamics are so
striking that many readers of earlier versions have concluded that they
depend critically on several assumptions: that the altruism function
and the current period utility function have constant elasticities (E and
IT, respectively), that children do not provide consumption utility to
parents (that Vn = 0), that children are not concerned about parents,
and that the marginal cost of children is constant. Some of these as
sumptions are crucial for the one-generation dynamics, but they are
not the source of the main properties of steady states. The crucial
assumption is that the rate of altruism-time preference depends nega
tively on the number of children. II Given that assumption, it is suffi
cient to have the utility of children enter linearly in the parents' utility
function (see the proof in Becker and Barro, 1986, pp. 20-22). We
have seen that this specification amounts to the assumption that dynas
tic utility functions are time consistent and additively separable in the
consumption of different generations.

Even in the general case, the steady-state value of n is unique if a(n)

is monotonic. We have not proved convergence to the steady state in
the general case. But ifvn = 0 and a(n) = an- E

, we can readily prove
convergence when the marginal cost of children depends positively on
the number of children (see the proof in section 2 of the appendix to
Becker and Barro, 1986). Although steady states remain stable even
when marginal costs are increasing, transitions between steady states
now take several generations.

As an example of the dynamic effects that arise, consider an increase
in initial assets ko. When the marginal cost of children is constant, an
increase in ko increases Co and no, but it does not change future values
of Ci and ni • If marginal costs are rising, an increase in no increases CI.

Then an increase in C 1 raises nl (by Eq. 5S.12), which implies that Cz

increases, and so on. In this way the increase in wealth would raise
consumption per person and fertility in several subsequent genera-

11. Uzawa (1968) and Epstein and Hynes (1983) also develop models where
the rate of time preference is variable. In their cases the rate depends on the
level of future consumption. In contrast to models with constant time prefer
ence, their models typically generate a steady-state level of consumption even
when the interest rate is constant.
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tions. These effects become smaller over time as the steady state is
approached. Although consumption per person and assets per person
still regress to the mean from parents to children, the process is no
longer completed in a single generation. Clearly, this gradual process
is more consistent with the empirical evidence.

The Great Depression, World War II, and the Baby Boom

The Great Depression featured a sharp decline in real incomes and
wage rates. The cost of rearing children (J3) may not have declined
greatly, since few married women participated in the labor force (see
Butz and Ward, 1979a). Indeed, if people perceived the depression as
long-lasting, the net cost of rearing ~hildren, J3i(1 + r i+ 1) - W i+ 1,

would have increased, since wi+ 1 declined and J3i changed little. There
fore, income and substitution effects would have reduced fertility dur
ing the Great Depression.

The diversion of resources to the military during World War II im
plied a reduction in wealth, which lowered fertility. The cost of rearing
children, J3i(1 + ri+ 1), increased relative to the prospective wage rate,
Wi + 1. This increase reflected the sharply higher labor force participa
tion of women at relatively high current wages, the temporary absence
of many young men who served in the armed forces, and perhaps also
a high real rate of discount, ri + 1. The resulting temporary increase in
net child-rearing costs also reduced fertility.

The same approach explains the baby boom after the protracted
fertility decline during the Great Depression and World War II. If
the increases in net child-rearing costs during these episodes were
temporary, fertility would rise in the postwar period to make up for
the births lost while fertility declined. We do not mean only that birth
rates at older ages make up for lower birth rates at younger ages, as
the literature on cohort fertility emphasizes. Our previous analysis
shows that dynastic families replace in subsequent generations the
births lost earlier when child-rearing costs were high.

Child Mortality and Social Security

The decline in fertility observed since the mid-nineteenth century in
most Western countries has sometimes been explained partly by the
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secular decline in child mortality that continued to reduce the number
of births required to produce a target number of surviving children.
Our analysis has novel implications about the effects of declines in
child mortality on birth rates and the demand for surviving children.

Assume that wage rates and interest rates are stationary over time,
and that parents ignore the uncertainty about child deaths and respond
only to changes in the fraction p of offspring that survive childhood.
Let ~s be the constant marginal cost of rearing a child to adulthood,
and ~m be the cost of a child who dies prior to becoming an adult. The
expected cost of nb births is [p~s + (1 - P)~m]nb. The ratio of this
expected cost to the expected number of survivors (n = pnb)-which

corresponds to our previous cost per (surviving) child-is

~ = ~s + ~m(1 - p)/p. (5S.23)

As before, parents choose own consumption, the expected number of
surviving children, and bequests to surviving children, but these
choices are now subject to a budget constraint that depends on the
expected cost ~.

A permanent decline in the level of child mortality lowers the cost
of raising surviving children in all generations. Our prior analysis im
plies that the demand for surviving children per adult (n;) rises in the
initial generation, but that it is no higher in later generations.t2 Since
the demand for surviving children increases in the initial generation,
birth rates may also rise then, although the higher probability of sur
vival, p, reduces the number of births, nb' needed to produce a given
number of survivors. Birth rates definitely fall in later generations be
cause the demand for surviving children in these generations would
not be affected by the increase in p.

If child mortality continues to fall over time, the cost of rearing
surviving children would continue to fall over time, and hence the
demand for surviving children per adult would increase for more than
one generation. The rate of decline in child mortality, however, must
slow down once it approaches zero, as it has in the West during the
past 50 years. As the rate of decline slows, the rate of decline in the
cost of producing survivors also slows and eventually more or less

12. If the marginal cost of a child increases with the number of children,
fertility increases for more than one generation when mortality rates fall per
manently. Eventually, however, the demand for surviving children returns to
its previous value.
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ceases. Thereafter the cumulative increase in the child survival proba
bility does not affect the demand for surviving children.

Our analysis explains why transitions to regimes of low child mortal
ity have only temporary positive effects on rates of population growth.
It can also explain why birth rates often rise before they decline (see
the evidence in Dyson and Murphy, 1985), and why declines in birth
rates initially lag behind declines in child mortality. Eventually the
decline in birth rates must accelerate until the percentage decline from
prior levels equals the percentage increase in the probability of surviv
ing to adulthood.

Some of the secular decline in fertility has also been attributed to
the growth in social security and other transfer payments to the el
derly. Our model of altruistic families implies that growing public
transfer payments to the elderly reduce the demand for children even
when children do not support elderly parents.

The model is not set up to incorporate social security precisely,
because we have only one period of adulthood. Therefore, a pay-as
you-go system of taxes on young working adults cannot finance pay
ments to old adults. However, similar results obtain if we imagine
(unrealistically) that levies on children finance transfers to adults.

Let Si be the transfer received by the representative adult in genera
tion i, and 7'i+l be the tax paid during generation i by each child (or by
parents on behalf of their children). The government's budget is bal
anced if siNi = 7'i+1Ni+l' which implies that

(5S.24)

For given values of fertility, the benefits from social security and the
taxes to finance them have exactly offsetting effects on the dynastic
wealth of the representative family. Therefore, if fertility were un
changed, a change in the scale of the social security program would
not affect intergenerational patterns of consumption. Parents would
use their social security benefits to pay their children's taxes; in a
more general context, parents would raise their bequests sufficiently
so that their children could pay these taxes without cutting back on
their consumption (see Barro, 1974).

But the endogeneity of fertility modifies this so-called Ricardian
Equivalence Theorem. An extra child in generation i pays the tax
7'i+l = Si/ni and receives the transfer Si+l when he becomes an adult.
Thus, the social security program imposes the lifetime cost per child
of
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Si Si+1

n i (1 + ri+ I)'
(58.25)

where si+I/(1 + 'i+l) is the present value of the future transfer. The
net tax is positive13 with constant benefits per person (Si+1 = Si = s)

if 1 + 'i+ 1 > ni• With a positive net tax, an increase in the scale of the
social security program (an increase in s) raises the cost of children.
This increase has the same substitution effect as an increase in the
cost of raising a child, ~. Therefore, our previous analysis of the effects
of changes in the cost of children applies to social security.

For example, a permanent increase in the level of social security
benefits is analogous to a permanent increase in ~. Holding fixed the
marginal utility of wealth, v' (co), and the interest rate, we found that
fertility declines in the initial generation while fertility in later genera
tions does not change. Therefore, a permanent increase in social secu
rity benefits tends to reduce fertility temporarily even when children
do not support their elderly parents. 14

We also found before that a permanent increase in child-rearing
costs would raise consumption and wealth per person in all future
generations. In the same way, the positive effect of higher social secu
rity benefits on the cost·ofrearing children would raise "capital inten
sity. " This conclusion is the opposite of the usual conclusion from life
cycle models, where social security lowers capital intensity (see for
example Feldstein, 1974). That conclusion treats fertility as exogenous
and neglects the interplay between consumption and intergenerational
transfers.

Open Economies and Western Fertility

Our analysis applies to the determinants of fertility in an open econ
omy, defined as an economy connected to an international capital mar
ket with a single real interest rate. Wages are determined separately

13. More generally, we need total social security payments to grow more
slowly than the interest rate; that is, nisi+ 1/Si < 1 + ri+ 1.

14. For discussions of the initial impact of social security on fertility, see
Becker and Tomes (1976, note 15), Wildasin (1986), and Willis (1986). Mosher
(1983, p. 241) notes that the Chinese government in recent years has encour
aged rural collectives to establish social security programs, apparently for the
purpose of reducing fertility.
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in each economy because labor is assumed to be immobile across
national boundaries. Wage rates would differ between economies with
the same interest rate if production functions differed, if returns to
scale were not constant, or if wages were taxed at different rates.

If the elasticity of the current period utility function is the constant
(J' and E is the elasticity of the altruism function, then

. log(a
j

) 'i+l (1 - (J'j) .
p{ = . + -. - --.- g{,

E J E J E J
(5S.26)

where j refers to country j, 'i+ 1 is the long-term real interest rate in
generation i + 1, n1 = 1 + p1, where p1 is the (natural) growth rate
of the adult population in country j between generations i and i + 1,
and g1 is the growth rate of consumption per person in country j be
tween generations i and i + 1. The first term on the right side of (58.26)
indicates that population grows more rapidly in economies where par
ents are more altruistic (a j

). The second term shows that population
growth is more rapid when the long-term world real interest rate is
higher. The change in population growth exceeds the change in interest
rates because E

j < 1. For small values of E
j

, even moderate changes
in long-term interest rates induce large changes in population growth
rates. The term on the far right indicates that population grows more
rapidly when consumption per person grows more slowly. Differences
in population growth exceed differences in consumption growth be
cause (1 - (J'j)/ E j > 1 (see expression 5S.11).

The growth in consumption per person between generations equals
the growth in the net cost of producing descendants. The latter is
negatively related to growth in the probability of child survival, and it
is positively related to the growth in social security benefits and other
taxes on children. Presumably, faster technical progress raises the
growth of consumption per person. Therefore, population growth
should be lower in open economies that have more rapid technological
progress, more rapid increases in social security benefits, and slower
declines in child mortality.

These implications seem relevant to understanding the low fertility
in Western countries since the late 1950s. Economic growth was rapid
until the mid-1970s; specifically, the annual rate of growth in per capita
real GDP averaged 3.7 percent per year from 1950 to 1980 in nine
industrialized countries that include the United States (Barro, 1987,
chap. 11). Child mortality in the West was already quite low by 1950
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and did not improve much further. Social security payments and other
transfers to adults expanded dramatically over the past 40 years. For
example, per capita real social security payments in the United States
and Great Britain grew by 7.5 and 5.0 percent per year, respectively,
from 1950 to 1982 (see Hemming, 1984, and U.S. Bureau of the Cen
sus, 1965, 1984). Moreover, international real interest rates were low
until the 1980s; real interest rates on short-term U.S. government secu
rities averaged 1.8 percent per year from 1948 to 1980 after adjusting
for anticipated inflation (see Barro, 1987, chap. 7).

All of these forces lowered fertility, especially since even small
changes in their values are magnified into larger changes in fertility.
Note too the implication that Western fertility will rise during the next
decade if the higher real interest rates of the 1980s continue into the
1990s, if social security and other transfer payments grow more
slowly-as eventually they must-and if the slowdown in economic
growth that began in the 1980s continues.

Life Cycle and Aggregate Consumption

In this section we incorporate a full life cycle into the model to com
pare the determinants of consumption over the life cycle and between
generations. We also show how aggregate consumption relates to life
cycle and generational consumption.

We continue to neglect uncertainty about age of death, but now
assume that everyone lives for I years. A parent has all his children
when h years old, where the value of h determines the length of a
generation. Preferences are additive over the life cycle, with vj(cij)

being the utility from consumption, Cij, at age j in generation i. These
current-period utilities over the life cycle are discounted by the con
stant time-preference factor 8. Therefore, the utility generated by life
time consumption in generation i is

1

Vi = L 8 j
-

ivj (Cij).
j=l

(5S.27)

As before, the degree of altruism toward each child varies inversely
with the number of children. Specifically, we again assume a constant
elasticity function of the form ci(ni)-E. Then the weight Ai attached to
the utility of generation i in the dynastic utility function is
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Ai = (ii8 h)i(NJ-E = o.i(NJ-E.
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(58.28)

The parameter 0. includes both altruism (ii) and time preference (8 h).

Life-cycle utilities in Eq. (58.27) are discounted only by time prefer
ence 8, whereas generational utilities in the dynastic utility function
are discounted also by the degree of altruism toward descendants, ii.
Even if fully rational people do not discount the future (8 = 1), the
weight Ai need not equal unity because rational individuals might pre
fer their children's consumption to their own, or vice versa. They
prefer their own consumption, for example, in biological models of
gene maximization when a parent has only some genes in common
with each offspring. Generational utilities-but not necessarily life
cycle utilities-must be discounted to bound dynastic utilities in the
stationary state (where ni = 1 and cij = Ckj' for all i,k).

When dynastic utility is maximized subject to dynastic resources
with a full life cycle, the first-order conditions give the usual arbitrage
relation for consumption over the life cycle and an arbitrage relation
across generations; the latter is essentially the same as Eq. (58.12).
We can solve the arbitrage relations explicitly for the rates of growth
of consumption between ages and generations if we again assume that
the elasticity of utility with respect to consumption is the constant (J.

Then the life-cycle arbitrage condition is

~j+l (-.5L)i-cr
~j Ci,j+ 1 8(1 + r)'

for all i,j, (58.29)

where ~j is the utility weight assigned to consumption-that is, to
(cij)cr/cr-at age j. (The value of ~ would, for example, be small for
young children.) The intergenerational condition is

n~
I

(

C" )l-cr
Ci:~.j for all i,j.

0.(1 + r)h'
(58.30)

Equation (58.16) now becomes

[(1 - E - cr)/cr]ci = (1 + r)hl3i_l - Wi' for i = 1, 2, . .. (58.31)

The present value of lifetime consumption and earnings in generation
i (ci and wJ replace consumption and earnings during adulthood in Eq.
(58.16). Equation (58.31) implies that at each age, the rate of growth
in consumption per descendant across generations equals the rate of
growth between generations in the net cost of children. Notice that the
equilibrium growth of consumption per descendant does not depend on
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time preference 8, the degree of altruism a, or the interest rate. By
contrast, Eq. (58.29) shows that the growth of consumption over the
life cycle does not depend on the cost of children, but it does depend
in the usual way on the interest ra~e and time preference. Therefore,
even when parents are not "selfish" (say a = 1), the growth in con
sumption over the life cycle and the growth between generations are
equal only by accident. We see again that models with reproducing
generations have very different implications from models with infi
nitely lived individuals who do not reproduce.

The fertility rate in the ith generation is still given by Eq. (58.17)
except that now ex = a8 h• F'ertility is positively related to the extent
of altruism a, the time-preference factor 8, and the interest rate r.

Fertility is also affected negatively by the growth between generations
in the net cost of producing children. Note that expenditures by par
ents on the consumption of children are not part of the costs that
determine the demand for children by altruistic parents, and that no
distinction exists between the earnings of children while under the
authority of their parents and their earnings while on their own. 15

The change in per capita consumption between two time periods is
the sum of the changes for individuals of different ages:

(58.32)

The term Ct is consumption per capita at time t, Cjt is the consumption
of a person agedj at time t, 8jt = NjtlNt, with N jt the number of persons
aged j at time t and Nt the total population, and Vjt = 8jtcjtlCt is the
proportion of total consumption accounted for by persons of age j.

The symbol Ll denotes the change in a variable between the two time
periods, and we assume that all persons of a given age are identical.

The first term on the right side of this equation depends on the
change over time in the age distribution of the population. This term
is zero in a demographic steady state (where d8jt = 0 for allj). A basic
theorem of demography states that a closed population with constant
age-specific birth and death rates eventually approaches a demographic
steady state (see for example Coale et aI., 1983).

15. Empirical studies of the cost of children typically include all expendi
tures on their consumption to a particular age, such as age eighteen, net of
their earnings to that age (see for instance Espenshade, 1984), without much
discussion of why this is the appropriate measure when studying the demand
for children.
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The second term on the right side of Eq. (5S.32) depends on the
growth of consumption between generations, which is determined by
the growth in the cost of children. If the net cost of children grows at
the constant rate g, then Eq. (5S.32) implies that steady-state per cap
ita consumption also grows at that rate. The rate of growth of steady
state per capita consumption would then be independent of time prefer
ence, the degree of altruism, and the interest rate, and it would depend
only on the rate of growth of the cost of children.

Many have recognized that when the age distribution is constant,
changes over time in per capita consumption are independent of
changes in consumption over a finite life cycle (see Modigliani, 1986).
Some studies model the representative person as if he lives forever
to justify life-cycle interpretations of the determinants of aggregate
consumption. The procedure has been rationalized by the assumption
that parents are altruistic toward children (Summers, 1981, p. 537).
But we do not know of studies that have found the strong relation
between long-term real interest rates and long-term rates of growth in
per capita consumption implied by life-cycle models.

Altruism can justify the assumption that heads of dynastic families
effectively have infinite lives. But endogenous fertility greatly alters
the implications of parental altruism. In our model the path of steady
state consumption per descendant is independent of time preference
and long-term real interest rates because fertility fully absorbs the
effects of these variables. As a result, long-term changes of per capita
consumption do not depend on long-term real interest rates or on time
preference, even though each dynastic family effectively lives forever.

This supplement develops the implications of parental altruism toward
children, where the utility of parents depends on their own consump
tion, their fertility, and the utility of each child. Altruism toward chil
dren implies that the welfare of all generations of a family are linked
through a dynastic utility function that depends on the consumption,
fertility, and number of descendants in all generations. The head of a
dynastic family acts as if he maximizes dynastic utility subject to a
dynastic resource constraint that depends on the wealth inherited by
the head, the cost of rearing children, and earnings in all generations.

Utility maximization requires equality between the marginal benefit
of an additional descendant and the net cost of producing that descen
dant. Costs depend negatively on lifetime earnings of children and
positively on the costs of rearing children and of investing in their
human capital. This optimization condition implies a positive relation
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between consumption per descendant and the net cost of creating a
descendant.

Utility maximization also implies an arbitrage condition for con
sumption over generations. According to this condition, fertility-not
the growth of consumption per descendant-responds to variations in
interest rates and the degree of altruism. If the cost of rearing descen
dants is constant over time, fertility depends only on interest rates
(positively), the time-preference factor (positively), and the degree of
altruism (positively). More generally, fertility also is negatively related
to the growth in net costs between generations.

A permanent tax on children beginning in generation i lowers fertility
in generation i because the tax raises the cost of rearing children then,
relative to the cost in other generations. If interest rates are un
changed, fertility in all generations after i is unaffected because the
cost of rearing children is equally higher in all these generations. For
the same reason, a permanent reduction in the mortality rate initially
raises population growth, and a permanent expansion of social security
initially lowers fertility, but neither change has a permanent effect on
fertility if interest rates are unchanged.

Real interest rates are given if an economy is linked to an interna
tional capital market. We show that fertility in such an open economy
depends positively on the world's long-term real interest rate. Fertility
also depends negatively on the rate of technological progress and the
growth rate of transfer payments in this economy. We speculate that
this analysis is relevant to understanding why fertility has declined in
Western countries since the mid-fifties.

In our model the rate of change in consumption over the life cycle
depends in the standard way on interest rates and time preference,
whereas the rate of change in per capita consumption over a generation
does not depend on interest rates or time preference. Therefore, the
rate of change over time in an economy's steady-state per capita con
sumption would not depend on long-term interest rates.

We have neglected uncertainty, marriage, and the spacing of births.
Especially important is the idea that parents are linked to children
through operative intergenerational transfers. Nevertheless, even a
highly simplified model of the behavior of dynastic families appears to
capture important aspects of the long-term behavior of fertility and
consumption. If it does, a new approach is warranted to the analysis
of trends and long-term fluctuations in fertility, population growth, and
consumption.



CHAPTER 6

Family Background
and the

Opportunities of
Children

Chapter 5 shows that expenditures on children are determined by the
income and preferences of parents, the number of children, and the
cost of child quality. The well-being of children is determined by these
expenditures, the reputation and contacts of their family, their genetic
inheritance, and the values and skills absorbed through membership in
a particular family culture. Children from successful families are more
likely to be successful themselves by virtue of the additional time spent
on them and also their superior endowments of culture and genes.

This chapter systematically analyzes the influence of family expendi
tures and endowments on the income of children. A simple model first
relates their income to the income and endowment of their parents,
good or bad. luck, and other variables. Investments in human capital
are then distinguished from bequests and gifts of nonhuman capital, be-
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cause human capital must be self-financed and rates of return on human
capital are more sensitive to endowments and other personal vari
ables.

Even children with the same parents often have quite- different in
comes because their luck differs and because the composition and level
of parental investments depend on the abilities, handicaps, sex, and
other characteristics of children. This neglected subject of inequality
among siblings is discussed next, with the emphasis on whether
parents prefer boys to girls and whether they magnify or narrow the
differences between abler and less able children.

The effect of endowments on the interaction between the quantity
and quality of children is considered, and we see that an increase in the
endowment reduces the amount spent on each child and increases the
number of children. I show why persons coming from prosperous fami
lies have fewer children, and why persons with many siblings appear to
have more children than others with the same preferences, incomes,
and prices.

Determination of Income

Each person is assumed to live for two "generations": he is a child
during the first generation, when his parents invest time and other
resources in his adult productivity; he is an adult during the second
generation, when he produces income, consumes, and invests in his
own children. The utility of parents is assumed to depend on their own
consumption and the quality of their children, where quality is mea
sured by the adult wealth of children. Wealth differs from expenditures
on children, the measure of quality in the previous chapter, because
some expenditures raise the consumption of children rather than their
adult wealth, and because wealth is determined in part by endowments
and other considerations. The quality of children so measured is not
the same as the adult utility of children, which may depend on the qual
ity of their own children, as we shall see in note H of the Mathematical
Appendix to Chapter 7.

The utility function of parents in the tth generation would be

(6.1)

where Zt is their consumption and It+1 is the adult wealth of their chil
dren in the next generation. The interaction between quantity and qual
ity of children is ignored for the moment by assuming that parents have
only one child, and the distinction between human and nonhuman capi-
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tal is temporarily neglected by assuming that all capital is homoge
neous. If Yt is the investment in each child and 1Tt is the consumption
foregone (Zt) per unit of Yt acquired, the budget equation of parents
would be

(6.2)

where It is their wealth. If the value of each unit of capital in generation
t + 1 is Wt+b the rate of return on investments in the tth generation is
defined by the equation

Wt+lYt
1TtYt = 1 + r/ (6.3)

where rt is the rate of return per generation, which may encompass 20
or more years.

The total capital of children equals the sum of the capital invested in
them, their endowment, et+b and their "capital gain" due to luck in the
market sector, Ut+l' Since all capital is homogeneous, the wealth of
children equals

(6.4)

Government taxation is ignored until Chapter 7, so no distinction need
be made between before-tax and after-tax wealth. Since wealth can be
converted into "permanent" income streams, I treat Zt and It as sta
tionary flows of consumption and income within a generation,l
although the basic analysis applies more directly to wealth and present
values of flows.

If Eqs. (6.3) and (6.4) are substituted into (6.2), the budget constraint
can be written in terms of Zt and I t+1 , the variables entering the utility
function:

z +~ = I + Wt+1
e

t+1 + ~t+1Ut+1 = St. (6.5)
t 1 + rt t 1 + rt + rt

Parental consumption and income of children are determined not by
parental income alone, but also by discounted value of endowment and
luck of children. The sum of these values, denoted by St, will be called
"family income."2

1. For discussions of life-cycle decisions, here ignored, see Ghez and
Becker (1975)~ Heckman (1976), or Blinder and Weiss (1976).

2. Family income is a special case of "social income" in the theory of social
interactions; see Becker (1974b).
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(6.6)

Parents maximize their utility with respect to Zt and 1t+1 subject to
their expectations about family income. If they correctly anticipate
both the endowment and the market luck of their child, the equilibrium
conditions are given by Eq. (6.5) and by

au; au
aZt a1t+1 = 1 + rt.

If the utility function is assumed to be homothetic so that Zt and 1t+1
both have unitary family income elasticities, these equilibrium condi
tions determine demand functions for Zt, 1t+1, and Yt that are linear in
St:

and

1t+1
1 + rt = a(a,1 + r)St,

Zt = (1 - a)St, (6.7)

111
1 + rt Wt+1Yt = aSt - 1 + rt Wt+1 et+1 - 1 + rt Wt+1Ut+1'

The parameter ameasures the preference for the income of children
relative to own consumption, and aa/a(1 + r) ~ 0 as the elasticity of
substitution between Zt and 1t+1 in the utility function exceeds, equals,
or falls short of unity.

The equilibrium condition given by Eq. (6.6) assumes that the rate of
return is independent of the amount invested in children, and that
parents can consume more than their own income by leaving a debt to
be paid by their children. Both assumptions are maintained until
human capital is distinguished from nonhuman capital.

By substitution of the definition of family income into (6.7), the gen
erating equation for the income of children can be written as

1t+1 = a(1 + rt)1t + aWt+1et+1 + aWt+1Ut+1

= /3t1t + aWt+1et+1 + aWt+1Ut+1

where /3t = a(1 + rt). Also,

(6.8)

(6.8')

If parents correctly anticipate their children's luck and endowment,
an increase in either would not add an equal amount to the income of
children, because part of the increase would be spent on parental con
sumption through reduced investment in children; this can be seen
from the negative relation of Yt to et+1 (or Ut+1)' Equation (6.8) shows
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that the equilibrium relation between I t+1 and et+1 (and Ut+1) depends on
lX, the fraction of St that is spent on children. This equation also shows
that I t+1 is related to It through /3t, which can be called the' 'propensity
to invest in children." This propensity links the incomes of parents and
children and is one of the important building blocks in the analysis of
inequality and intergenerational mobility in the next chapter.

The concept of the endowment is a fundamental part oft.he analysis.
Children are assumed to receive endowments of capital that are deter
mined by the reputation and "connections" of their families; the con
tribution of the genetic constitutions of parents to the ability, race, and
other characteristics of children; and the learning, skills, and goals ac
quired through belonging to a particular family culture. Obviously, en
dowments depend on many characteristics of parents, grandparents,
and other family members, and may also be "culturally" influenced by
other families.

A linear endowment-generating equation can be written as

m m

el+1 == L fjet-j + hpef + L L hjkel~-j + q~ + L qk + Vt+1, (6.9)
j=O kEf j=O kEf

where el+1 is the endowment of a child with a parental endowment
equal. to ef, e~_j is the endowment of the kth member of his family in
generation t - }, h p and h jk measure the fractions of ef and e~-j respec
tively that are transmitted to ("inherited by") this child, et-j is the
average endowment in generation t - }, and the term fjet-j is a simple
way to incorporate the influence of the culture, or social capital, of
all families in generation t -}. (For a formulation of cultural trans
mission along these lines, see Cavalli-Sforza and Feldman, 1973.) The
terms q~ and ~qk represent expenditures by parents and by all other
family members respectively that directly raise the child's endow
ment, and Vt+1 is the stochastic determinant of his endowment. By sub
stituting Eq. (6.9) into (6.8), we see that the income of children is
greater, the greater the income and propensity to invest of parents, the
endowments of parents and other family members, the inheritability of
endowments, and the expenditures on endowments of children by dif
ferent members of their family.

Expenditures on endowments enter the endowment-generating
equation both directly (through q~ and ~qk) and indirectly (as deter
minants of hp and hjk ). These expenditures differ from other expendi
tures on children (the Yt) mainly because the latter are "private
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capital" that benefits only the recipients, whereas expenditures on
endowments are "family capital" that benefits all members. That is to
say, only parents would be willing to contribute to the Yt, inasmuch as
they alone are assumed to be directly concerned about the well-being
of children, whereas uncles, aunts, cousins, and other relatives may be
willing to contribute to endowments because these have external ef
fects benefiting all members.

However, these relatives must be induced to contribute their appro
priate shares because each may try to free-ride on the endowment
expenditures of others. Fortunately, the optimal investment in family
capital is more readily attained than is the optimal investment in public
goods (Samuelson, 1955) because the value of family capital to any
member is likely to be known by other members. Moreover, families
often appoint a "head," who coordinates expenditures on family capi
tal and other family projects. 3

The endowment of children is more closely related to the endow
ments of parents than to the endowments of other relatives (hp > hjk ).

Parents are most closely related genetically to children and usually are
also closer environmentally, although grandparents, uncles and aunts,
and even great-grandparents had almost as large an influence in some
kinship groups of earlier times. The differences between modern nu
clear families and the more extended families of the past indicate that
inheritability is not rigidly determined by intrinsic properties of the bio
logical and cultural process, but is partly subject to the control of fami
lies.

Inheritability can be increased by supervising the upbringing,
training, and occupational, marital, and other choices of children to en
sure that their behavior is suited to the social standing of their parents,
grandparents, uncles, aunts, and other relatives. Families have more
incentive to engage in costly supervision if outsiders must rely heavily
on family background in assessing skills and other characteristics of
persons because direct information is not available (see Chapters 10
and 11). Relatives other than parents are willing to contribute to super
visory efforts because they and their kin benefit when a niece or
nephew, for instance, enhances the reputation of the family.

Reliance on family background for information about individuals has
significantly decreased during the last few centuries in light of examina
tions, enforceable contracts, and other direct methods developed to

3. Chapter 8 discusses the role of the head in organizing family decisions.
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assess skills, trustworthiness, and other characteristics, and to protect
against mistaken assessments. Since grandparents, uncles and aunts,
and the like now have less incentive to invest in the endowments of
their younger relatives, the decreasing importance of these relatives is
not surprising.

Unusual ability, motivation, or handicaps are often revealed prior to
the time when most investments in children are committed, so families
may be able to anticipate fully the endowment luck of their children
(Vt+1 in Eq. 6.9). The market luck of children, however, is determined
by fluctuations in production possibilities and the prices of goods and
factors of production that are usually revealed only after children have
received their educations and much of their other training and entered
the labor force. Families usually must commit most of their investment
before they know mum about their children's market luck.

If families can fully anticipate the endowed luck but not the market
luck of children, and if parents do not care about risk4 and maximize a
utility function that depends on their own consumption and the ex
pected income of children, then the equilibrium expected income of
children would be proportional to expected family income:

Et(lt+1) = (3tEt(St) = {3tl t + aWt+1et+1;

hence

and

(6.8)

(6.8')

where Et represents expectations on the basis of information available
at time t. The only difference between Eqs. (6.8) and (6.8) is in the
coefficient of market luck. Increased investment cannot partially offset
bad luck and reduced investment cannot partially nullify good luck if
luck cannot be anticipated. Hence the coefficient of market luck is
raised from a in the equation for I t+1 in (6.8) to unity in (6.8), and from
- (1 - a) in the equation for Yt in (6.8') to zero in (6.8').

Human and Nonhuman Capital

A constant rate of return on investments in children is not a bad first
approximation for nonhuman capital. Its rate is determined in efficient

4. If parents care about risk, their investments are affected by the third
derivative of their utility function; see Loury (1976).
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(6.10)

markets and is largely independent of the personal characteristics of in
vestors. The rate of return on human capital, however, is significantly
influenced by the sex, race, ability, age, allocation of time, social back
ground, and many other characteristics of children. Moreover, invest
ments in human capital are usually financed by parents (or self
financed), because human capital is not good collateral for loans.
Therefore, instead of a single efficient market, a separate market exists
for the human capital invested in each person.

I continue to assume that the rate of return on nonhuman capital is
the same for everyone, but I now assume that rates on human capital
decline as more is invested in a person (rate dependence on personal
and family characteristics will be considered shortly). Since even fami
lies having little attachment to children generally invest a nonnegligible
amount in the nutrition, shelter, and other human capital of their sur
viving children (otherwise they would not survive)-but not in the
nonhuman capital of these children-the rate of return on a small in
vestment in human capital is presumably higher than the rate on non
human capital.

Families investing little in their children would then invest entirely in
human capital. Since the marginal rate of return on human capital de
clines as more is invested, it would eventually equal the constant rate
on nonhuman capital. Additional investments would be put into non
human capital, where the constant rate of return would exceed the
marginal rate on human capital.

If we also assume that human capital is entirely financed by parents,
and that no investments are made in endowments (family capital), then
our analysis implies that the income-generating equation of children
whose parents invest only in their human capital would be

It+1 = a(1 + rf)It + aWt+1(et+1 + Ut+1),

and Wt+1yf = a(1 + rf)It - (1 - a)Wt+1(et+1 + Ut+1),

where dl is the average rate of return on y~ invested in human capital.
Clearly, drf/dyf < 0 and rf > rF, where rF is the market rate on non
human capital. This equation is not linear in the income of parents be
cause rf declines as It increases, since yf increases as It does.

The income-generating equation of parents investing in both the
human and nonhuman capital of their children would be

(6.11)
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where f~ is the average rate of return on human capital when the
amount invested equals y~. The marginal rate of return on both kinds of
capital is r7. The income-generating equation is again linear in It be
cause marginal investments are in nonhuman capital with a constant
rate of return equal to r7.

"Rich" families can be defined by whether they invest in both
human and nonhuman capital. The dividing line is determined by
parental preferences, the rate on nonhuman capital, the relation
between the rate on human capital and the amount invested, and the
correlation between the income of parents and the endowments of their
children. Although practically all families in the United States invest in
the health, education, and other human capital of children, Blinder
(1973) estimates that less than 40 percent also invest significantly in
their nonhuman capital.

The term "inheritance" is commonly restricted to gifts and bequests
of nonhuman capital, although an analytically more satisfactory con
cept would also include the human capital invested in children. Figure
6.1 plots the relation between the inheritance of human and nonhuman
capital and the income of parents implied by the analysis in this sec
tion. Children inherit both nonhuman and human capital when the in
comes of parents exceed I r and only human capital when incomes are
less than I r

• Moreover, the inheritance of human capital is independent
of incomes above I r and is closely dependent on incomes below I r

,

Inheritance I
I
I Total

inheritance
I /
I ",'"
I ..... ----" . ...,....... . .

• Human
./ I capital
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I· I
. I

.' I
.' I

./ I
I I

J.r Income of parents

FIGURE 6. '1 The relation between inheritance of human and nonhuman
capital and income of parents; jr represents the income when parents begin
to invest in nonhuman capital.
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whereas the inheritance of nonhuman capital is independent of in
comes below [1' and closely dependent on incomes above I r

• The empir
ical evidence for the United States is consistent with these implica
tions: the education of children is more dependent on the incomes of
parents when nonhuman capital is not inherited than when it is in
herited (Tomes, 1979), and the inequality in the earnings of children is
greater among poorer than among richer families, whereas the inequal
ity in inheritance as usually measured is much greater among richer
families.

Marginal rates of return on human capital invested in children from
poorer families exceed the market rate of return on nonhuman capital
because poorer families cannot readily borrow to finance their invest
ments. Public (or private) policies that improve access to the capital
market by poorer families-perhaps a loan program to finance educa
tion and other training with repayments tied to the income tax system
(Friedman, 1955; Shell et aI., 1968)-would increase the efficiency of
society's investments in human capital while equalizing opportunity
and reducing inequality (Becker, 1967, 1975). Contrast these effects
with those of a progressive income tax, considered in the next chapter.

Compensation and Reinforcement of Differences
among Childrel1

Although parents sometimes treat their children differently-for ex
ample, the eldest son inherits the entire landed estate under primogen
iture, and daughters often have received less schooling than sons
children treated better may not be ~~preferred" to their siblings. To
show this and to separate preferences from opportunities, I assume
that parents are neutral among their children. That is, if their utility
function is

(6.12)

where I~+1 is the adult income of the ith child, and the number of chil
dren (n) is given, the marginal rate of substitution betweenI~+1 andI1+1
is less than unity only when I~+1 > 11+1, and equals unity only when
I~+1 = I~+1:

aUj au -<

aI~+1 aI~+1 5 1
(6.13)



(6.14)
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Clearly, so-called neutral parents favor their less fortunate children,
regardless of their sex, birth order, or other characteristics, because
the marginal utility from children with lower income always exceeds
the marginal utility from children with higher income.

If r~ is the rate of return from additional investments in the ith child,
utility is maximized when

auI au 1 + ri
aI~+l aI~+l = 1 + rf

Equations (6.13) and (6.14) together imply that the equilibrium income
of the ith child exceeds the incomes of other children· if, and only if, the
marginal rate of return on the ith child exceeds the marginal rate on
other children.

Even children with the same parents are born with different defects
and abilities, and have different accidents, luck, and other experiences
as they interact with their environment; stated formally, they have dif
ferent values of market luck (u) and endowed luck (v) in Eqs. (6.8) and
(6.9). Do neutral parents exacerbate the differences among their chil
dren by investing more in better endowed and luckier children, or do
they compensate their less fortunate children? If parents invest in both
the nonhuman and human capital of children, the marginal rate of re
turn is the same for all children and equals the market rate on non
human capital. Equations (6.13) and (6.14) then imply that incomes
also are the same for all children: neutral parents would fully compen
sate their less fortunate children.

Rates of return on human capital are likely to be higher for abler chil
dren because they benefit more from additional human capital; that is,

if
'h h' af af

rt = f(Yt ,et+l), then -ah < 0 and -a- > 0,
Yt et+l

(6.15)

where r*h is the marginal rate of return on human capital. Since r*h

must'equal rn (the market rate on nonhuman capital) when parents in
vest in both kinds of capital, additional human capital would be invested
in better-endowed children to reduce their marginal rates to the lower
rates on other children: r{hi = rr hj = r? implies y?i > y~lj ife:+l > ~+1.

Therefore, differences in earnings would exceed differences in endow
ments because investments in human capital reinforce the differences
in endowments. However, incomes tend to be equal because invest
ments in nonhuman capital offset fully the differences in endowments
and human capital.
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Stated algebraically, if

Ii+1 == wt+1(ei+1 + ui+1) + wt+1Y7i + Wt+lyr1 = 11+1, }
Ii+l == Wt+l(e~+l + U~+l) + Wt+ly~i + Wt+lyri ,

then

(6.16)

Differences in nonhuman capital, given by the left-hand side of (6.17),
fully offset differences in endowments and human capital, given by the
right-hand side.

The conclusions are more ambiguous for poorer families, who invest
only in the human capital of their children. If the same amount were in
vested in each child, marginal rates of return would be higher for
better-endowed children, while marginal utilities would be higher for
the worse-endowed. More human capital would be invested in the
better-endowed only if differences in rates of return exceeded dif
ferences in marginal utilities as defined in Eq. (6.14). Poorer families
have a conflict between equity and efficiency and invest more in abler
children only if efficiency outweighs equity. Hence the inequality in
earnings among siblings would tend to be smaller in poorer than in richer
families at the same time that the inequality in total income would be
larger in poorer families.

The conflict between efficiency and equity is reduced when abler
children are altruistic and are concerned about the welfare of their
siblings, a situation to be considered in Chapter 8. Poorer families then
could also gain the efficiency of investing more human capital in abler
children without sacrificing the interests of other children, for the abler
would voluntarily transfer resources to the others when they became
adults. Even if abler children were not altruistic, poorer families would
invest more in them if they" agreed" to look after their siblings, agree
ments that could be enforced by the legal system or by social norms.

The presumption, then, is that poorer families also invest more
human capital in abler children, although the relation would be weaker
than in richer families. The empirical evidence for the United States
does indicate that abler siblings are more educated and have higher
earnings, especially in richer families (Griliches, 1979; Tomes, 1980a).

In (richer) families that contribute nonhuman capital to all children,
the amount invested in human capital depends only on a child's own
characteristics and is not directly dependent on either the number or
the abilities of his siblings. Gifts and bequests of nonhuman capital,
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however, are greater when siblings are abler because nonhuman cap
ital is always compensating. In poorer families the amount invested
in human capital directly depends on the abilities (as well as the
number) of siblings, because poorer parents must choose between the
equity and the efficiency of their investments. A poorer child would be
better off with. abler siblings if the incomes of different children were
not close substitutes in his parents' utility function, if abler children
were altruistic to siblings or would agree to compensate siblings, or if
less able children were to learn more from abler siblings. 5

"Compensatory education has been tried and it apparently has
failed ... The chief goal of compensatory education-to remedy the
educational lag of disadvantaged children and thereby narrow the
achievement gap between 'minority' and 'majority' pupils-has been
utterly unrealized in any of the large compensatory education pro
grams that have been evaluated so far" (Jensen, 1969). So begins
Arthur Jensen's famous and controversial essay on compensatory edu
cation and intelligence. His assertion about the failure of compensatory
education has been less controversial than his linking the apparent fail
ure of such programs to inferior intelligence of the children being com
pensated, primarily black children. My analysis has nothing to add
directly to the controversy about the relative intelligence of different
groups of children, but it is indirectly relevant because the supposed
failure of compensatory education can be explained even when the
children involved are as able as other children, especially when the
control group contains siblings ofparticipating children.

Public compensatory education programs redistribute resources to
some children in poor families. An increase in the public resources
spent on these children would induce parents concerned with equity to
redistribute time and other expenditures away from these children
toward other children and themselves. That is, an induced "parental

5. Zvi Gfiliches (1979) suggests that differences between the amounts in
vested in the human capital of siblings are smaller than differences between the
investments in unrelated children with equal differences in ability. My analysis
implies, however, that the human capital invested in a richer child would de
pend only on his own characteristics and not on those of siblings. My analysis
supports Griliches' suggestion for poorer families only if equity dominates effi
ciency in these families. See the extended theoretical analysis of these issues in
Sheshinski and Weiss (1982) and Tomes (1980a). Equity does appear to domi
nate in the small sample of poorer families that Tomes analyzes. (I am grateful
to Griliches for helpful correspondence on the content of this note.)



192 ] A Treatise on the Family
compensatory program" offsets these programs, as it also offsets
public health programs (Scrimshaw, 1978, pp. 391,395) and food sup
plements to pregnant women (Jacobson, 1980). If taxes to finance these
programs were levied entirely on other families, the resources of fami
lies with children participating in the programs would rise by the full
amount of the expenditures on their children. Yet the total expenditure
on these children would rise by only a fraction of these expenditures as
a result of the induced decline in parental expenditures. The increase in
the total expenditure on these children depends on the increase in fam
ily resources and the income elasticity of demand for children's wel
fare.

Parents might not reduce, and could even raise, their expenditures
on participating children if these programs raised rates of return on
parental expenditures. Still, however, the main effect of the programs
is probably a redistribution of family expenditures away from the chil
dren participating, with a small netincrease in the total expenditure on
these children. These programs could then be classified as failures,
since redistribution of income is not supposed to be their main pur
pose.

Thus the failure of compensatory programs can be explained without
assuming that compensated children are inferior in ability or motiva
tion; they could be above average. Nor does it imply that these pro
grams are badly planned or administered; they could be better run than
more nominally successful programs. What Jensen and others failed to
realize is that family time and other resources would be allocated away
from participating children to siblings and parents.

There is a widespread belief that parents in most poor societies have
traditionally preferred sons to daughters. Table 3.1 shows that parents
in poorer countries usually do invest more in the education of boys,
and female infanticide has been more common than male infanticide
(Goode, 1963; Dickemarin, 1979), although see Jaynes (1980) for evi
dence of male rather than female infanticide. Other evidence sup
porting this belief includes answers to questions about preferences (see
Sun et aI., 1978, for Taiwan); greater efforts to curtail additional births
in families without daughters than in families without sons (ibid., table
18); larger propensities to become pregnant after the death of male than
of female children (Schultz and DaVanzo, 1970); the negative effect of
the number of boys surviving in a family on the mortality of girl chil
dren (Gomez, 1980); the positive effect of proportion of sons on family
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size and birth intervals (Ben-Porath and Welch, 1976); and accounts of
different societies.6

A boy is produced when the male's Y sperm fertilizes the female's
egg. Men are more prone to produce boys when they have a large frac
tion of Y sperm, and females are more prone to boys when their
vaginas or eggs are more receptive to Y sperm (Barash, 1977, p. 178). If
sons were preferred to daughters, persons known to be prone to pro
duce boys would receive higher incomes or capital transfers in the mar
riage market, 7 and these would induce them to marry earlier and re
marry faster if widowed or divorced.

Proneness to produce boys might be assessed from the ratio of boys
among the children produced in a previous marriage, or among the chil
dren produced by parents, siblings, grandparents, and other close rela
tives. The marriage market does take account of proneness to produce
boys, since women have been divorced when they did not produce
sons-one prominent example is the former Queen Soraya of Iran
and men have taken additional wives when their first wives did not pro
duce sons (Goode, 1963, p. 112; Goody, 1976, pp. 42, 48, 51, 90-92). I
do not know whether many societies have had larger incomes and bride

6. For example, in discussing rural Taiwan, Margery Wolf said, "Until a
woman bears a male child she is only a provisional member of her husband~s

household ... With the birth of a son, she becomes the mother of one of its
descendants, a position of prestige and respect" (1968, p. 45). Or in a small
Iraqi village, ""Boys are really the best ... ; they can take care of their
mother when she~s old. What good are girls?" (Fernea, 1965, p. 292). Also see
Goody (1976) on Africa and Asia.

7. The monetary value of the expected utility from a child is

EVe VbPb + Vg(1 - Pb)
Ve = T = It = Pb( Vb - Vg) + Vg,

where It is the marginal utility of income, Vb and V g are the utilities from sons
and daughters respectively, Vb and Vg are the monetary values of these util
ities, and Pb is the probability of a son. If the probability of sons is determined
only by the characteristics of women, if all women have a single child, and if 7ri

is the premium to women with the probability p~, then identical men marrying
the ith and jth women would be equally well off if

7ri - 7rj = V~ - Vb = (p~ - pt)(Vb - Vg).

Therefore, 7ri > 7rj if pi > pi and Vb > Vg. Moreover,

de7ri - 7rj) .. .,

d(V
b

- Vg) = Ph - Ph > 0 if Ph > pL.
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prices (or dowries) for persons whose family backgrounds indicated
that they were prone to produce boys.

Papps' investigation (1980) of bride prices in a Palestinian village
does not detect any effect of the sex of children produced by mothers
on the bride prices offered their daughters. Perhaps proneness is too
difficult to assess with confidence, or perhaps enough sons can be ob
tained with normal propensities. If four children survive to adulthood,
fewer than 10 percent of families would have no sons if sons and daugh
ters are equally likely to survive. If one son were needed to continue
the family name or business, the husband without sons could take a
second wife, adopt the son of a relative or stranger, or have additional
children (Goody, 1976, pp. 68 ff., 90-95).

Perhaps too the preference for boys has been exaggerated, since
much of the evidence cited above shows only small differences by sex
of children. Moreover, the evidence on "blood wealth" demanded to
compensate for the killing of kin does not indicate that sons were more
valuable than daughters in primitive societies: the blood wealth for
killing females equaled or exceeded that for killing males in about 80
percent of the societies included in the study by Becker and Posner
(1981). Furthermore, greater investments in sons, including lower male
infanticide, do not imply that parents prefer sons, but only indicate that
rates of return are higher on investments in sons. The discussion in
Chapters 3 and 4 explains why investments in sons are more profitable
in poor countries than investments in daughters (see also the evidence
for India in Rosenzweig and Schultz, 1980). Males can be less valuable
even when more is invested in them if the demand for children, and
hence the value of females as mothers, is sufficiently important (see
Chapter 3, especially Eq. 3.20).

England required the eldest son to inherit all land (primogeniture) for
five or six centuries beginning in the eleventh century (Sayles, 1952).8
Moslem law for more than a thousand years has specified the bequests
to all children, with girls receiving less than boys (Anderson, 1976).
The Romans, on the other hand, imposed few restrictions on the divi
sion of property among children (Goudy, 1911).

The effect on the wealth of children of different restrictions on be
quests depends on whether these restrictions can be offset through

8. Adam Smith predicted that primogeniture is "still likely to endure for
many centuries" (1937, p. 362).
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expenditures on children believed to be neglected. That is, the effect
depends, as does the effect of other public programs that benefit par
ticular children, on whether parents can compensate their neglected
children. If all land must pass to the eldest son while other assets are
unregulated, a parent could mortgage his land (thereby reducing its
value to the eldest son) and give the proceeds to younger children;9 or
daughters who inherit less could be given dowries10 and other gifts,
perhaps with funds raised by claims on the inheritances of sons. Regu
lations of inheritances have been avoided in these and other ways, so
they are not strong evidence that utility functions of parents were
biased toward eldest sons, against daughters, or in other ways.

Endowments and the Interaction between Quantity
and Quality

In this section the effect of endowments on the interaction between the
quantity and quality of children is analyzed. If siblings are assumed to
have the same endowment and market luck, we have seen that all chil
dren of neutral parents would receive the same income. Then neutral
parents could be said to maximize an indirect utility function of the
number of children and the income of each child, as in

(6.18)

where nt is the number of children. 11 The own-income and family
income equations would be

9. For example, the concept of the trust developed in England in the four
teenth century partly to evade primogeniture (oral communication from John
Langbein). Moreover, many landed estates that passed to eldest sons were sig
nificantly reduced in value by mortgages and other encumbrances; see the dis
cussion in Cooper (1976).

10. Moslem thinkers reversed this argument and maintained that sons
should inherit larger shares because daughters received dowries.

11. Since all children have the same income, the equilibrium utility of their
parents would be

U* = U(zt, Itll' It-lb . . . ,17:f) = U(Z*, I t+l' . . . ,It+l)'

where the superscript * indicates equilibrium values. Then ut would depend
only on zt, If+b and nt, as in Eq. (6.18).
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Z + ntWt+1Yt = I
t 1 + rt t

(6.19)

and Z + nt1t+1 = I + ntWt+1e t+1 + ntWt+1 Ut+1 = St,
t 1 + rt t 1 + rt 1 + rt

where Yt is the identical investment in each child.
If the utility function given by Eq. (6.18) is maximized subject to

family income, the equilibrium conditions are

aUt
aZ

t
= A = ATTz ,

aUt = A [It+1 - Wt+1(et+1 + u t+1)]

ant 1 + ~
(6.20)

where rt is assumed to be independent of Yt and nt. The shadow price of
quality (TTl) depends on the quantity of children for the reasons pre
sented in Chapter 5; it is proportional to quantity because fixed costs of
quality are neglected and rates of return are independent of quantity.
Even though fixed costs of quantity are also neglected, the shadow
price of quantity (TTn) is not proportional to total quality but to the
amount spent on each child.

The effect on the interaction between quantity and quality of the dis
tinction between total quality (It+1) and expenditures on children (Yt)

can be seen from a rise in family income that does not change the en
dowment or market luck of children. Total quality and number of chil
dren would rise by the same percent if their true income elasticities
were equal and if TTn and TTl were unaffected. Expenditures on children
would rise by a larger percent, however, inasmuch as total quality can
be increased only by increasing expenditures. Therefore, expenditures

on children would be more responsive to income than quantity (an as
sumption made in chapter 5) even when total quality and quantity are
equally responsive.

Moreover, the rise in Yt relative to nt would increase TTn relative to TTl

and induce a substitution away from nt and toward I t+1 and Yt. Hence
the equilibrium rise in I t+1 would exceed the rise in nt even when they
have the same true income elasticities. Indeed, the observed income
elasticity of quantity could be negative (Simon, 1974) even when its
true elasticity is positive and sizable, owing to the interaction between
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quantity and quality and the distinction between total quality and
expenditures on children.

If family income rose because of an increase in the endowment or
market luck of children, and if rates of return were unaffected, parents
would spend less on each child because they want to spend more on
themselves at higher family incomes. They would substitute away from
total quality and toward quantity, because the shadow price of quantity
is reduced when less is spent on children. Therefore, the observed elas
ticity of total quality could be weak and perhaps negative when the en
dowment or luck of children increases, even if the true elasticity of
total quality were positive and substantial.

An increase in the expected rate of growth over time of the income
produced by capital (w) would raise family income through an in
creased (expected) endowment of children. If rates of return were not
affected, investment in each child would be reduced, and the interac
tion between quantity and quality could raise quantity substantially be
cause its shadow price would be lowered. The reduced investment in
each child would be in the form of reduced gifts and bequests of non
human capital as long as these were positive. Consequently, a sizable
increase in the expected rate of growth that did not raise rates of return
on nonhuman capital could greatly reduce the number of families that
leave bequests to their children.

Increased growth might raise rates of return, however, especially on
investments in education and other general training of children, for
general training is more useful in dynamic economies (Schultz, 1975,
1980). Then the shadow prices of quantity and quality (11"n and 11"/)

would fall initially by the same percent, and parents would substitute
toward nt and I t+1 and away from Zt. If nt and I t+1 initially increased by
the same percent, the equilibrium rise in I t+1 would exceed that in nt be
cause Yt and 1Tn would rise relative to nt and 1T/. Indeed, nt could fall
while I t+1 and Yt increased significantly. This provides some support for
the argument in Chapter 5 that increased rates of return on urban
human capital in Western countries during the nineteenth century re
duced urban fertility and significantly raised investments in urban edu
cation and other human capital.

The last several paragraphs have discussed properties of the ob
served demand functions for quantity and quality of children:

nt == dn(lt ,et+1 + Ut+b r )}

It+1 == d/(lt ,et+1 + Ut+1,r) .
(6.21)
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To simplify further discussion of these functions, we assume income

per unit of capital and rates of return to be constant over time, so that
Wt = 1 and ft = f, for all t. Taking linear approximations and assuming
that the rate of return affects only the coefficients of other variables, as
in Eq. (6.8), we can write these functions as12

(6.22)

(6.23)

The interaction between quantity and quality tends to raise the effect of
et+1 + Ut+1 on nt (ce) and of It on I t+1 (bI ), and lowers the effect of It on
nt (CI) and of et+1 + Ut+1 on I t+1 (be). Indeed, the interaction could make
CI and be negative even if an increase in family income would raise the
demand for both quantity and quality of children when their shadow
prices were held constant. .

Unfortunately, these demand functions cannot be directly estimated.
Endowments are difficult to measure, since little is known about the
cultural and biological inheritance of many characteristics .13 However,
endowments can be eliminated, and the quantity and quality of chil
dren can be related only to own incomes, lagged quantities and qual
ities, and luck. To show this more readily, we simplify the endow
ment-generating equation in (6.9) to

(6.24)

where et is the endowment of parents and a is a constant.
By lagging Eq. (6.22) one period and using Eq. (6.24), the demand for

quantity of children can be expressed entirely in terms of observables
and a serially correlated residual (quality is considered in the next
chapter):

where

and

C~ = aCe + co(l - h),

(6.25)

12. I have benefited here from an unpublished analysis by Nigel Tomes.
13. See, for example Goldberger's careful and critical review (1978) of the

evidence on the biological inheritability of intelligence.
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The endowment of children has been replaced by grandparents' in
come (It- 1), the siblings of parents (nt-1), and the market luck of parents
(Ut).

The number of siblings has a positive coefficient equal to the inher
itability of endowments (h). This coefficient indicates that persons with
many siblings tend to have more children when preferences and the
capacity to produce children are the same for everyone, and when the
incomes of parents and grandparents are held constant. Therefore, the
persistence of family differences in fertility (Fisher, 1958, chap. 9;
Ben-Porath, 1973; Williams, 1979; and Tomes, 1980b) does not imply
that family differences in preferences persist across generations, and it
appears to go beyond the persistence of family differences in incomes.

R. A. Fisher explained family differences in fertility by the inheri
tance of biological differences in fecundity. My analysis also implies
that family differences are explained by inheritance (holding It, It- 1 ,

and UT-1 constant), but the coefficient of the number of siblings in Eq.
(6.25)equals the-(average) inheritability of all cultural and all biological
factors that contribute to family capital. Biological-determinants of fer
tility presumably make only a small contribution to a family's aggregate
biological capital and usually make a negligible contribution to total
family capital, including cultural capital.

A fascinating implication of Eq. (6.25) is that changes in the incomes
of parents and grandparents appear to have opposite effects: the ratio
of their coefficients is less than zero and equals - h, where h (the de
gree of inheritability) is the coefficient of number of siblings. Income of
parents would have a negative coefficient and income of grandparents a
positive coefficient with a sufficiently strong interaction between quan
tity and quality of children (CI < 0).

One would expect the number of children to depend, perhaps only
indirectly, on the income of grandparents. Indeed, Richard Easterlin
has stressed in a series of important and influential papers the signifi
cance of generational influences for understanding the determinants of
fertility. In particular, he has argued that persons who grow up in pros
perous families want fewer children than other persons with the same
income; a prosperous childhood is said to increase the preference for
own consumption and decrease the preference for children (Easterlin,
1973). Equation (6.25) can appear to support Easterlin because a pros
perous childhood, as measured by the income of th~ grandparents, ap
pears to reduce fertility if the observed parental income elasticity of
demand for children is positive (CI > 0). However, even such an appar-
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ent negative effect would not operate through induced changes in pref
erences, because Eq. (6.25) was derived without assuming that prefer
ences are affected by childhood prosperity or poverty! Consequently,
evidence of an apparent negative relation between childhood prosper
ity and fertility14 does not imply that preferences toward children are
adversely affected by childhood prosperity.

I intentionally have said" apparent" negative relation, as the coeffi
cients of grandparents' income and of number of siblings in Eq. (6.25)
are misleading. Without changing It and U{+1' I t- 1 could increase only if
Vt (which does not appear in Eq. 6.25) decreased sufficiently to offset
the effect on It of the increase in It-I. Since a decrease in Vt would de
crease nt, the compensatory change in Vt, rather than the change in It-I,

is responsible for the apparent negative effect on nt of It-I.

A correct analysis must recognize that an increase in the income of
grandparents with no change in endowments would increase the in
come of their children (It), and may increase or decrease the number of
their children (nt-I). An increase in It would increase or decrease nt as
the observed income elasticity of demand for quantity was positive or
negative (as c/ ~ 0).

14. Some studies have found a negative coefficient, while others (Williams,
1979; Tomes, 1980b) have found a positive or zero coefficient for grandparents'
income. Equation (6.25) implies, however, that all of these estimates are biased
in that the residual (U{+l) is correlated with It and nt-l through the effect of Ut on
these variables (see Chapter 7).



CHAPTER 7

Inequality and
Intergenerational

Mobility
In an earlier study I wrote:

How does one explain then that in spite of the rapid accumulation
of empirical information and the persisting and even increasing inter
est in [the distribution of income], . . . economists have somewhat
neglected the study of personal income distribution during the past
generation? In my judgment the fundamental reason is the absence,
despite ingenious and valiant efforts, of a theory that both articulates
with general economic theory and is useful in explaining actual dif·
ferences among regions, countries, and time periods (Becker, 1967,
p. 1). .

Although the so-called just distribution of income has since received an
enormous amount of attention-see, for example, Rawls (1971) and
Okun (1975)-a satisfactory theory of the actual distribution still has
not been developed.

This chapter is derived primarily from joint work with Nigel Tomes. Portions
of the study were published in 1979 in the Journal ofPolitical Economy 87(6):
1153-1189 and appear here by permission of the University of Chicago Press.

201
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A full analysis of the distribution of income should include both the

inequality in income among different generations of the same
family-what is usually called intergenerational social mobility-and
the inequality in income among different families in the same genera
tion. Because of their divergent views about the forces generating
inequality, sociologists have been concerned chiefly with intergenera
tional mobility and economists with inequality within a generation.
Sociologists have emphasized the role of an individuars forebears in
the determination of his socioeconomic status through their influence
on his background, class, or caste (Blau and Duncan, 1967; Boudon,
1974). On the other hand, most models of inequality by economists
have neglected the transmission of inequality through the family be
cause they have assumed that stochastic processes largely determine
inequality through distributions of luck and abilities (see Roy, 1950;
Champernowne, 1953).

Two recent analytical developments suggest that a unified approach
to intergenerational mobility and inequality is possible. Human capital
theory shows that inequality can result from maximizing behavior
without major reliance on luck and other stochastic forces. 1 The eco
nomic approach to the family developed in this book views an individ
ual not in isolation but as part of a family whose members span several
generations. Members contribute to the production of family income
and to the care of children who continue the family into the future.

The central decision makers are individual members of long-lived
families. Those in the current generation can increase their consump
tion at the expense of future generations, but are discouraged from
doing so by their concern for the interests of their children and perhaps
of other future family members. This link between generations of the
same family is buttressed by family endowments that are transferred
from parents to children.

The analysis incorporates the human capital approach to inequality
in that parents maximize their utility by choosing optimal investments
in the human and nonhuman capital of children and other members.
Moreover, the analysis recognizes that endowments and market
rewards depend on luck, so that incomes are partly determined by the
interaction between luck and maximizing behavior.

From any initial position, the inequality in family incomes and in-

1. See Mincer (1958) and Becker (1967, 1975); see also the "abilities"
models of Roy (1950), Mandelbrot (1962), Houthakker (1975), and Rosen
(1978).
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tergenerational mobility over time approach equilibrium levels that de
pend on luck and various family parameters, especially the inheritabil
ity of endowments and the propensity to invest in children. They also
depend, sometimes in surprising ways, on the rate of economic growth,
taxes and subsidies, foresight about the incidence of "disturbances,"
discrimination against minorities, and family reputations. For example,
even a progressive tax-subsidy system might raise the inequality in dis
posable incomes, and discrimination against minorities not only re
duces their income but also the effect of their family background on in
come.

The Equilibrium Inequality in Income

Even if all families were basically identical, incomes would be une
qually distributed because of the unequal incidence of endowment and
market luck. The income inequality in any generation depends, of
course, on the inequality of luck in that generation, but also in a deci
sive way on the luck in previous generations. Since lucky parents in
vest more in their children, the increase in the children's incomes
would induce them to invest more in their own children in the suc
ceeding generation, and so on until all descendants benefit from the ini
tial luck. Since investments depend on the parameters f3 and h intro
duced in the previous chapter, which measure the propensity to invest
in children and the degree of inheritability of endowments, the effect of
luck in previous generations on the income inequality in a given gener
ation also depends on these parameters.

Rates of return on capital (r) and the income per unit of capital (w)

are assumed to be independent of the aggregate accumulation of capital
and given to the community as well as to each family (I do not analyze
equilibrium in factor markets). Temporarily I assume these parameters
to be statio~ary over time, so that rt = rand Wt = W = 1 by the choice
of units.

All families would maintain their separate identities indefinitely, and
the fortunes of any family could be followed over as many generations
as desired, if each person produced children without mating. Families
also effectively maintain their separate identities when each person
mates with someone having the same endowment, same parental in
come, and same luck (imperfect assortative mating is considered later
in this chapter).

If each family has only one child and invests in a homogeneous
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human or nonhuman capital of their child at a constant rate of
return-and if all families have the same utility function, rate of return,
and degree of inheritability - the equilibrium income of the sole repre
sentative of the ith family in generation t + 1 can be written from Eq.
(6.8) as:

1:+1 = a(1 + r)l: + ae:+1 + aU:+1 = f31: + ae:+1 + au1+1' (7.1)

where e~+1 is his endowment, U~+1 is his market luck, a is the fraction of
family income spent on children, and f3 is the propensity to invest in
children. If the average endowment (e) does not change over time, the
simplified endowment-generating equa6on, (6.24), becomes

e~+1 = a + he: + V~+1 = (1 - h)e + he: + v:+ b (7.2)

where h is the degree of inheritability of endowments, e: is the endow
ment of parents, and v:+1is the endowed luck of children. By substi
tuting this equation into (7.1), we can write the income-generating
equation2 as

(7.3)

Since all families are assumed to be identical, they would have the
same income in any generation if they have had the same luck in that
and in all previous generations. Therefore, the income inequality in any
generation would depend on the distribution of luck in all previous gen
erations. This can be shown explicitly by repeatedly substituting Eqs.
(7.2) and (7.3) into (7.3) to relate the income of the ith family in genera
tion t + 1 to its income and endowment in the (m + 1)st prior genera
tion and to its luck in all intervening generations:

m m k

+ "f3
j

i + "" f3jhk-j ia L.J Ut+1-j· a L.J L.J Vt+1-k·
j=O k=O j=O

(7.4)

2. In an interesting article on social mobility Conlisk (1974) assumes an
equation system with a reduced form similar to Eq. (7.3); see his eq. (16), p. 84.
However, his system is not derived from utility maximizing behavior and does
not incorporate the relations between the coefficients of IL eL V~+l' and U~+l im
plied by maximizing behavior and found in Eq. (7.3), such as the effect on f3 of
a change in a. Moreover, since the coefficients in his equations are not related
to rates of return on investments, to the importance of children in parental pref
erences, or to other market and household characteristics, his equation cannot
be used (without introducing assumptions about behavior) to determine the ef
fects of these characteristics on the distribution of income.
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Presumably 0 < h < l, or only some of the parents' endow
ment passes to children. The rate of return (r) has the units of per
cent per generation, and even a modest percent per year implies a siz
able percent per generation because human generations are separated
by 20 or more years. Therefore, r would exceed 0.5 and might even ex
ceed unity; hence f3 == a(l + r) also might exceed unity, because the
fraction of family income spent on children (a) is far from negligible.

If, however, f3 as well as h is assumed for the present to be less than
unity, the coefficients of both 11-m and e:-m approach zero as m be
comes larger and larger, and the coefficient of aa approaches a con
stant. Since

k

L f3 j hk
-

j ==
j=O

[3k+l - hk +1

f3-h for f3 ~ h

(7.5)

f3k(k + 1) for [3 == h,

Eq. (7.4) could be extended back through infinitely many generations
and written (for f3 1= h) as

. aa x

11+1 = (1 _ (3)(1 - h) + €X L I3k
/li+H'

k=o

(7.6)

The income of the ith family in any generation is expressed solely in
terms of its luck in that and in all previous generations ~ the family
parameters a, [3, and h; and the ~~social" parameter a. Starting from
any initial distribution of income and endowment, the distribution of
income would change over time and eventually approach the right
hand side of Eq. (7.6).

If Ut and Vt are identically distributed random variables with finite
variances, the variance of income must approach a stationary level
without any additional restrictions on the properties of Ut and Vt or on
the utility function. If Ut and Vt are independently distributed, the sta
tionary variance can be simply written (see Mathematical Appendix,
note A) as:

where a.y, (T~, and ~ are the variances of I, U, and v respectively.
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Since the expected value of both endowed and market luck equals

zero, Eq. (7.6) implies that expected or average income in any genera
tion must approach the stationary level

- aa ae.
1 = (1 _ (3)(1 _ h) = 1 _ f3 SInce a = e(1 - h). (7.8)

The equilibrium level of average income is a simple function of the fam
ily parameters (a and (3) and of the social parameter (e), and is inde
pendent of the inheritability of endowments (h). The fraction contrib
uted by invested capital is

e (1 - (3) 1
d=I-~=I- =2+r--

1 a a'
(7.9)

where d > 0 if a > 1/(2 + r). Not surprisingly, this fraction is posi
tively related to the rate of return on investments and to the fraction of
family income invested in children. Although the derivation of Eq.
(7.1) assumes that parents can borrow by leaving a debt to be repaid by
children, Eq. (7.9) shows that in equilibrium the average family would
not borrow but would invest in its descendants as long as a sizable frac
tion of family income were spent on children. Clearly, d > 0 if a 2:: 0.4,
since r 2:: 0.5.

Writers on social justice and on the political process have usually
been interested in relative measures of inequality, such as the Gini
coefficient or the coefficient of variation. If the expression in Eq. (7.7)
is divided by the square of the expression in (7.8), the square of the
equilibrium coefficient of variation in income would be

2 _ 1 - f3 2 (1 + h(3)(1 - (3) 2

ev/ - 1 + f3 evu + (1 - h2)(1 - h(3)(1 + (3) evv

_ 1 - f3 2 (1 + h(3)(1 - (3) 2

- 1 + f3 evu + (1 - h(3)(1 + (3) eVe,
(7.10)

since ~ = (1 - h2)(J~ (see Mathematical Appendix, note A). The
inequality in both market and endowed luck are measured relative to
the average endowment:

Of course, the equilibrium inequality in income depends on, and in
deed is proportional to, the inequality in market and endowed luck.
The factors of proportionality, however, are determined by families
through the inheritability of endowments and the propensity to invest
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in children. Since f3 < 1, the coefficient of market luck must be less
than unity-probably less than one-third, because f3 almost certainly
exceeds one-half. Therefore, the effect of market luck on inequality is
greatly attenuated by the reactions of parents to its anticipated inci
dence.

The coefficient of endowed luck exceeds that of market luck, and the
difference is large when both hand f3 are large; for example, the coeffi
cient of CV~ would be about 2.5 times, and the coefficient ofCV~ would
be about 2.0 times, that of CV~ when f3 == 0.6 and h == 0.5. Endowed
luck, automatically inherited by children, has a much greater effect on
income inequality. This explains why endowed luck has a larger effect
on income inequality when h is larger.

Not only does the coefficient of endowed luck exceed the coefficient
of market luck, but the inequality in endowed luck probably signifi
cantly exceeds the inequality in market luck. Endowed luck is a "fixed
effect," determined by childhood experiences and genetic inheritance,
that tends to last throughout a lifetime, whereas market luck is more
transitory and fluctuates from year to year. Therefore, the "perma
nent' , or lifetime inequality in endowed luck would be considerably
greater than the lifetime inequality in market luck if the annual inequal
ity in market and endowed luck were about the same. We shall see how
the permanent inequality in both endowed and market luck can be esti
mated from data on the permanent incomes of different generations.

An increase in the rate of return raises the propensity to invest, f3 ==
a(l + r), which according to Eq. (7.7) raises the equilibrium standard
deviation of income. However, from Eq. (7.8) an increase in f3 also
raises the equilibrium level of average income; indeed, the percentage
increase in the average income exceeds the percentage increase in the
standard deviation, so that an increase in the rate of return and the pro
pensity to invest lowers the coefficient of variation in income of Eq.
(7.10). A well-known result from human capital theory states the con
trary, that an increase in rates of return on human capital raises
inequality, but this result only considers the impact of changes in rates
of return on income inequality and neglects longer-run effects on in
come through changes in the level and distribution of investments in
human capital. 3 The negative relation· between income inequality and

3. See Chiswick (1974) or :Becker (1975). One analysis that incorporates the
effect of changes in rates of return on the equilibrium distribution of investment
does not find any relation between inequality and rates of return (Becker, 1967,
1975).
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the rate of return in Eq. (7.10) is used later in this chapter to determine
the effects of discrimination, taxation, and economic growth on
inequality.

Perhaps the most interesting property of Eq. (7.10) is that hand {3 do
not enter additively, but multiplicatively: an increase in h has a larger
effect on income inequality when {3 is larger. This relationship reflects
the interaction in the model between inheritability and investment in
children through the covariance between income and endowment in
any generation (see Eq. A.l in Mathematical Appendix, note A).

The effect of utility maximization on the interaction between inheri
tability and investments as well as on other properties of the equation
determining inequality can be seen from a comparison with the inequal
ity when families do not maximize. Inheritability and investment would
not interact if the amount invested in children were independent of
rates of return, family income, endowments, and luck, and then the
contribution of endowed inequality to income inequality would be
greatly reduced. 4 For example, if h = 0.5 and {3 = 0.6, the coefficient
of endowed inequality would be twice that of market luck with utility
maximization, and only the same as that of market luck without maxi
mization. Therefore, mechanical models of the intergenerational trans
mission of inequality that do not incorporate optimizing responses of
parents to their own or to their children's circumstances greatly under
state the contribution of endowed inequality and thereby understate
the influence of family background on inequality.

If parents could not anticipate their children's market luck but were

4. The equilibrium variance of income would be

(J2

01 = (J~ + ~ + (J~ = (J~ + -1v 2 + (J~,
-h

where (J~ is the given variance in the amount invested in children. The equilib
rium average income would be

_ e
1=y+e=1_d'

where y is the given average investment in children and d is defined in Eq.
(7.9). Then

where CVy = (JylY.
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not affected by risk and had unbiased expectations, the coefficient of
CV~ in Eq. (7.10) would simply be multiplied by l/a2 (see Chapter 6).
Since a is below unity, imperfectly anticipated "disturbances" in
crease the variability in individual incomes as well as the cyclic varia
bility in aggregate incomes (on the latter, see Sargent and Wallace, 1975).
Moreover, the coefficient of market luck might then exceed the coeffi
cient of endowed luck because parents could not offset the bad or good
market luck of their children with larger or smaller investments.

Intergenerational Mobility

Variation in the income and status of a given family in different genera
tions has usually been known as intergenerational mobility, the" circu
lation of the elites" (Pareto, 1971), or equality of opportunity. Little
inequality among different families in the same generation is consistent
with a highly stable ranking of families in different generations, and an
unstable ranking is consistent with sizable inequality in the same gener
ation. An enormous literature discusses each type of inequality, yet
only rarely have they been brought together in a common analytic
framework. My goal in this section is to analyze intergenerational
mobility with the same framework used for intragenerational inequality
and to show that the propensity to invest in children and the degree of
inheritability are also important determinants of intergenerational
mobility.

The influence of the family on the income of children can be mea
sured by the correlation between the incomes of children and those of
parents or grandparents. If the degree of inheritability (h) were neg
ligible, the equilibrium correlation coefficient between the incomes of
children and parents would equal the propensity to invest in children
(f3) regardless of the inequality in market and endowed luck. 5 If h were
not negligible and if the inequality in market luck is small relative to the
inequality in endowed luck (and I indicated earlier why this should be
so), the equilibrium multiple correlation coefficient between the in-

because et+l is independent of It if h = 0, and (Ilt = (Il t+l in equilibrium.



2 10 ] A Treatise on the Family
come of children and the income and endowment of parents would ex
ceed f3 by an amount that depends only on f3 and h (see Mathematical
Appendix, note B).

I want to consider now a different and in some ways more revealing
measure of intergenerational mobility: the sequence of changes in the
incomes of parents, children, grandchildren, and later descendants. If
the degree of inheritability were negligible, an increase in the income of
parents by 8It because of favorable market or endowed luck would in
crease the income of children by f38It, the income of grandchildren by
f3 28It , and the income of the mth generation of descendants (see Eq.
7.4) by:

8It+m = f3 m8It, for m = 1, 2, ... , (7.11)

when h = O. These increases decline monotonically as long as f3 < 1,
and are close to zero after a few generations if f3 < O.8-"from shirt
sleeves to shirtsleeves in four generations." Consequently, unless the
propensity to invest is close to unity, intergenerational mobility would
be considerable if utility-maximizing investments in children alone
linked different generations of a family.

If investments did not depend on income or other variables and were
simply given to each family, an increase in the endowment of parents
by 8Vt would increase the income of their children by h8Vt, the income
of grandchildren by h28Vt, and the income of the mth generation of
descendants by

(7.12)

when Yt is exogenous. These increases, which also decline monotoni
cally if h < 1, would be close to zero after a few generations because
usually h < 0.75. Unless the degree of inheritability is close to unity,
intergenerational mobility would be considerable if cultural and biolog
ical inheritance alone linked different generations of a family.

If investments in children depend on family circumstances, and if the
degree of inheritability is not negligible, an increase in the income of
parents would not simply raise the incomes of their descendants by the
sum of the increases given in Eqs. (7.11) and (7.12). Inheritances and
investments interact. In particular, the incomes of descendants could
continue to rise for several generations even though hand f3 were both
less than unity, and many generations might elapse before the in
creases were below 25 percent of the initial increase. Consequently,
the interaction between investments and inheritances can sharply in-
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crease the effect of the incomes and endowments of ancestors on cur
rent incomes.

Consider, for example, an increase in the endowed luck of the ith
family in the tth generation (8vD that is compensated by a decline in
market luck so that own income (ID remains the same. Since family in
come (sD increases because the endowment of children increases by
h8vL parents in t want to increase their own consumption and reduce
their investment in children. The own income of children (11+1)' then,
would increase only by a fraction (a) of their increased endowment; the
rest is spent by parents on their own consumption. The own income of
grandchildren (11+2) would also increase, partly because the own in
come of their parents increases and partly because these grandchildren
inherit some of the increased endowment of their parents. The total in
crease in the income of grandchildren \vould be

811+2 = {3811+1 + a8e~+2 = ah{38v~ + ah28v~

= ah( {3 + h)8v1 = ({3 + h)811+1.

Therefore, if {3 + h > 1 (if the sum of the degree of inheritability and
the propensity to invest in children exceeds unity), a compensated in
crease in the endowment of parents would increase the inCOlne of
grandchildren by more than the income of children.

The effects on the incomes of great-grandchildren, great-great
grandchildren, and still more distant descendants can be derived in the
same way. The increase in the income of, say, great-great-grandchildren
would also exceed that of children if (3 + h were sufficiently greater
than unity. A general formula relating the change in the income of the
mth generation of descendants to a compensated change in the endow
ment of parents is given by the coefficient of ei-m in Eq. (7.4). This
coefficient can be measured relative to the equilibrium level of average
income and written as

8Ii m-l 8e i

:+m = h(1 - (3) L {3m-l-jh j -}-
1 j=O e

(3m - hm 8e~ 8e~
h(1 - (3) ~ h -=- = h(1 - (3)gm -=- for {3 1= h (7.14)

fJ - e e

8ei

h(1 - (3)m{3m-l -}- for {3 = h.
e

The term gm is a symmetric polynomial in {3 and h that has a max~

imum at the initial generation when {3 + h < 1; it rises to a peak and
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then declines monotonically when f3 + h > 1, where the peak is later
the larger f3 + h is (see Mathematical Appendix, note C). Figure 7.1
plots the path of gm for three sets of values of f3 and h. In curve A both
are "low," h = 0.20 and f3 = 0.45, and by the fourth generation gm is
only 16 percent of its initial value; in curve B, h = 0.30 and f3 = 0.80,
and gm rises for one generation, then declines to less than 25 percent of
the initial value by the tenth generation-; in curve C, h = 0.70 and f3 =

0.90, and gm rises for five generations, then declines slowly, does not
reach its initial value until the fifteenth generation, and is less than 25
percent of the initial value only after the twenty-ninth generation!

The income of a given family can be well above or below average for
several consecutive generations because of a run of very good or bad
luck; that is, because the u and v in Eq. (7.4) have the same sign and are
not negligible for several consecutive generations. Since these random
variables are assumed to be independently distributed, the probability
is low that more than two consecutive generations have unusually good
or bad luck. However, the income of a family with unusual luck in only
one generation and average luck in all subsequent generations would
also be significantly above or below average for several consecutive
generations if the degree of inheritability and the propensity to invest in
children were substantial.

Thus the welfare of several consecutive generations of the same fam
ily would be closely linked whenever inheritability and investments are

9m

9m = J3m-hm

J3-h

A h = 0.20; J3= 0.45

B: h = 0.30; J3 = 0.80

c: h = 0.70; J3= 0.90

2.0

1.0

10

c

20 30 40 50m

FIGURE 7.1 Generational pattern of changes in income with different val
ues for the propensity to invest and the degree of inheritability, where m
denotes the number of generations after a shock to family income and gm
measures the effect on subsequent incomes.
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substantial. The degree of inheritability and the size of endowments are
not rigidly determined by the biology of human inheritance, but are
greatly influenced by social organization. Some societies rely heavily
on family reputation in assessing various characteristics of individuals
because there is no accurate method of assessing them directly. Fami
lies then have an incentive to maintain and enhance their reputations
by controlling and guiding the characteristics of their members through
investments in family endowments (see Chapters 6 and 11). As a result
of these efforts, members of the same family become more similar than
they are in "open" societies where families gain less from controlling
their members. Therefore, if the propensity to invest were the same,
the income of children would be more similar to the incomes of their
parents, grandparents, and other relatives when cousins, uncles, neph
ews, grandparents, grandchildren, and other family members are more
concerned about one another.

Since a run of successes or failures in the same family is more likely
when the degree of inheritability is greater, perhaps the Adams family
in the United States has received so much attention precisely because
many generations of accomplishment are unusual in this open society.
Successful families presumably are more common and less worthy of
attention in a more closed society like traditional India or China.

Estimation of Family and Market Parameters

The concept of an endowment may seem to be another" empty box."
Endowments cannot readily be measured, since little is known about
the cultural and biological inheritance of many characteristics. Chapter
6 showed, nonetheless, how the demand for children could be related
to more readily measured variables, and in the same manner endow
ments can be eliminated from the income-generating equation. (I am in
debted to Sherwin Rosen for suggesting this approach.) If Eqs. (7.1)
and (7.3) are combined, a second-order stochastic difference equation
results, which depends only on the income of the same family in three
consecutive generations and its market and endowed luck:

1:+1 = ae(1 - h) + ([3 + h)11 - [3hl1-1 + aU#l
= ae(1 - h) + ([3 + h - [3h)11 + [3h(11 - 11-1) + autJ1' (7.15)

where U#l = U1+1 - hu1 + V1+1 and [3 + h - [3h < 1 if [3,h < 1.
The effect of a change in the incomes of parents and grandparents on

the income of children is determined by the propensity to invest and
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the degree of inheritability. Both parameters must be less than unity if
income is to converge to the equilibrium level ae/(1 - (3). The positive
coefficient of the difference in income between parents and grand
parents measures the momentum that carries the growth in income
between these generations into the children's generation.

The residual, u*, is negatively correlated over time because Ut affects
ut positively and Ul+l negatively. Since the absolute value of the co
variance between Ul+l andut is larger when h is larger, and since h < 1
and E(Ut+l) = 0, the residuals from Eq. (7.15) would have damped oscil
lations around the origin that would be more pronounced when h is
larger.

An increase in the income of grandparents, It-I, would lower the in
come of grandchildren, 1t+1 , if the income of parents, It, the market
luck of parents and grandchildren, Ut and Ut+l, and the endowed luck of
grandchildren, Vt+l, were held constant. This negative relation between
the incomes of grandparents and grandchildren is surprising6 in view of
the fact that an increase in the income of grandparents would raise the
income of parents, which in turn would raise the income of grand
children. The negative relation in Eq. (7.15) assumes, however, that
the income of parents and the stochastic terms Ut+b Ut, and Vt+l are held
constant. Since the income of grandparents can increase without
changing these variables only if the endowed luck of parents, Vt, has
decreased (see Eq. 7.3), and since a decrease in Vt would decrease 1t+1

even when It is held constant (because endowments are partly inherited
by children), an increase in 1t- 1 appears to decrease 1t+1 only because of
the implied decrease in Vt.

Many discussions of intergenerational mobility estimate Markov and
related processes to generate income and wealth but fail to consider the
underlying behavior (Hodge, 1966, and Singer and Spilerman, 1974,
are examples). Our analysis shows that such estimates can give a mis
leading impression about causation. For example, the decrease in I t+1

in Eq. (7.15) is not caused by the increase in I t - 1 but by the implied de
crease in Vt.

Since both f3 and h could be determined if the two income coeffi
cients in Eq. (7.15) were known,7 the inheritability of endowments

6. However, see the Chapter 6 discussion of the negative relation between
the number of grandchildren and the income of grandparents.

7. If f3 + h = at and f3h = a2, then

(f3 - h)2 = ai - 4a2

and f3 - h = ±vai - 4a2.
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could then be determined without any knowledge of endowment. The
variance in endowed luck relative to the variance in market luck could
also be determined without information on endowments if the variance
and covariance of the residual u* were known (see Mathematical Ap
pendix, note D). Once f3 is determined, information on rates of return
could be used to estimate the fraction of family income spent on chil
dren, a, because a = f3/(1 + r). Finally, f3, h, a, and(T~/(T~ could be in
serted into Eq. (7.7) to determine the variances in endowed and market
luck from information on the variance in income. Consequently, if the
parameters in (7.15) could be estimated, all the information required to
understand the determinants of inequality and intergenerational mobil
ity would be available without information on endowments: the pro
pensity to invest, the degree of inheritability, the fraction of income
spent on children, and the inequality in market and endowed luck.

The income parameters in (7.15) could be estimated from informa
tion on three generations of incomes of homogeneous families faced
with a stable environment. Since the residual Ur+1 is negatively corre
lated with It (because Ut is positively correlated with It), It should be re
placed by an "instrument" that is uncorrelated with UA-b such as the
income of great-grandparents. 8 If a suitable instrument is not available
and ordinary least squares are used, the coefficient of It (f3 + h) would
be biased downward and that of I t- 1 (-f3h) would be biased upward.
For example, if a = h = 0.5, f3 = 0.7, (Tu = 1, and (Tv = 2 (earlier dis
cussion has showed why (Tv would significantly exceed (Tu), the least
squares estimate of f3 + h = 1.2 from large samples would be 1.11, and
that of - f3h = - 0.35 would be - 0.27. The estimate of f3 derived from
Eq. (*) in note 7 would then be slightly biased upward to 0.78, but the
estimate of h would be biased downward by almost 30 percent to 0.36.

Unfortunately, few data sets contain good information on the income
of parents and children, let alone on grandparents. If the income of
children were related only to the income of parents, the least-squares
estimate of f3 + h would be bounded between f3 and f3 + h if incomes
were accurately measured (see Mathematical Appendix, note E).
Actual estimates might be much lower because of the low quality of

Since presumably {3 > h,

at + va! - 4a2 at - vai - 4a2 (*)
{3= 2 ,h= 2 .

8. Therefore, the parameters could be identified if information on four gen
erations were available (identification of this system is discussed in Gold
berger, 1979).
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data on incomes of consecutive generations (see the estimates and dis
cussion in Diamond, 1980).

Heterogeneous Families

Income would be more symmetrically distributed than the earnings due
to market and endowed luck, because-from Eq. (7.6)-income is a
weighted sum of the luck in different generations. This is not dis
turbing, however, even though actual income distributions invariably
are skewed to the right. The distribution of earnings resulting from luck
is likely to be quite skewed, even when the endowed and market abili
ties that determine luck are symmetrically distributed (see Chapter 3
and Rosen, 1978). More disturbing is the implication of Eq. (7.8) that
all families have the same long-run equilibrium income; we know that
blacks in the United States and other groups elsewhere have had lower
than average incomes for many generations.

This implication can be altered without changing the basic approach
and the linearity of the model by dropping the assumption that all fami
lies are identical. They may have different utility functions, rates of re
turn, expected endowments, and degrees of inheritability because of
market discrimination and favoritism or inherited differences in tal
ents, abilities, and opportunities. If r, h, e, and a differed among
families but were the same for all generations of a given family - if pa
rameter values were fully inherited by children-Eq. (7.6) would be
modified only by introducing a superscript to indicate the parameters
of the ith family.

If f3 and h were less than unity for all families, Eq. (7.8) implies that
the long-run equilibrium income of the ith family would be

(7.16)

The equilibrium income of the ith family is independent of its degree of
inheritability, but is positively related to average endowment, fraction
spent on children, and propensity to invest in children.9 For example,

9. A more reasonable assumption than full inheritability is that some param
eters are only partially inherited. The fraction spent on children and the pro
pensity to invest in generation t + 1 might be linearly related to the parameters
in the tth generation:

a~+l = (1 - bi)"jii + bia~ + E~+l'

and 13~+1 = (1 - C
i){3i + cY3~ + a~+l'
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black families in the United States have had lower equilibrium incomes
than white families partly as a result of their lower rates of return on in
vestments in human capital (Becker, 1975).

Since the income of each family fluctuates around its own equilib
rium level, the incomes of different generations of the same family
would usually be below average if its equilibrium income were below
average. Similarly, different generations of a family usually would
be above average if its equilibrium income were above average. As a
result, the distribution of equilibrium incomes would affect the degree
of intergenerational mobility as measured by the correlation between
the income of children and the incomes of parents and other ancestors,
or by the effect of a change in curre~t income on the incomes of
descendants. In particular, the coefficients of It and It- 1 in Eq. (7.15) or
the function gm in Eq. (7.14) would differ among families if the propen
sity to invest and the degree of inheritability differed.

Since rates of return on human capital have been lower for
blacks-some evidence in Freeman (1981) suggests that the dif
ferences may have narrowed in recent years-the propensity to invest
would be lower for blacks if utility functions were the same in both
black and white families. 10 Hence the effect on the income of children
of a change in the income of parents would also be lower for blacks, as
demonstrated in Diamond (1980) and Freeman (1981).

The equilibrium distribution of income depends on the distributions
as well as the means of family parameters. Indeed, the distribution of
income can be quite skewed and unequal even when market and en
dowed luck are negligible. For example, if the average endowment (e)

and fraction spent on children (a) were the same in all families, and if
the degree of inheritability and market and endowed luck were neg
ligible (u = v = h = 0), the income-generating equation would be

(7.17)

If f3i were symmetrically distributed, and ifIt = 1 for all i, Ii would be

where Ei and ai are disturbances, and ai and lfi are the equilibrium values of
these parameters for the ith family. It is easy to show that the equilibrium in
come is independent of hi and ci and is proportional to (ii, (1 - {3i)-l, and ei, as
in Eq. (7.16).

10. The propensity to invest in children, f3 = a(l + r), is also indirectly af
fected by r because an increase in r lowers or raises a as the elasticity of substi
tution in the utility function between the consumption of parents and the in
come of children is less than or greater than unity. However, f3 must change in
the same direction as r if the income of children is not an "inferior" commodity
to parents.
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symmetrically distributed with the same variance as f3i. The variance in
I~, however, would exceed that in It and the distribution ofI~ would be
skewed to the right because f3i and 11 are positively correlated. The
skewness and inequality in I~ would exceed that in I~, and both
skewness and inequality would continue to increase until the equilib
rium distribution of income was reached (see Mathematical Appendix,
note F). The main cause of skewness in the distribution of income is
the positive correlation between the equilibrium income of parents and
their propensity to invest in children. Families with higher propensities
to invest have higher incomes in that they spend a smaller fraction of
their incomes on consumption and a larger fraction on investments in
descendants.

Government Redistribution of Income

Taxation, subsidies, and other public expenditures have been ignored
up to now ~ but can readily be incorporated into our analysis of income
distribution. The difference between taxes paid and benefits received
by the ith family in the tth generation can be approximated by the rela
tion

T: = b + sIfi + 0:, (7.18)

(7.19)

where 1° is "taxable" income, band s are constants, and 0 has a zero
mean and is assumed to be distributed independently of market and en
dowed luck. If b < 0 and s > 0, the tax-benefit system would tend to
be "progressive," because net taxes would be a larger fraction of in
come at higher income levels; if s were constant, the system would,
however, be "proportional" at the margin. The variable 0 partly mea
sures the difficulty in defining taxable income (leisure, for instance, is
excluded), and partly measures differences in the political power of
persons with similar incomes. Farmers, teachers, and truck drivers, for
example, have received greater political benefits than delicatessen
owners, auto mechanics, and laborers because they have had greater
political power.

Disposable family income can be defined as the sum of the income of
parents net of their taxes and benefits (their disposable own income)
and the value to parents of the disposable endowment and market luck
of their children:

Sd _ ]d (1 - s)(et+1 + Ut+1) - (b + Ot+1)
t - t + 1 + fa '
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where ra is the after-tax rate of return on investments. If the effect on
the family of all government programs were known to parents, they
would maximize their utility subject to disposable family income,
where utility depends on own consumption and the disposable income
of children. The income- and investment-generating equations would
be

11+1 = f3a11 + a(l - s)(et+1 + Ut+1) - ab - aflt+b

Yt = f3a11 - (1 - a)(l - s)(et+1 + Ut+1)

+ (1 - a)b + (1 - a)fl t+b

(7.20)

(7.21)

where f3a = a(l + ra) is the after-tax propensity to invest. ll Each
dollar of taxes paid by children reduces their disposable income only
by a dollars, because parents increase their investments by (1 - a)

dollars.
Equation (7.19) implies that disposable family income is not affected

by a subsidy to parents financed by a tax on children or by a subsidy to
children financed by a tax on parents; that is,

dSt
d = 0, ·f dId _ (db + dflt+1)

1 t - 1 + r
a

. (7.22)

Furthermore, the disposable income of children would not change if
disposable family income were unchanged. Parents would increase or
decrease their expenditures on children (see Eq. 7.21) to offset the
taxes on or benefits to children. Therefore, Eqs. (7.19) to (7.21) imme
diately show why a public debt financed by future taxes, or transfers to
the elderly financed by taxes on the young, may not burden future gen
erations or the young-nor will they benefit present generations or the
elderly.12 Similarly, public education and other programs to aid the
young may not significantly benefit them because of compensating de
creases in parental expenditures. 13

11. Equation (7.21) implies that n~+l would not be independent of before-tax
income (1~+1) if n}+l were anticipated by parents, since their investments in
crease when n~+l increases. This explains why I have assumed thatn~ is inde
pendent of u~ and vt but not necessarily of taxable income (/fi).

12. See the argument in Barro (1974) and subsequent discussions in his later
work (1976, 1978) and that of Feldstein (1976); see also Chapter 11.

13. Some of these programs are discussed in Chapter 6. Peltzman (1973) and
McPherson (1974) find rather small effects of subsidies to higher education on
enrollments in higher education.
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Therefore, little generality is lost by assuming that the budget is bal

anced in each generation:

It = 0, for all t,

which implies that

b = -sIg, and 11 = It - Tt = It, (7.23)

(7.24)

where It is average before-tax income. If all families are identical, the
equilibrium level of average income is immediately derived from Eq.
(7.20):

Id = 1 = a(1 - s)~
1 - f3a - ase'

where e = I g
/ 1. An increase in s reduces f3a by reducing the after-tax

rate of return,14 and an increase in s would also reduce the numerator
of Eq. (7.24) if a were not significantly raised. Therefore, an increase in
s is likely to reduce equilibrium incomes because investments in chil
dren are discouraged by the reduction in after-tax rates of return.

The equilibrium standard deviation of disposable income is also
readily derived from Eq. (7.20). The equilibrium coefficient of variation
is obtained by dividing the equilibrium standard deviation by equilib
rium average income:

eV2 = (1 - f3a - aSe)2 [ev2 + (1 + hf3a) eV2 + eVh ] (7.25)
[d 1 - f3~ u (1 - hf3a) e (1 - S)2 ,

where eVn = a-n/~. It is easily shown from Eqs. (7.24) and (7.25) that
an increase in s would decrease the equilibrium standard deviation of
disposable income if a and a-~ were not significantly raised. The effect
on the coefficient of variation, however, is less obvious because an in
crease in s tends also to reduce average income.

The effect on the coefficient of variation can be determined if the def
inition of taxable income is explicitly related to the definition of
before-tax income. Taxable income depends on whether investments

14. A reduction in the after-tax rate of return would raise the fraction of dis
posable family income spent on children if the elasticity of substitution
between parental consumption and the disposable income of children were less
than unity. The after-tax propensity to invest, f3a = a(1 + 'a), would be re
duced, however, because any rise in a would not completely offset the fall in 'a
(see note 10). An increase in s could reduce the denominator of (7.24) if any in
crease in as! exceeded the decrease in f3a .
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in children can be written off, whether depreciation can be deducted
from taxable income, whether interest is taxed as it accrues, and by
similar issues. Consider two plausible definitions:

1ft = Yt-l + et + Ut = It

and Ig2 = Igt - Yt-l = I _ Yt-l
ttl + r t 1 + r·

(7.26)

The first is the before-tax income of previous sections, while the sec
ond permits inves,tments in children to be depreciated. If we continue
to assume that the before-tax rate of return, r, is unaffected by the ac
cumulation of capital, the after-tax propensities to invest corre
sponding to these definitions of taxable income are

a(l + rat) = f3at = a(l - s)(l + r)

and a(l + ra2) = f3a2 = a[l + (1 - s)r].

The term outside the brackets in Eq. (7.25) (since t 1 = 1) is

(1 - f3al - ast1)2 (1 - f3a2)2
11 = 1 _ ~2 = 1 _ ~2 , for Ig = Igt

fJal fJ at

(7.27)

(7.28)

An increase in s necessarily increases 11 if a is unaffected, if r exceeds
0.52, and if s exceeds + 0.1. An increase in s also tends to increase h,
especially if r is larger than t 2 •

15

An increase in s lowers the coefficient of CV~ and raises the coeffi
cient of CV~ in the bracketed term in Eq. (7.25) and may affect the
variability of n itself. Since an increase in s also tends to raise the term
outside the brackets, our analysis does not support the prevalent view
that redistribution within a progressive tax/benefit system narrows the
inequality in disposable incomes; indeed, such redistribution may well
widen the inequality even in disposable income.

Most discussions of inequality ignore the relation between taxes or

15. By differentiation, aft/as> 0 if r > (1 + r)2(1 - s)a(l - a). If s 2:: 0.1,
this inequality would be satisfied when r > 0.225(1 + r)2-because
a(l - a) :::; 1/4-or when r > 0.52.

In the case off2 , aj; / as > 0 if r - t 2 > rf3a (1 - ast2) - t 2f3~2. This inequal
ity necessarily-holds if r > t 2and if 1 - ast2 :::; f3 a 2 ,and it could hold when these
inequalities are reversed.
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benefits and variables other than income (represented by n in our for
mulation) and do not go beyond the initial impact to equilibrium distri
butions. Although progressive redistribution initially narrows inequal
ity by reducing the variability in after-tax incomes (if the- variability in
n is small), the equilibrium level of inequality may well be raised, be
cause families reduce their investments in descendants. Perhaps this
conflict between initial and equilibrium effects explains why the large
growth in redistribution during the last 50 years has had only modest
effects on after-tax 'inequality.

Therefore, a progressive income tax system not only reduces effi
ciency by discouraging investment but may also widen the equilibrium
inequality in disposable incomes. By contrast, policies that improve
access of poor families to the capital market to finance their invest
ments in human capital reduce inequality while raising efficiency (see
the discussion in Chapter 6).

Economic Growth

The equilibrium level of income is stationary because I have assumed
that 13 and h are less than unity, and that income per unit of capital (w),

rates of return (r), and average endowments (e) are constant over time.
If, say, W grew over time because of autonomous technological
progress, the income-generating equation (6.8) could be written as

13
Ittl = 1 + y It + aWt+let+l + aWt+lUt+l

= f3*It + aWt+let+l + aWt+lUt+l, (7.29)

(7.30)

where It = (Wt+l/Wt) It = (1 + y)It is the income in generation t valued
in units of Wt+l, and y is the given rate of growth per generation in w.

The propensity to invest is reduced from 13 to 13* because parents invest
less in children when the endowments of children increase.

If 13* and h were less than unity, Eq. (7.29) implies that the equilib
rium level of average income in generation t would equal

- aWte
It = 1 - 13*·

Since Wt grows at the rate of y per generation, It would not be sta
tionary but would grow at the same rate. An increase in y raises the
equilibrium rate of growth in income, at the same time lowering the
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equilibrium level of income for any given Wt because an increase in 'Y
reduces the propensity to invest in children.

The equilibrium coefficient of variation in income would still be sta
tionary, inasmuch as both the standard deviation of income and
average income grow at the rate of 'Y per generation. The only change
from Eq. (7.10) is that 13 is replaced by 13*. Similarly, the relative de
gree of intergenerational mobility is unchanged from Eq. (7.14), except
that again 13 is replaced by 13*.

Since intergenerational mobility and the coefficient of variation are
negatively related to the propensity to invest, an increase in 'Y would
raise intergenerational mobility and inequality within a generation.
More rapid growth in incomes would be associated both with more
equal opportunity between generations and with less equal outcomes
within a generation. The absence of a clear-cut association between
economic growth and "inequality" (Paukert, 1973, diagram 1), is not
surprising, especially since growth might also be associated with higher
rates of return on investments and lower degrees of inheritability.

Since the distribution of income converges to a stationary coefficient
of variation even when 13 exceeds unity if 13* (and h) are less than unity,
the assumption made throughout this chapter that 13 < 1 can be re
placed by the weaker assumption that

13 = a(1 + r) < 1 + 'Y. (7.31)

Therefore, the rate of return per generation could significantly exceed
unity, and more than half of family income could be spent on children,
yet the analysis in this chapter would be fully applicable as long as the
rate of growth in income was sufficiently large.

The Quantity of Children

An easy way to generalize the assumption that each family has only
one child is to assume that the number of children is determined ex
ogenously. The utility function and family income of parents would
then depend on the number as well as the income of children:

and

Vi = V(ZLIi+1,ni)

i i( i + i )Zi ~ Ii _ Ii nt et+1 Ut+1
t + 1 + r t+1 - t + 1 + r '

(7.32)

(7.33)
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where Wt = 1 for all t, n~ is the number of children of the ith family in
the tth generation, and all siblings are assumed to be identical. The
shadow cost of investing in children is

ni
. t---

1 + r
(7.34)

because an increase in the number of children raises the total cost of
adding to the income of each child (as discussed in Chapters 5 and 6).

If V t is maximized with respect to Zt and It+1 , subject to Eq. (7.33)
and a given nt, the income-generating equation for I t+1 would be

a(7T}t+l,nD(1 + r)/~ . .
1:+1 = i + a(e:+1 + U:+1)

nt

= ~~/~ + a(e:+1 + Ui+1), (7.35)

where ~~ = [a(-7T}t+l,nD(1 + r)]/ni is the quantity-adjusted propensity to
invest of the ith family in the tth generation. The fraction of family in
come spent on children (a) depends on the shadow cost of adding to the
income of children (7T/), and also separately on the number of children
(a change in numbers would usually change the ratio of the marginal
utility of own consumption to the marginal utility of children's in
come).

An increase in numbers would lower the adjusted propensity to in
vest ({3), because the fraction of family income spent on children would
increase (if at all) by a smaller percent than the numbers. Therefore,
families with more children invest less in each child and the effect of
parents' income on the income of each child is weaker. Moreover, the
distribution of income is more unequal and skewed when the distribu
tion of children among families is more unequal and skewed, because
the distribution of adjusted propensities to invest is then more unequal
and skewed.

The trouble with this analysis is that the number of children is not ex
ogenous; as we saw in Chapters 5 and 6, it is determined by the utility
maximizing behavior of parents along with the quality of children and
parental consumption. The simultaneously determined "observed" de
mand functions for quantity and quality of children (see Eq. 6.21) are
as follows:

(7.36)
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(7.37)

The interaction between the demands for quantity and quality raises
the effect of endowments or market luck and lowers the effect of own
income on the quantity of children; indeed, an increase in own income
could reduce the quantity of children even if an increase in own income
would significantly raise quantity when the shadow prices of quantity
and quality were held constant. Similarly, the interaction raises the ef
fect of own income and lowers the effect of endowments or market
luck on the demand for quality of children.

By repeated substitution for et+l from Eq. (7.2) and It from Eq.
(7.37), nt and It+1 would become functions of the whole series of past
and present values of market and endowed luck (Ut+b Ut, ... ; Vt+l,

Vt, ...), the degree of inheritability (h), and the parameters of Eqs.
(7.36) and (7.37). These derived functions can be used to obtain the
equilibrium distributions of income per person and number of children
per family, and the equilibrium covariance between number of children
and parental income (Tomes and Becker, 1981).

If the endowments or market luck of siblings differed, if human capi
tal were distinguished from nonhuman capital, and if parental prefer
ences were child neutral (see Eq. 6.12), richer families would invest
more human capital and less nonhuman capital in abler children,
whereas "poorer" families (that is, families who invest only in human
capital) would invest more human capital in abler children only if effi
ciency dominated equity in these families. Parental responses in richer
families to differences among their children would widen the inequality
in earnings and narrow the inequality in total incomes of these chil
dren, while parental responses in poorer families would widen or
narrow the inequality in earnings of their children as efficiency or
equity dominated.

Assortative Mating

Chapters 3 and 4 assume that participants in marriage markets maxi
mize their utility subject to the competition from other participants. If
each has complete knowledge of the characteristics of all participants,
efficient marriage markets combine persons with similar family back
ground, intelligence, preferences, and other characteristics. If, how-
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(7.39)

ever, the information about participants is imperfect, the degree of pos
itive sorting can be substantially reduced (see Chapter 10).

Each family is easily followed over time in this analysis because mar
riage and sexual reproduction have been ignored. Fortunately, families
can also be followed when persons marry to reproduce, even if the de
gree of assortative mating is quite weak. To simplify the discussion, as
sume that parents have two children who are identical except that only
one (perhaps the elder or the son) carries the family name after he
marries. All children marry when they become adults, and for the
present, marriage is assumed to be unproductive in the sense that the
income of each person is entirely determined by his endowment,
market luck, and investments by parents. If children inherit a fraction
(h) of the average endowment of their parents, the income-generating
equation for a child of the ith family would be

I i - ftIi + I ki ) + ah ( i k
i
) (1 h) - ( .i i) (7.38)t+1 - 2\ t t t 2 et + et t + a - e + a Vt+1 + Ut+1 ,

where e: = (1 - h)e + (h/2)(e:-1 + efll1) + v:, I: + If} is the total in
come of his parents, the person carrying the name of the ith family in
the tth generation marries someone from the ktth family, and I assume
that Wt = 1 for all t.

The similarity between the incomes and endowments of mates de
pends on the information in marriage markets. We assume that these
characteristics of mates are determined through the following linear
stochastic sorting equations:

If} = 1t(1 - R/) + R/I: + cP~

and ef~ = e(l - Re) + Ree~ + t/J}.

The stochastic variables cPt and t/it are assumed to be uncorrelated with
It and et but tend to be correlated with each other. The coefficients R/
and R e measure the degree of assortative mating of each characteristic
and are assumed to be stationary over time. An increase in the informa
tion in marriage markets would raise R/ and R e and lower the variability
in cP and t/i.16 Although persons with similar family backgrounds tend to

16. Since all persons are assumed to marry, CTIk = CTI i and CT~k = CT~i. There
fore

~t = (1 - RY)cr1t and ~t = (1 - R~)cret'

and increases in R[ and R e decrease ~ and ~ respectively.
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marry (R] and Re would be greater than zero), different generations of
the same family usually marry into different families (that is, k depends
on t as well as 0.

By substituting these equations into (7.38), one obtains the
income-generating equation

where i3 = (13/2)(1 + R]), h = (h/2)(1 + Re), and

i _ - 13 - ah _
2t+1 - a(1 - h)e + 2" (1 - R])lt + "2" (1 - Re)e

. . 13. ah .
+ a(v:+1 + U:+1) + 2" f/J: + "2" t/J:.

(7.40)

(7.41)

Endowments can be eliminated from Eq. (7.40) (by the method used
earlier) to obtain an equation linking the incomes of three consecutive
generations:

(7.42)

where 2A-1 depends on 2t+1' h, and lagged values of some of the sto
chastic variables.

Equations (7.40) and (7.42) are the same as Eqs. (7.3) and (7.15) ex
cept that 13 and h are replaced by i3 and h (see Mathematical Appendix,
note G), and cP and t/J are part of the stochastic terms. Since (7.40) and
(7.42) are identical to these earlier equations when R] = Re = 1, the
previous analysis is equivalent to assuming perfect assortative mating
in incomes and endowments. Perfect sorting of both characteristics
may not be feasible, however, partly because each participant in a mar
riage market has a given "bundle" of income and endowments (see
Wessels, 1976; Goldberger, 1979; and note G), but mainly because of
imperfect information about these characteristics. The family back
grounds and other characteristics of prospects can be readily assessed,
but not their endowments and market luck. Imperfect information re
duces the degree of positive sorting and raises the importance of sto
chastic determinants of marriages.

Improved information in marriage markets raises the degree of posi
tive sorting by income and endowments, and hence also raises i3 and h.
Since an increase in 13 or h increases the equilibrium variance in in
comes, improved information and more positive sorting also increases
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the equilibrium variance in incomes,17 although the effect would be
tempered by a reduced variability in the stochastic determinants of
sorting (cP and $).

I have shown that if {3 and h are sufficiently large-that is, if (,8 + h)
is sufficiently greater than unity- the incomes of descendants would
remain well above or below average for many generations, simply be
cause one ancestor had been rich or poor. Equation (7.42) indicates
that (j3 + h) is the relevant determinant of intergenerational mobility
when assortative mating is not perfect. Then if {3 and h are both less
than unity, intergenerational mobility would necessarily be quite large
without strong assortative mating by income and endowments. For ex
ample, the incomes of descendants return monotonically and rapidly to
normal for all values of {3 and h less than unity when one ancestor has
been rich or poor, if mating is randomly related to income and endow
ments. This is so because

/3 + h < 1, if R] = Re = 0 and {3, h < 1. (7.43)

Aside from repeated good or bad luck, families would not remain rich
or poor for many generations unless mates by and large have similar
characteristics.

I have been assuming that a person's income does not depend on the
characteristics of his mate, which is equivalent to assuming that

17. Others have also concluded that inequality is raised by an increase in as
sortative mating (see for instance Blinder, 1973, 1976, and Atkinson, 1975). In
deed, Plato argued for negative sorting by temperament and family background
because he believed that positive sorting increased inequality:

We will say to him who is born of good parents,-0 my son, you ought to
make such a marriage as wise men would approve . . . always to honour
inferiors, and with them to form connexions;-this will be for the ben
efit of the city and of the families which are united . . . he who is con
scious of being too headstrong . . . ought to desire to become the rela
tion of orderly parents; and he who is of the opposite temper ought to
seek the opposite alliance . . . everyone is by nature prone to that
which is likest to himself, and in this way the whole city becomes
unequal in property and in disposition; and hence there arise in most
states the very results which we least desire to happen . . . the rich
man shall not marry into the rich family, nor the powerful into the family
of the powerful . . . we should try . . . to charm the spirits of men
into believing the equability of their children's disposition to be of more
importance than equality of excessive fortune when they marry (Plato,
1953, pp. 340-341).
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average income is independent of the degree of sorting. 18 Yet the analy
sis of marriage markets in Chapters 3, 4, and 10 indicates that the de
gree of sorting is important precisely because the output of married
households depends on the characteristics of both mates. An increase
in R] and Re due to improved information in marriage markets raises
the output of the average marriage because mates would be better
matched. Therefore, an increase in R] and Re might well lower the equi
librium coefficient of variation in incomes even though the standard de
viation of incomes would increase (average income could increase by a
greater percent). Other discussions of the effect of assortative mating
on income inequality, which have concluded that an increase in the de
gree of positive sorting must raise inequality, ignore the effect of sorting
on marital productivity. See, for example, Blinder (1973, 1976) or At
kinson (1975, pp. 150-151).

If the rate of growth in income per unit of capital (w) equals y per
generation, the adjusted propensity to invest and the degree of inherita
bility become:

- _ ,8(1 + Rz) d h- _ h(1 + Re )
,8 - 2(1 + y) an ,- 2 . (7.44)

If R] == 0.6 (approximately the correlation between the education of
spouses), Re = + 0.5, and y == + 0.4 (about a 1.2-percent growth in w

per year compounded for 25 years), then /3 = 0.57,8 and h = 0.75h.
Hence sizable growth and far-from-perfect sorting substantially reduce
both the propensity to invest and the degree of inheritability, and
thereby significantly lower both the absolute variability of income and
the degree of intergenerational immobility (as measured by the func
tion gm in Figure 7.1). The relative variability of income, however, is

18. Equation (7.40) implies that average income is independent of R/ and R e ,

for by taking expectations:

- - f3 ah
£(It+1) = f3E(lt ) + ahe + 2 (1 - R/)£(lt ) + 2 (1 - Re)e + ae(1 - h)

= f3E(lt ) + ae.

Hence, in stationary equilibrium,

ae
E(l) = 1 - f3'

which is the same as Eq. (7.8) and is independent of R/ and R e •
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raised by growth and might also be raised by imperfect sorting because
sorting has a sizable effect on marital output.

Summary and Conclusions

The crucial assumption in the theory of inequality and intergenera
tional mobility presented in this chapter is that each family maximizes
a utility function spanning two generations-an assumption I use
throughout the book. Utility depends on the consumption of parents
and the quality of children, where quality is measured by the income of
children when they become adults. Note H of the Mathematical Ap
pendix shows that the implications are similar when quality is mea
sured by the utility of children when they become adults.

The income of children is raised when they receive human and non
human capital from their parents. Their income is also raised by en
dowments of family reputation and connections; knowledge, skills, and
goals provided by their family environment; and genetically deter
mined race and other characteristics. The fortunes of children are
linked to their parents not only through investments but also through
these endowments.

The income of children also depends on stochastic terms measuring
their luck in the endowment "lottery" and in the market for income.
The distribution of luck is the foundation of many models of the distri
bution of income that ignore utility maximization. Luck and utility
maximization interact in our analysis because the optimal investment
in children depends on both their market luck and their endowed luck.

Parents maximize their utility subject to their own income, the in
herited endowments of children, and any anticipated endowed and
market luck of children. The optimal investment in children depends
on the propensity to invest in children, an important parameter of the
analysis. This propensity is positively related to the fraction of family
income spent on children, rates of return on investments in children,
and the degree of assortative mating; it is negatively related to the rate
of growth in income.

The equilibrium income of children is determined by their market
and endowed luck, the income and endowment of parents, and the two
basic parameters-the degree of inheritability of endowments and the
propensity to invest in children. If these parameters are both less than
unity, the distribution of income between families approaches a sta-
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tionary distribution. The stationary coefficient of variation of income is
greater, the larger the inequality in the distribution of market and en
dowed luck, the larger the degree of inheritability, and the smaller the
propensity to invest in children. The propensity to invest is increased
by a fall in the rate of growth in incomes over time or by a rise in rates
of return.

Differences among families in rates of return, average endowments,
or other parameters raise the inequality in income and stretch out the
income distribution by interacting with income and luck. For example,
families with higher propensities to invest have higher incomes, an in
teraction that raises inequality and skews the distribution of income to
the right, even if luck and all parameters are symmetrically distributed.

A progressive system of government redistribution is usually said to
narrow the inequality in disposable income. One of the more surprising
implications of our analysis is that progressive taxes ,and expenditures
may well widen the inequality in the long-run equilibrium distribution
of disposable income, essentially because parents are discouraged
from investing in their children by lower after-tax rates of return.

The incomes and endowments of parents and other family members
have a more significant effect on the incomes of children and later
descendants when the degree of inheritability and the propensity to in
vest are larger. Although a higher income in one generation has neg
ligible effects on the incomes of much later descendants if both these
parameters are less than unity, the incomes of children, grandchildren,
and other early descendants can be significantly increased. Indeed, if
the sum of these parameters were to exceed unity, incomes would rise
for several generations before falling, and the maximum increase in in
come could exceed the initial increase. These effects do not always de
cline continuously because of the interaction between the degree of in
heritability and the propensity to invest: an increase, say, in the degree
of inheritability raises the effect on incomes of a change in the propen
sity to invest.

The influence of family background on the relative economic posi
tion of children is greater when propensities to invest and other param
eters differ more among families. For example, all generations of a
family with a lower-than-average propensity to invest tend to have
lower than average incomes by virtue of investing less in their descen
dants.

The analysis in this chapter firmly demonstrates that a theory of the
distribution of income need not be a mixture of Pareto distributions, ad
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hoc probability mechanisms, and arbitrary assumptions about inheri
tance, but can be based on the same principles of maximizing behavior
and equilibrium that form the core of microeconomics. The theory
readily incorporates the effects of luck, family background, assortative
mating, and cultural, biological, and financial inheritance on the distri
bution of income. Furthermore, inequality within a generation and
inequality across generations do not require separate economic and so
ciological approaches; both can be analyzed with a unified theory of
the determination of the incomes of different families in different gen
erations.

Mathematical Appendix

A. From Eq. (7.6),

00 00 (f3k+1 _ hk+1)2
a1 = a 2cru L f32k + a2(T~ L - h

k=O k=O f3

a 2cru 00 f32(k+l> + h2(k+l) - 2hk+1f3k+l
= 1 - {32 + a

2crv ~ ({3 _ h)2 if {3, h < 1.

The summation in the second term can be written as

(~ h2 2h(3) 1
1 - f32 + 1 - h2 - 1 - hf3 ({3 - h)2'

or as

f32( 1 - h2)(1 - h(3) + h2(1 - (32)( 1 - h(3) - 2hf3(1 - h2)(1 - (32)
({3 - h)2(1 - h2)(1 - (32)( 1 - h(3)

which equals

({3 - h)2(1 + h(3)

A simpler and more transparent derivation of the equilibrium
variance follows from taking the variance of both sides of Eq. (7.6):
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Since e~ = a + hei-1 + Vt,

COV/tet = f3h COV/t_let_l + a<T~.

If variances and covariances are in stationary equilibrium,
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Then Eq. (A. 1) can be written as

Hence

B. Since 11+1 = 1311 + ahel + aul+1 + aV~+l + a constant, then by
definition of the multiple correlation coefficient:

a
2

<T
2

( 2hf3 )= 132 + __et h2 + > 132

<Tl 1 - hf3

since in equilibrium Cov/tet = (a<T~)/(1 - h(3) and <T7t+1 = u7t = 07. If
u~/<T~ == 0, from Eq. (7.7) 07 == (1 + h(3)a2<T~/(1 - h(3)( 1 - (3 2

) if we
recall that <T~ = (1 - h2)<T~. Then

R2 ~ 2 (1 - (32)h(2f3 + h - f3h2)
= 13 + 1 + hf3 ·

(Note that aR2/ah > 0.)

C.

. agm 13m log 13 - hm log h
gm = am = 13 - h

If 13 > h, gm ~ 0 as (f3/h)m ~ log h/log 13, since 13 < 1.
The right-hand side is a constant and the left-hand side increases

indefinitely as m increases, so gm must reach a single peak at a finite m
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and then decline monotonically. Therefore, since g1 = 1and g2 = 13 + h,
gm falls for all m when 13 + h < 1 and reaches a peak at m > 1 when
13 + h > 1. The maximizing value of m is found from

gm = 0 = 13m log 13 - hm log h,

(
log h)

A log lOgf3
or m = log 13 - log h·

Iff3 = kh, 1 < k < l/h, then

am 1 1
-=- >0
ah h log h log kh '

or increases in 13 and h that keep their ratio constant would increase m.

D. Since

and

then

crv/fiJu = (-ha-:jCov * * ) - (1 + h)2.
U U t Ut + 1

Consequently, crv/ fiJu could be determined from h, a-~i:' and Cov * * •
U Ut Ut+l

E. A regression of It+1 on It would omit It- 1 and Ut from Eq. (7.15).
The least-squares estimate of the regression coefficient would be

bIt+IIt = 13 + h - f3hbIt-IIt - ahbutIt ,

where byx is the coefficient in a simple regression of y on x. Since bIt-lIt

and bUtIt are both positive, and since bIt+IIt = bIt-lIt = RIt+IIt ~ 1,
where RIt+IIt is the correlation coefficient between It+1 and It,

13 + h - ahb~~ .
blt+tlt = 1 + {3h ::5 mm(l, (3 + h),

and the difference might not be negligible.
A regression of It+1 on It also omits the endowment of parents (et)

from Eq. (7.3). Then
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13 < hI I < min(f3 + h, 1).
(+1 t
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F. Since the equilibrium income of the ith family is ji = ae/(1 - f3i),

the distribution of these incomes would be skewed to the right when f3i
is symmetrically distributed, because the inverse of a positive symmet
rically distributed variable like 1 - f3i is skewed to the right.

To prove this, let 1 - f3i = Xi, Yi = 1/Xi, and X p and YP be the pth per
centile point in the distribution of X and Y respectively. Then a (non
parametric) measure of skewness for the distribution of X is

xp - XSO -_ 1
Sx =

XSO - X100-P

by the assumption that X is symmetrically distributed. Since YP =

1/(X100-P) for all p, because the ordering of the inverse is reversed, then

YP - Yso
Sy =

Yso - Y100-P

X100-P XSO =~ > 1
1 1 X100-P

XSO X p

o < c :5 1,

where p > 50.
The distribution of income would be skewed even when all families

have the same equilibrium propensity to invest, if temporarily high or
low propensities are partly inherited. If

f3~+1 = (1 - c)f3 + cf3~ + 8~+b

then Eq. (7. 17) becomes

1:+1 = ae + (1 - c)~l: + cf3:-111+ 8111.

The distribution of131-111 would be skewed to the right because f3~-1 and
11 would be positively correlated.

G. Equation (7.39) can readily be generalized to include e: in the
determination of 1~~ and 1: in the determination of e~}:

1~} = CI + RIll: + RIee: + cP1

and ef} = Ce + ReII1 + Reee: + t/J~.

With this generalization the adjusted degree of inheritability (h) de
pends on the rate of return (r) and on the effect of ei on l ki (RIe ); simi-
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larly, the adjusted propensity to invest depends on h, r, and on the ef
fect of Ii on ek\ReI):

- f3 ( h)f3 ==·2 1 + RII + I+--; ReI

- h( 1+r)and h == 2 1 + Ree + -h- R1e •

Otherwise, Eqs. (7.40) and (7.42) are not basically changed.

H. This appendix replaces the assumption that the utility function of
parents depends on the income of children with the assumption that it
depends on the utility or welfare of children (see also Chapter 8). For
tunately, the implications with respect to inequality and intergenera
tional mobility are similar.

If the utility function of parents in generation t depends on their own
consumption and the welfare of children, as measured by a monotonic
transformation of the children's utility function, then

(A.2)

where (dtjJ/dUt+1) > O. Since the children's utility function, in turn, de
pends on their own consumption and a transformation of the utility
function of their children-the grandchildren of the parents in the tth
generation-and since the utility functions of different generations are
assumed to be the same, Eq. (A.2) can be written as

Ut == V(Zt,tjJ{V[Zt+btjJ(Ut+2)]}) == V*[Zt,Zt+b<P(Ut+2)]. (A.3)

The utility function of grandchildren depends also on their own con
sumption and the utility function of their children, and so on for all gen
erations. By substituting each of these successively later utility func
tions into the utility function of the tth generation, we can write the
latter as a function of their own consumption and that of all descen
dants:

(A.4)

Each generation either consumes or invests in children (investments
in later generations are unnecessary). If the investment by the tth gen
eration, Yt, is replaced using the budget equation of generation t + 1,
the budget equation of the tth generation becomes:

1 1 1 1
Zt + I+--; Zt+l + (1 + r)2 Yt+l == It + I+--; et+l + I+--; Ut+b (A.5)



Intergenerational Mobility [ 237

where Yt+1 is the investment by generation t + 1 in generation t + 2.
Replacing Yt+1 by means of the budget equation of generation t + 2,
and so on for all the subsequent Yt+i, the budget equation of the tth gen
eration can be written in the following fundamental form:

(A.6)

The right-hand side gives' 'family wealth" at generation t, or the sum
of own income at t and the present value of all subsequent endowments
and market luck. The left-hand side shows that family wealth is spent
on present consumption and the consumption of all descendants.

Family wealth at t is known only when there is perfect knowledge at
t of the market and endowed luck of all descendants into the indefinite
future, a task that exceeds the capacities of the most prescient. A more
reasonable approach is to go to the opposite extreme and assume that
the luck of descendants cannot be anticipated at all. If each family were
unconcerned about risk, a utility function that depends on the expected
consumption of different generations would be maximized subject to
expected family wealth. The equilibrium conditions imply that ex
pected family wealth in generation t depends on expected family
wealth in t - 1, the propensity to invest (f3), and realized market and
endowed luck.

More important is the equilibrium relation among incomes in three
consecutive generations:

1t+1 = k + (f3 + h)1t - f3h1t- 1 + (Ut+1 - hUt) + (Vt+1 - hVt)

h(f3 - h) (A.7)
+ 1 + r - h Vt·

The coefficients of It and It- 1-(f3 + h) and (- f3h)-are the same as in
Eq. (7.15). The coefficients of current and lagged market luck and cur
rent endowed luck are similar to those in (7.15), while lagged endowed
luck has a negative coefficient in (A.7) and does not enter (7.15). Since
the coefficients of It and 1t- 1 in (A.7) and (7.15) are identical, utility
functions that depend on the welfare of children and those that depend
on the income of children have identical implications for the influence
of family background on the incomes of children. Moreover, they have
similar implications for the determination of the equilibrium distribu
tion of income.



SUPPLEMENT TO

CHAPTER 7

Human Capital
and the Rise and
Fall of Families

Ever since Pareto discovered that the distribution of larger incomes
and wealth is reasonably well approximated by a particular skewed
distribution, since then called the Pareto distribution, economists have
continued to discuss inequality in the distribution of earnings, income,
and wealth among individuals and families. However, they have paid
little attention to the inequality within families over generations as
determined by the relation between the incomes or wealth of parents,
children, and later descendants. Schumpeter is the only major econo
mist who systematically considered intergenerational mobility with
empirical evidence as well as with theoretical analysis (see Schum
peter, 1951).

Sociologists and other social scientists, on the other hand, have

This supplement was written with Nigel Tomes and originally appeared in
the Journal ofLabor Economics 4 (1986): 81-839. Reprinted here, in slightly
amended form, by permission.
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presented considerable empirical evidence on the occupations, educa
tion, and other characteristics of children and parents. Blau and Dun
can (1967), in their influential book The American Occupational Struc
ture, consider the effect of family background on the achievements of
children. As long ago as 1889 John Dewey wrote, "Upon the average,
children of parents who are exceptional, or who deviate from the
mean, will themselves deviate from the mean only one third of their
parents' deviation . . . It is not likely that children of the poor would
be better off, and children of the wealthier poorer in anything like the
ratio of 2/3" (Dewey, 1889, pp. 333-334; this statement was brought
to our attention by O. D. Duncan).

Although discussions of inequality among families have been almost
entirely separate from discussions of inequality among generations of
the same family, analytically these inequalities are closely related. In
particular, regression away from the mean in the relation between,
say, the incomes of parents and children implies large and growing
inequality of income over time, while regression toward the mean im
plies a smaller and more stable degree of inequality. These statements
are obvious in a simple Markov model of the relation between parents
and children:

(78.1)

where It is the income of parents, It+ 1 is the income of children, a
and b are constants, and the stochastic forces affecting the income of
children (£t+ 1) are assumed to be independent of the income of parents.

Inequality in income will continue to grow over time if b is greater
than or equal to unity, whereas inequality in income will approach a
constant level if b is smaller than unity in absolute value. Clearly, the
size of b also measures whether children of richer parents tend to be
less rich than their parents and whether children of poorer parents
tend to be better off than their parents. This example implies that,
even in rigid and caste-dominated societies, many of the elite and
underprivileged families would change places over generations unless
inequality continued to grow over time (b ~. 1).

The degree of regression toward or away from the mean in the
achievements of children compared to those of their parents is a mea
sure of the degree of equality of opportunity in a society. This supple
ment analyzes the determinants of unequal opportunities, sometimes
called intergenerational mobility or, as in our title, the rise and fall of
families. We use these terms interchangeably.
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The many empirical studies of mobility by sociologists have lacked

a framework or model to interpret their findings. We try to remedy this
defect and to fill a more general lacuna in the literature by developing
a systematic model that relies on utility-maximizing behavior by all
participants, equilibrium in different markets, and stochastic forces
with unequal incidence among participants.

An analysis that is adequate to cope with the many aspects of the
rise and fall of families must incorporate concern by parents for chil
dren as expressed in altruism toward children, investments in the hu
man capital of children, assortative mating in marriage markets, the
demand for children, the treatment by parents of exceptionally able or
handicapped children, and expectations about events in the next or in
even later generations. Although these and other aspects of behavior
are incorporated in a consistent framework based on maximizing be
havior, we do not pretend to handle them all in a satisfactory manner.
But our approach indicates how a more complete analysis can be de
veloped in the future.

Much of our analysis of human capital is based on the model devel
oped in my Woytinsky Lecture (Becker, 1967) to explain different
investments among families. That lecture, however, was mainly con
cerned with inequality and skewness in earnings and wealth and did
not derive relations between the earnings and assets of parents and
children. The approach here is also based on a series of papers by
us that analyze marriage, fertility, altruism of parents, and long-run
equilibrium relations between parents and children (see especially
Becker, 1974b and this volume; Becker and Tomes, 1976, 1979;
Tomes, 1981).

This supplement is closest in spirit to Becker and Tomes (1979), but
there are important differences. We believe that the present discussion
is a considerable improvement. We now distinguish human capital and
earnings from other wealth, and we incorporate restrictions on the
intergenerational transfer of debt. We assume that the utility of parents
depends on the utility of children instead of on the permanent income
of children. We also consider the effect of endogenous fertility on
the relation between the wealth and the consumption of parents and
children. These improvements explain why the implications of this
supplement are sometimes quite different from those of the previous
paper. In an essay devoted to critiquing parts of this book, Becker and
Tomes (1984), and an early draft of this supplement, Goldberger (1985)
sometimes fails to see these differences.
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Since inequality over generations and inequality among families are
closely related (as implied by Eq. 7S.1), any adequate analysis of in
equality must also consider marital patterns, fertility, expectations
about future generations, and investments in human capital. It is hardly
surprising that a growing literature has tried to integrate more realistic
models of family behavior into models of the distribution of income
and wealth. 1 Although this literature and our work have many similari
ties, we are virtually alone in relating the rise and fall of families to
investments in human capital that interact with the accumulation of
assets, the evolution of consumption, and the demand for children.

Earnings and Human Capital

Perfect Capital Markets

Some children have an advantage because they are born into families
with substantial ability, a strong emphasis on childhood learning, and
other favorable cultural and genetic attributes. Both biology and cul
ture are transmitted from parents to children, one encoded in the DNA
and the other in a family's heritage. Much less is known about the
transmission of cultural attributes than of biological ones, and even
less is known about the relative contributions of biology and culture to
the distinctive endowment of each family. We do not need to separate
cultural from genetic endowments, and we will not try to specify the
exact mechanism of cultural transmission. We follow our previous
paper (Becker and Tomes, 1979; see also Bevan, 1979) in assuming as
a first approximation that both are transmitted by a stochastic-linear
or Markov equation:

(7S.2)

where E~ is the endowment (or vector of endowments) of the ith family
in the fth generation, h is the degree (or vector of degrees) of "inherit
ability" of these endowments, and v~ measures unsystematic compo
nents or luck in the transmission process. We assume that parents
cannot invest in their children's endowment.

1. Among the important contributors to this literature are Stiglitz (1969),
Blinder (1974), Conlisk (1974), Behrman and Taubman (1976), Meade (1976),
Bevan (1979), Laitner (1979), Menchik (1979), Shorrocks (1979), Loury (1981),
and Atkinson (1983).
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A priori restrictions on the magnitude or even on the sign of the

inheritability of endowments are unnecessary, because the degree of
inheritability can be estimated from accurate information on the earn
ings of parents and children (and perhaps also grandparents). Yet the
assumption that endowments are only partially inherited, that h is less
than unity and greater than zero, is a plausible generalization to cul
tural endowments of what is known about the inheritance of genetic
traits. This assumption implies that endowments regress to the mean:
children with well-endowed parents tend also to have endowments that
are above average but smaller relative to the mean than those of their
parents, whereas children with poorly endowed parents tend also to
have below-average endowments but larger relative to the mean than
those of their parents.

The term at can be interpreted as the social endowment common to
all members of a given cohort in the same society. If the social endow
ment were constant over time, and if h < 1, the average endowment
would eventually equal 1/(1 - h) times the social endowment (that is,
lim Et = 0./[1 - h]). However, a may not be constant because, for
example, governments invest in the social endowment.

Practically all formal models of the distribution of income that con
sider wages and abilities assume that abilities automatically translate
into earnings, mediated sometimes by demands for different kinds of
abilities (see for example Roy, 1950; Mandelbrot, 1962; Tinbergen,
1970; Bevan and Stiglitz, 1979). This assumption is useful in under
standing certain gross features of the distribution of earnings, such as
its skewness, but it is hardly satisfactory for analyzing the effect of
parents on their children's earnings. Not only do parents pass on some
of their endowments to children, they also influence the adult earnings
of their children by expenditures on their skills, health, learning, moti
vation, "credentials," and many other characteristics. These expendi
tures are determined by the abilities of children and also by the in
comes, preferences, and fertility of parents as well as by the public
expenditures on education and other human capital of children and
other variables. Since earnings are practically the sole income for most
persons, parents influence the economic welfare of their children pri
marily by influencing their potential earnings.

To analyze these influences in a simple way, assume two periods of
life, childhood and adulthood, and assume that adult earnings depend
on human capital (H), partly perhaps as a measure of credentials, and
market luck (e): .
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(7S.3)

The earnings of one unit of human capital (~) is determined by equilib
rium in factor markets. It depends positively on technological knowl
edge (T) and negatively on the ratio of human capital to nonhuman
capital in the economy (f). Since we are concerned with differences
among families, the exact value of ~ is not usually important because
it is common to all families. Therefore we assume that the measure
ment of H is chosen so that ~ = 1.

Although human capital takes many forms, including skills and abili
ties, personality, appearance, reputation, and appropriate credentials,
we further simplify by assuming that it is homogeneous and the same
"stuff" in different families. Since research demonstrates that invest
ments during childhood are crucial to later development (see for in
stance Bloom, 1976), we assume also that the total amount of human
capital accumulated, including on-the-job training, is proportional to
the amount accumulated during childhood. Then adult human capital
and expected earnings are determined by endowments inherited from
parents and by parental (x) and public (s) expenditures on the child's
development:

j = x, s, E. (78.4)

(7S.5)j = X,s.

Ability, early learning, and other aspects of a family's cultural and
genetic "infrastructure" usually raise the marginal effect of family and
public expenditures on the production of human capital; that is,

a2H
__t_ = '1',£> 0
ajt-IaEt J '

The marginal rate of return on parental expenditures (rm) is defined by
the equation

(7S.6)

where arm/aE > 0 by inequality (7S.5).
Although the human capital of different persons may be close substi

tutes in production, each person forms a separate human-capital "mar
ket." Rates of return to him depend on the amount invested in him as
well as on aggregate stocks of human capital. Marginal rates of return
eventually decline as more is invested in a person, because investment
costs eventually rise as his forgone earnings increase. Also, benefits
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decline ever more rapidly as his residual working life shortens (see the
more extended discussion in Becker, 1975).

Nonhuman capital or assets can usually be purchased and sold in
relatively efficient markets. Presumably, therefore, returns on assets
are less sensitive to the amount owned by any person than are returns
on human capital. Little is known about the effect of abilities, other
endowments, and wealth on returns from different assets, although
some theory suggests a positive relation (see Ehrlich and Ben-Zion,
1976, and the evidence in Yitzhaki, 1984). Our analysis requires only
the reasonable assumption that returns on assets are much less sensi
tive to endowments and accumulations by any individual than are re
turns on human capital (a similar assumption is made in Becker, 1967,
1975). A simple special case of this assumption is that the rate of return
on assets is the same to all persons.

Much of the endowed luck of children (vt ) is revealed to parents
prior to most of their investment in children. Therefore, we assume
that rates of return on these investments are fully known to parents
(as long as the social environment, Cit, and public expenditures, St-I'

are known). Parents must decide how to allocate their total "bequest"
to children between human capital and assets. We assume initially that
parents can borrow at the asset interest rate to finance expenditures
on children and that this debt can become the obligation of children
when they are adults.

Parents are assumed to maximize the welfare of children when no
reduction in their own consumption or leisure is entailed. Then parents
borrow whatever is necessary to maximize the net income (earnings
minus debt) of their children, which requires that expenditures on the
human capital of children equate the marginal rate of return to the
interest rate:

'm ='1' or '£t-I = g(E1' St-I' 't), (78.7)

with gE > 0 (by Eq. 7S.6), g, < 0, and also with gs < 0 (7S.8)

if public and private expenditures are substitutes. Parents can separate
investments in children (an example of the separation theorem) from
their own resources and altruism toward children because borrowed
funds can be made the children's obligation.

The optimal investment is given in Figure 78.1 by the intersection of
the horizontal "supply curve of funds," ", with a negatively inclined
demand curve (HH or H'H'). This figure clearly shows that better-
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FIGURE 78.1 Rates of return on parental expenditures on children.

endowed children accumulate more human capital; those with the en
dowment E accumulate ON units of expenditure, while those with
E' > E accumulate ON' > ON. Therefore, better-endowed children
would have higher expected earnings because Eq. (78.3) converts hu
man capital into expected adult earnings. The total effect of endow
ments on earnings, and the inequality and skewness in earnings relative
to that in endowments, is raised by the positive relation between en
dowments and expenditures.

An increase in the rate of interest reduces the investment in human
capital, and hence earnings. Compare ON and ON in Figure 78.1. The
effect of an increase in public expenditures is less clear. If public
expenditures are perfect substitutes dollar for dollar for private expen
ditures, the production of human capital would be determined by their
sum, x + S, and by E; an increase in public expenditures would then
induce an equal decrease in private (parental) expenditures, and the
accumulation of human capital would be u·nchanged. Even then, a
sufficiently large increase in public expenditures would raise the accu
mulation of human capital because private expenditures cannot be neg
ative.

Note that the human capital and earnings of children would not
depend on their parents' assets and earnings, because poor parents
can borrow what is needed to finance the optimal investment in their



246 ] A Treatise on the Family
children. But the income of children would depend on parents, because
gifts and bequests of assets and debt would be sensitive to the earnings
and wealth of parents. Indeed, wealthy parents would tend to self
finance the whole accumulation of human capital and to add a sizable
gift of assets as well.

Although the earnings and human capital of children would not be
directly related to parents' earnings and wealth, they would be indi
rectly related through the inheritability of endowments. The greater
the degree of inheritability, the more closely related would be the
human capital and earnings of parents and children. To derive the re
lation between the earnings of parents and children, substitute the
optimal level of x given by Eq. (78.7) into the earnings-generating
equation (78.3) to get

(7S.9)

where

Since this equation relates E to Y, e, g, and r, Et can be replaced by
Et - 1 from (7S.2) and then Yt can be related to Yt - 1, el' Vt , et - 1, and
other variables:

(78.10)

Not surprisingly, the earnings of parents and children are more
closely related when endowments are more inheritable (h). The rela
tion between their earnings also depends on the total effect of endow
ments on earnings (<PE). If this effect is independent of the level of
endowments (<PEE = 0), then

(78.11)

where

and

The intercept Ct would differ among families if government expendi
tures (St-I' St-z) differed among them. The stochastic term fi is nega
tively related to the market luck of parents.

If the luck of adults and children (e*) is held constant, the earnings
of children would regress to the mean at the rate of 1 - h. The coeffi-
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cient is biased downward, however, by the "transitory" component
of lifetime earnings of parents (et - t ) in OLS regressions of the actual
lifetime earnings of children on the actual lifetime earnings of parents
(Yt on Yt - t). If Ct is the same for all families, the expected value of the
regression coefficient would equal

( (T~)
bt,t-I = h 1 - <T; , (78.12)

where (T~ and (T~ are the variances of et and Yt. This coefficient is closer
to the degree of inheritability when the inequality in the transitory
component of lifetime earnings is a smaller fraction of the total inequal
ity in lifetime earnings.

Families of particular races, religions, castes, or other characteris
tics who suffer from market discrimination earn less than do families
without these characteristics. Persons with characteristics that are sub
ject to discrimination earn less than do persons not subject to discrimi
nation even when their parents' earnings are equal. Persons subject to
discrimination would earn less-given the degree of inheritability-as
long as discrimination reduces the earnings from given endowments,
for discrimination then reduces the intercept in the equation that re
lates the earnings of parents and children (c t + <xt<l>E in Eq. 78.11).

Imperfect Access to Capital

Access to capital markets to finance investments in children separates
the transmission of earnings from the generosity and resources of par
ents. Economists have long argued, however, that human capital is
poor collateral to lenders. Children can "default" on the market debt
contracted for them by working less energetically or by entering occu
pations with lower earnings and higher psychic income. Such "moral
hazard" from the private nature of information about work effort and
employment opportunities can greatly affect the earnings realized from
human capital. Moreover, most societies are reluctant to collect from
children debts that were contracted by their parents, perhaps because
the minority of parents who do not care much about the welfare of their
children would raise their own consumption by leaving large debts to
children.

To bring o~t sharply the effect of imperfect access to debt contracted
for children, we assume that parents must finance investments in chil-
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dren by selling assets, by reducing their own consumption, by reducing
the consumption by children, or by raising the labor force activities of
children. Consider parents without assets2 who would have to finance
the efficient investment in human capital (say, ON in Figure 78.1)
partly by reducing their own consumption because they cannot con
tract debt for their children. A reduction in their own consumption
would raise its marginal utility relative to the marginal utility of re
sources invested in children and thereby discourage some expenditure
on children. Consequently, both the amount invested in children and
parental consumption are reduced by limitations on the debt that can
be left to children. Richer parents would tend to have both higher
consumption and greater investments in children.

Therefore, expenditures on children by parents without assets de
pend not only on endowments of children and public expenditures, as
in Eq. (78.7), but also on earnings of parents (Yt - 1), their generosity
toward children (w), and perhaps also on the uncertainty (Et-l) about
the luck of children and later descendants, as in

(78.13)

Public and private expenditures would not be perfect substitutes if
public expenditures affected rates of return on private expenditures,
as when tuition is subsidized. However, if they are perfect substitutes,
g* would depend simply on the sum of St-l and Yt - 1: an increase in
public expenditures is then equivalent to an equal increase in parental
earnings. The effect of children's endowments on investments is now
ambiguous (gi ~ 0), in that an increase in their endowments raises the
resources of children as well as the productivity of investments in
their human capital. Expenditures on children are discouraged when
children are expected to be richer, because that lowers the marginal
utility to parents of additional expenditures on children.

The demand curves for expenditures in Figure 78.2 are similar to
those in Figure 78.1 and are higher in families with better-endowed
children. The cost of funds to a family is no longer constant or the
same to all families. Increased expenditures on children lower the con
sumption by parents, which raises their subjective discount rates (the
shadow cost of funds). These discount rates are smaller to parents
with higher earnings or more poorly endowed children. Expenditures

2. Even parents who accumulate assets over their lifetime may lack assets
while investing in children.
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FIGURE 7S.2 Parental expenditures on children, with capital constraints.

on children in each family are determined by the intersection of supply
and demand curves. An increase in parental earnings s~ifts the supply
curve to the right and induces greater expenditures on children (com
pare SI and Si in Figure 78.2). The distribution of intersection points
determines the distribution of investments and rates of return and
hence, as shown in Becker (1967, 1975), the inequality and skewness
in the distribution of earnings.

By substituting Eq. (78.13) into the earnings-generating equations
(78.3) and (78.4), we get

Yt = 'I'[g*(E1' Yt - 1, kt - 1), St-l' E t ] + et

= 4>*(E1' Yt - 1, k t - 1) + e1'
(78.14)

where kt - 1 includes w, St-l' and £t-l' Earnings of children now depend
on the earnings of parents directly, as well as indirectly through the
transmission of endowments. Some authors (Bowles, 1972; Meade,
1976; Atkinson, 1983) argue for a direct effect because "contacts" of
parents are said to raise the opportunities of children; others argue for
a direct effect because parents are said to receive utility directly from
the human capital of children. Fortunately, the effects of parent earn
ings on access to capital can be distinguished analytically from their
effects on ",contacts" and "utility."

The indirect effect of parents' earnings on the earnings of children
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operates through the transmission of endowments and can be found
by substituting Et - 1 for Et and then using Eq. (78.14) for Et - 1:

(78.15)

The sum of both the direct and the indirect effects of parents' earnings
is

~ _ * h<t>kt >
Y - <t> Yt-l + ,h* o.a t-l 'fI £t-l

(78.16)

The indirect effect of grandparents' earnings, holding parents' earnings
constant, is

aYt _ * (<t> kt )aY: - - h<t> Yt-2 ~ < o.
t-2 'fI £t-l

(78.17)

Earnings of grandparents and grandchildren are indirectly linked
through the constraints on financing investments in children. That is,
the earnings of parents are not sufficient to describe the effects on
children of both the resources and the endowments of parents. Equa
tion (78.17) shows that an increase in the earnings of grandparents
lowers the earnings of grandchildren when parents' earnings and
grandchildren's luck are held constant. Constraints on financing invest
ments in children introduce a negative relation between the earnings of
grandparents and grandchildren and raise the positive effect of parents'
earnings on children's earnings. 3

If Yt were approximately linearly related to Et and Yt - 1, then4

3. Goldberger (1985, pp. 16-17) perhaps properly takes us to task for ex
pressing too much surprise about a negative coefficient for grandparents'
wealth (or income), inasmuch as such a coefficient is implied by our model.
(Becker and Tomes, 1979, say on p. 1171 that a negative coefficient "may
seem surprising"; on p. 148 of the first edition of this book, I say "it is
surprising"). We never claimed, however, that an increase in grandparents'
wealth would lower the wealth of grandchildren; Goldberger's discussion
(1985, p. 2) is misleading in that respect. We asked how persons who start
with a presumed relation among the wealth of grandchildren, parents, and
grandparents would interpret a negative coefficient for grandparents' wealth
such as is found in Wahl's study (1985), reported later in Table 78.2.

4. A similar equation is derived in Becker and Tomes (1979, eq. 25). But
the coefficient there called ~ refers to the propensity to bequeath all capital,
including debt, to children, not the propensity to invest in the human capital
of children by parents who cannot leave debt.

The approximation in Eq. (78.18) would be linear in the logs of the eam-
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Yt=c; + (J3* + h)Yt- 1 - J3*hYt- 2 + e~, with J3* = <f>~. (7S.18)

The coefficient of parents' earnings exceeds the degree of inheritability
by the marginal propensity to invest in the human capital of children
(J3*). As in Eq. (7S.12), OLS estimates of the coefficient of Yt- 1 are
biased downward by the transitory component of lifetime earnings.
Ordinary least-squares estimates of the relation between Yt and Yt - 1

tend toward5

* b* b~,t-l.t-2 < . ( * h b*[3 < 1.1-1 = 1 + h[3* - mm 1, [3 + , 1.1-1-1-2), (7S.19)

where b~,t-l.t-2 is the partial regression coefficient between Yt and
Yt - 1• Therefore, both partial and simple regression coefficients be
tween the lifetime earnings of parents and children provide upper limits
of the effect of capital market constraints on the propensity to invest
in children. The biases in these OLS estimates can sometimes be over
come by the use of instruments for the lifetime earnings of parents,
such as the lifetime earnings of uncles or of greatgrandparents (see
Goldberger, 1979; Behrman and Taubman, 1985).

The direct relation between the earnings of parents and children in
Eq. (78.14) is likely to be concave rather than linear, because obstacles
to the self-financing investments in children decline as parents' earn
ings increase. When investments in the human capital of children are
sufficient to lower marginal rates of return to the market rate on assets,
further increases in parents' earnings raise the assets bequeathed to
children but have no effect on the amount invested in the human capital
of children (if rates on assets are independent of parents' earnings).
Presumably, "contacts" of parents and the direct utility to parents

ings of children, parents, and grandparents if the endowment and earnings
generating equations were linear in logs. Then ~* + h would give the percent
age increase in the earnings of children per 1 percent increase in the earnings
of fathers, and similarly for - ~*h.

5. Equation (78.18) implies that

bt,t-l == ~* + h - h[b(~*YI-2+1t-l)'Yt-l]

haT
==~* + h - -2 - h~*b~-l,t·

a y

If the economy is in long-run equilibrium (see Becker and Tomes, 1979), then
btt-l = b~-l,l' a;t-l = a;t' and the equality in Eq. (78.19) follows. The relation
between b~,t-i and the right-hand side of Eq. (78.19) is derived in Becker and
Tomes (1979, appendix E).
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from the human capital of children are more important in richer fami
lies. Hence, capital constraints have different implications for the cur
vature of the relation between the earnings of parents and children
than do these alternative explanations.

The discussion in Becker and Tomes (1979) implies that, because ~*

and h enter symmetrically, even knowledge of the true values of the
coefficients attached to parents' and grandparents' incomes in an equa
tion such as (7S.18) could not identify ~* and h without other infor
mation, such as which coefficient is larger. Earnings in rich families
not subject to capital constraints are related by the simple equation
(7S.11), which does not include ~*. Therefore, h would be known if
the coefficient on parents' earnings in rich families is known. Then ~*

and h could be distinguished in Eq. (7S.18) by using this information
on h.

Since the coefficient ~* measures the marginal propensity to invest
in the human capital of children by capital-constrained parents who
are prevented from making the wealth-maximizing investment in their
children, ~* does not enter the earnings-generating equation for richer
families (Eq. 7S.11) who are not so constrained. Put differently, ~* is
zero in richer families. There is no general presumption about the size
of ~* relative to h even in low-income families, because ~* depends
on public transfers to children, incomes, and other variables.

The coefficient ~ in our earlier work (see for example Becker and
Tomes, 1979) measures the marginal propensity to bequeath wealth to
children when parents can leave debt to children and when human
wealth is not distinguished from other wealth. Our earlier work and a
later section of the present supplement show that this propensity de
pends on the generosity of parents toward children and may not be
sensitive to the level of income. It is likely to be large in most families.
Such a presumption motivated the assumption in our earlier work that
~ > h, an assumption used to identify ~ and h from the coefficients in
an equation such as (7S.18).

Goldberger (1985, pp. 19-20) correctly states that we did not provide
an independent way to evaluate this assumption. This supplement
makes progress toward the goal of identification in that h can be deter
mined from knowledge of the coefficients in the equation for the earn
ings of parents and children in (richer) families who leave positive
bequests to children. Given h, ~* (or a more general relation between
~* and parents' earnings) can be determined from knowledge of the
coefficients on parents' or on grandparents' earnings in the earnings
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equation for poorer families who are capital constrained. Even ~-the

marginal propensity of parents to bequeath wealth to children-might
be determined from information on the relation between the consump
tion of parents and children in richer families.

Rich families can more readily self-finance a given investment in
children than can poor and middle-level families. Richer families
also have better than average endowments, which raises the wealth
maximizing investment in human capital by richer families above that
by poorer families. Empirical observations strongly indicate that richer
families come closer to financing the optimal investment in the human
capital of children than do poorer families. The implication is that the
wealth effect on investments in children dominates the endowment
effect. The wealth effect would dominate if endowments regressed
strongly to the mean, for then the endowments of richer children would
be much below those of their parents and the endowments of poorer
children would be much above those of their parents. Our evidence
suggests that endowments relevant to earnings do regress strongly to
the mean.

If returns on assets are not highly sensitive to earnings and endow
ments, the greater resources available to rich families to finance
wealth-maximizing investments in children imply that equilibrium mar
ginal rates of return on investments in children are lower in richer
families than they are in more capital-constrained poor and middle
level families, even though endowments and average rates of return
are higher in richer families. Equilibrium marginal rates then tend to
decline, perhaps not monotonically, as earnings of parents rise. Even
tually, marginal rates on human capital would equal the rate of return
on assets, and then marginal rates would be relatively constant as
parents' earnings rose. Poorer children are at a disadvantage both be
cause they inherit lower endowments and because capital constraints
on their parents limit the market value of the endowments they do
inherit.

If marginal rates are lower in richer families, a small redistribution
of human capital away from these families and toward children from
poorer families would raise the average marginal rate of return across
different families. This redistribution would raise efficiency, even
though endowments and the average productivity of investments in
children are greater in richer families (see also Becker, 1967, 1975).
The usual conflict between "equity," as measured by inequality, and
efficiency is absent; a redistribution of investments toward less advan-
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taged children is equivalent to an improvement in the efficiency of
capital markets.

Larger public expenditures on the human capital of children in fami
lies subject to capital constraints raise the total amount invested in
these children even when public and private expenditures are perfect
substitutes. The reason is that public expenditures increase the total
resources of a family if taxes are imposed on other families. An in
crease in family resources in capital-constrained families is shared be
tween parents and investments in children in a ratio determined by the
marginal propensity to invest (~*). If public and private expenditures
are perfect substitutes, the fraction 1 - ~* ofgovernment expenditures
on children is offset by compensatory responses of their parents. That
is, to further equity toward other family members, even constrained
parents redistribute some time and expenditures away from children,
who benefit from government expenditures to siblings and themselves.
Compensatory responses of parents apparently greatly weaken the ef
fects of public health programs, food supplements to poorer pregnant
women, some head-start programs, and social security programs (see
the discussion in Chapters 6 and 11 of this book).

We have seen that the total investment in children in families with
positive bequests to children is unaffected by public expenditures on
children that are perfect substitutes for parents' expenditures. Parents
reduce their own expenditures to offset fully such public expenditures.
Yet public and private expenditures may not be perfect substitutes.
If, for example, public expenditures raise rates of return on family
expenditures, increased public expenditures could even raise family
expenditures because a "substitution effect" works against the "redis
tribution effect."

Goldberger criticizes us (1985, pp. 9-10; and Simon, 1986, repeats
Goldberger's criticism) because we emphasize redistribution or income
effects at the expense of substitution effects when discussing various
public programs. Since our first joint paper we have explicitly noted
that government programs may have substitution effects by changing
rates of return on parental investments in children (see Becker and
Tornes, 1976, p. SI56). We have emphasized the redistribution effects
of many programs-including head-start programs, welfare, aid to
pregnant women, and social security-because the redistribution ef
fects are clear, whereas substitution effects are not clear, even in direc
tion. For example, what is the substitution effect of a social security
program? Or is there evidence that head-start programs raise rather
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than lower marginal rates of return on parents' expenditures? (See
Chapter 6.) Although tuition subsidies to education may appear to raise
rates of return on parents' expenditures on education, actually they
may lower marginal rates of return when combined with rationing of
places (see Peltzman, 1973).

Redistribution of expenditures within families induced by govern
ment subsidies can explain why many programs appear to have weak
effects on participants (see the discussion in Chapters 6 and 11). Of
course, weak effects on participants do not imply that substitution
effects are negligible or that they reinforce redistribution effects, but
weak effects do imply that these programs do not have strong offsetting
substitution etfects.

Capital-constrained parents could finance expenditures on children
by reducing their life-cycle savings if children could be counted on to
care for elderly parents. In many societies, poorer and middle-income
parents are supported during old age by children instead of by the sale
of gold, jewelry, rugs, land, houses, or other assets that could be
accumulated by parents at younger ages. Our analysis suggests that
these parents choose to rely on children instead of on assets, because
rates of return on investments in children are higher than they are on
other assets.

In effect, poorer and middle-level parents and children often have
an implicit contract, enforced imperfectly by social sanctions, that
parents invest in children in return for support during old age. Both
parents and children would be made better off by such contracts if
investments in children were to yield a high return, where included
in the yield would be any insurance provided by children against an
unusually long old age.

Assets and Consumption

Our analysis implies that bequests and gifts of assets to children do
not rise rapidly until marginal rates of return on investments in children
are reduced to the rate on assets. Further increases in contributions
from parents then mainly take the form of assets rather than of human
capital, because returns on assets are less sensitive to the amount
accumulated. These conclusions imply that most bequests to children
are found in -a relatively small number of richer families and that the
ratio of assets to human capital of children rises as parents' wealth
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rises. The empirical evidence clearly indicates that assets and income
from nonhuman capital are much more important in richer than in
poorer families.

Empirical studies also indicate that the proportion of income saved
remains reasonably constant or that it rises as income, including "per
manent" income, increases (see the studies reviewed in Mayer, 1972).
Yet these studies provide flawed measures of savings, because invest
ments in human capital and "capital gains or losses" from intergenera
tional increases or decreases in endowments are not considered sav
ings. Lower- and middle-income families invest primarily in their
children's human capital. Endowments tend to increase from parents
to children at lower income levels and to decrease from parents to
children at higher levels owing to regression to the mean in endow
ments. Therefore, empirical studies understate relative savings by
lower- and middle-income families because both intergenerational cap
ital gains and investments in human capital are relatively larger in
these families. We believe that an appropriate concept of savings may
well show that the fraction saved declines as permanent income rises.
Mter all, this would be expected if equilibrium marginal rates of return
on investments in children decline as income increases.

Our conclusion that most bequests of assets are found in a relatively
small number of richer families does not presuppose "class" differ
ences in altruism or other class differences in the propensity to save,
as in Kaldor (1956) and Pasinetti (1962), or as used in Atkinson (1983).
In our analysis all families have the same intrinsic tendency to save
and leave estates, because they are assumed to have the same altruism
toward children. Still, apparent "class" differences in savings would
exist; poorer families save mainly in the human capital of children,
which is not recorded as savings or bequests.

The assets of a person are determined by bequests from parents
and by the individual's own life-cycle accumulations. We assume that
parents choose bequests by maximizing their expected utility, subject
to the expected earnings and life-cycle asset accumulation of children.
To develop further our analysis of bequests, we must turn to an explicit
treatment of utility maximization by parents. We continue to assume
for the moment that each adult has no marriage and one child.

Suppose that the utility function of parents is additively separable
in their own consumption and in various characteristics of children.
Most of our analysis does not depend on a specific measure of these
characteristics as long as they are positively related to the total re-
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sources of children. But we can simplify the relation between the con
sumption by parents and children by assuming that parents' utility
depends on the utility of children (Vc )' as in

(78.20)

where Zt is the consumption of parents and 8 is a constant that mea
sures the altruism of parents.

If the preference function given by Eq. (78.20) is the same for all
generations and if consumption during childhood is ignored, then the
utility of the parents indirectly would equal the discounted sum of the
utilities from the consumption of all descendants:

V t = L 8iu(Zt+l)·
i=O

(78.21)

The utility of parents depends directly only on the utility of children,
but it depends indirectly on all descendants because children are con
cerned about their descendants.

We assume that parents succeed in maximizing their "dynastic"
utility, as represented by Eq. (78.21). This assumption rules out bar
gaining by children to obtain larger transfers than those that maximize
parents' utility. A more general assumption is that parents maximize a
weighted average of their own and their children's utility, with weights
determined by bargaining power (see the normative use of this assump
tion in Nerlove et al., 1986); however, this generalization would not
change any major conclusions.

With perfect certainty about rates of return and incomes in all gener
ations, the first-order conditions to maximize utility are the usual ones.
For example, with a constant elasticity of substitution in consumption,

u'(Z) = z-cr, <T > 0, (78.22)

and
1

In Zt+ 1 = -In(1 + 't+ 1)8 + In ZI'
<T

(78.23)

where 't+ 1 measures the marginal rate of return to investments in chil
dren in period t. With an exponential utility function,

u'(Z) = e-Pz, p > 0, (78.24)

and (78.25)
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If parents could finance expenditures on their children with debt that

becomes the obligation of children, the marginal cost of funds would
equal the rate on assets in all families. Then Eq. (7S.23) or Eq. (7S.25)
implies that the relative or absolute change in consumption between
generations would be the same in all families that are equally altruistic
(8) and that have equal degrees of substitution (cr or p). Each family
would maintain its relative or absolute consumption position over gen
erations, and consumption would not regress to the mean. Stated dif
ferently, any degree of relative or absolute inequality in consumption
in the parents' generation would then be fully transmitted to the chil
dren's generation.

Nevertheless, the earnings of children would still regress to the
mean, regardless of the altruism of parents, as long as endowments
are not fully inherited by children. Consumption does not automati
cally regress to the mean when earnings do, because parents can antici
pate that their children will tend to earn less or more than they do.
They can use debt and assets to offset the effect on wealth of the
expected regression in earnings.

Therefore, although earnings may regress to the mean, well-being
as measured by consumption will not regress at all if parents have full
access to capital markets to finance investments in their children's
human capital. The assets bequeathed to children will rise and the debt
bequeathed will fall as parents' earnings rise. This crucial distinction
between regression across generations in earnings and consumption
appears to have been ignored in the extensive literature on the mobility
of families.

Still, the main implication of equations such as (7S.23) and (7S.25)
is disquieting, namely, that all initial differences among families in
consumption and total resources are fully transmitted to future descen
dants. Surely the resources of the current generation are essentially
independent of the resources of their distant ancestors. Several forces
are responsible for the decay over time in the influence of the past on
consumption and total resources. These include difficulties in transmit
ting debt to children, uncertainty about the future, the effect of par
ents' wealth on fertility, and imperfect assortative mating. We consider
these variables in turn.

Consumption is fully separated from earnings only when children
can be obligated for debts created by parents. If debt cannot be created
for children, parents without assets cannot offset any upward regres
sion in the endowments and earnings of their children. Parents face a
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complicated maximization problem because capital constraints may be
binding only for some descendants. The results of utility maximization
can be summarized by endogenously determined subjective discount
rates and marginal rates of return for each generation of a family,
which guide as well as reflect the decisions for that generation. These
shadow prices exceed the rate on assets whenever constraints on
access to debt prevent borrowing from children. Discount rates of
(richer) parents with sufficient assets to raise or lower their bequests
to children equal the rate on assets.

We argue that equilibrium marginal rates of return of constrained
parents tend to decline as their earnings become larger. Then Eq.
(78.23) or Eq. (78.25) implies that the relative or absolute growth in
consumption between generations would also decline as the earnings of
parents rose. The relative or absolute growth in consumption between
generations, however, would be constant among richer families, who
receive a marginal rate of return equal to the rate on assets. Therefore,
the consumption of childre"n would regress more rapidly upward to the
mean in poor families than downward to the mean in rich families. The
result is a convex relation between the consumption of parents and
children. At the same time, earnings regress more slowly upward in
poor families than they regress downward in rich families.

Assets bequeathed to children in richer families act as a buffer to
offset any regression to the mean in the earnings of children. The
richest families can maintain their consumption over time compared
to less rich families only by increasing their bequests sufficiently to
offset the stronger downward regression in the earnings of the richest
children. As a result, bequests may regress away from the mean.

Our analysis of consumption has assumed perfect certainty, al
though uncertainty about much of the luck of future generations is not
fully insurable or diversifiable. If each generation knows the yields on
investments in the human capital of children and in bequests to chil
dren, but does not have perfect certainty about the earnings of children
and is still more uncertain about subsequent generations, then the first
order condition for maximization of expected utility is

(78.26)

where E( refers to expectations taken at generation t before any new
information about earnings and other wealth of descendants is acquired
between t and t + 1.
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With the exponential function, this first-order condition becomes

(78.27)

where c is a positive constant and where nt + l' the distribution of fluc
tuations in Zt+l around 2t +1, does not depend on Zt. If the capital
market permitted all families to finance the wealth-maximizing invest
ments in their children, r t + 1 = ra in all families, where ra is the asset
rate. Then Eq. (78.27) implies that the growth in consumption follows
a random walk with drift. (Kotlikoff et aI., 1986, derive a similar result
when the length of life is uncertain.) More generally, Eq. (78.27) shows
that, if the utility function is exponential, uncertainty adds a random
term to consumption but does not basically change the implications
of our analysis concerning the degree of regression to the mean in
consumption.

A second-order approximation to the left-hand side of Eq. (78.26)
readily shows that the effect of uncertainty on the degree of regression
toward the mean with general utility functions depends on the signs
and magnitudes of second- and higher-order derivatives of the utility
function. 6 Uncertainty could induce regression toward the mean in
consumption even when there would be none with certainty. Uncer
tainty could also induce regression away from the mean, or greater
rates of regression toward the mean at higher rather than at lower
levels of consumption, with utility functions that otherwise seem as
empirically relevant as those having opposite implications. Conse
quently, we cannot make any strong statement concerning the effect
of uncertainty on the degree of regression toward the mean in the
consumption of parents and children.

6. If r t + 1 is constant, a second-order approximation to u;+ 1 in Eq. (78.26)
gives

(

, v(U t + 1)3)
dZ U" U t +l + --2-

t+l t

dZt = v~'P" V(U t +l)4'
U t +l + --2-

where (u t + l)j, j = 3, 4 is the jth derivative of utility from consumption in the
t + 1 generation, and v is the given variance of nt + 1 around Zt+ 1. The term
on the left-hand side is more likely to be less than 1 (regression toward the
mean) when (U)4 is large relative to (U)3.
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Fertility and Marriage

[ 261

Regression toward the mean in marriage and the positive effect of
wealth on fertility help explain why differences in consumption and
total resources among richer families do not persist indefinitely into
future generations. Here we only sketch out an analysis. The implica
tions of fertility and marriage for consumption and bequests are also
discussed in Becker and Tomes (1984), Becker and Barro (1988), and
the supplement to Chapter 11 of this volume.

Let us first drop the assumption that all parents have only one child
and generalize the utility function in Eq. (7S.20) to

(7S.28)

with a' < 0, where Uc is the utility of each of the n identical children
and a(n) is the degree of altruism per child. The first-order condition
for the optimal number of children is that the marginal utility and the
marginal cost of children are equal. The marginal cost of children to
parents equals net expenditures on children, including any bequests
and other gifts. The marginal costs are determined by the circum
stances and decisions of parents.

The previous section showed that the consumption and total re
sources of wealthy families may not regress down, because these fami
lies can offset the downward regression in the earnings of their children
by sufficiently large gifts and bequests. Fortunately, this unrealistic
implication does not hold when the number of children can vary.
Richer families tend to spend some of their greater resources on addi
tional children. This likelihood reduces the bequest to each child below
what it would be if the number of children did not increase (see the
proofs in Becker and Barro, 1985). A positive response of fertility to
increases in wealth causes consumption and wealth per child to regress
down, perhaps rapidly.

Poor and middle-income families without assets who are prevented
from leaving debt to their children must trade off between earnings of
each child, number of children, and parent consumption. The human
capital invested in each child, and hence the earnings of each child,
would then be negatively related to the number of children, as found
in many studies (see for instance Blake 1981). The degree of regression
to the mean in .earnings among these families would be lower if fertility
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and parents' earnings were negatively related than if they were unre
lated.

We do not have much to add to our previous analysis of responses
to differences between children (see Becker and Tomes, 1976; Tomes,
1981; and Chapter 6). This analysis implies that richer families invest
more human capital in better-endowed children and that they compen
sate other children with larger gifts and bequests. Poorer families who
primarily invest in human capital face a conflict between the efficiency
of greater investments in better-endowed children and the equity of
greater investments in less well endowed children.

Despite the claim that observed differences in earnings between sib
lings is helpful in determining the degree of intergenerational mobility
in earnings (see for example Brittain, 1977, pp. 36-37), there is no
necessary connection between the relation among siblings and the de
gree of intergenerational mobility. The reason is that differences in
earnings between siblings are determined by characteristics within a
single generation, such as the substitution between siblings in the util
ity function of parents, whereas intergenerational mobility in earnings
is determined by differences across generations, such as the regression
toward the mean of endowments (for a further discussion see Tomes,
1984).

Regression to the mean in marriage-called imperfect positive as
sortative mating-also increases the degree of regression to the mean
in earnings, consumption, and assets. Still, the effect of marriage is
less obvious than it may appear, because parents often can anticipate
the marital sorting of children. For example, wealthy parents would
use gifts and bequests to offset some of the effects on the well-being
of their children of the tendency for rich children to marry down, just
as they use gifts and bequests to offset the effect of the regression
downward in endowments. Although a full analysis of the interaction
between the behavior of parents and expectations about the marriages
of children is complicated by bargaining between in-laws on the gifts
to be made to their children (some issues are discussed in Chapter 7
and in Becker and Tomes, 1984), one cannot be satisfied with the many
models that simply ignore expectations about children's marriages (see
Stiglitz, 1969; Pryor, 1973; Blinder, 1976; Atkinson, 1983).

Fertility and marriage have not been fully integrated into our analy
sis of intergenerational mobility-we would insert "fully" into Gold
berger's statement that "it's fair to say that [fertility and marriage
are] not integrated into his intergenerational system" (1985, p. 13).
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Nevertheless, the discussion in this section, the discussion of fertility
in Becker and Barro (1988) and in the supplement to Chapter 11, and
the discussion of marriage in Becker and Tomes (1984) indicate to us
that a utility-maximizing approach can integrate fertility, marriage, and
intergenerational mobility into a common framework with useful impli
cations.

Empirical Studies7

Only a few empirical studies link the earnings or wealth of different
generations, because of difficulties in gathering such information and
because of insufficient interest by social scientists. Tables 7S.1 and
7S.2 present estimates from several studies of the degree of regression
to the mean in earnings, income, and wealth, with coefficients of deter
mination (when available), number of observations, and notes about
other variables (if any) included in each regression.

Table 7S.1 has evidence on the earnings or incomes of sons and
fathers from three studies based on separate data sets for the United
States and one study each for England, Sweden, Switzerland, and
Norway.8 Although the average age of fathers and sons is quite differ
ent except in the Geneva study, both Atkinson (1981) and Behrman
and Taubman (1983) present evidence that such differences in age do
not greatly affect the estimated degree of regression to the mean.

The point estimates for most of the studies indicate that a 10 percent
increase in father's earnings (or income) raises son's earnings by less
than 2 percent. The highest point estimate is for York, England, where
son's hourly earnings appear to be raised by 4.4 percent. The confi
dence intervals are sizable in all studies except Malmo, because fa
thers' earnings "explain" a small fraction of the variation in earnings

7. We are indebted to Robert Hauser for bringing to our attention several
studies of intergenerational mobility that use the data on Wisconsin high school
graduates, and for guiding us through various adjustments that correct for
response and measurement errors in these studies.

8. These studies have various limitations. Hauser et al. (1975) sample fami
lies in one state only (Wisconsin) and include only sons who graduated from
high school; all fathers in the Behrman and Taubman (1983) sample are twins;
fathers in the Atkinson (1981) sample had modest earnings in the city of York;
fathers in the de Wolff and van Slijpe (1973) study are from the city of Malmo;
Girod (1984) surveys students in the canton of Geneva; and Soltow (1965) uses
a very small sample from one city in Norway.
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of sons. Moreover, response errors and the transitory component in
father's earnings (or income) may severely bias these regression coef
ficients. 9 Furthermore, the analysis earlier in this supplement indicates
that transitory variations in lifetime earnings and the omission of the
earnings of grandparents bias these regression coefficients downward.
The error from omitting grandparents' earnings will be small if parents'
earnings do not have a large effect (see Eq. 7S.18) and if the transitory
component in lifetime earnings is not large.

Hauser et al. (1975) reduce response errors and the transitory com
ponent by using a four-year average of parents' income and a three
year average of son's earnings, whereas Hauser (1990) uses a four
year average of parents' income and a five-year average of son's
earnings during his initial period of labor-force participation. Tsai
(1983) not only averages incomes of parents over several years but
also uses a retrospective report on their income in 1957. At Hauser's
suggestion, we have corrected for the response errors in father's earn
ings by using the analysis in Bielby and Hauser (1977). Behrman and
Taubman (1983) exclude sons who have less than four years of work
experience, because their earnings do not appropriately represent their
lifetime earnings. De Wolff and van Slijpe (1973) and Freeman (1981)
reduce the importance of the transitory component by using the aver
age income in father's occupation as an estimate of his lifetime
earnings.

Despite these adjustments for response errors and transitory in
comes, point estimates of the regression coefficients for earnings and
incomes are rather low in all the studies (except for large incomes in
Sweden). Moreover, a study by Peters (1985) that uses data from the
National Longitudinal Survey (the same survey used by Freeman,
1981) also finds a small coefficient (below .2) when a simple average
of four years of son's earnings is regressed on a simple average of five
years of father's earnings.

Some indirect evidence of sizable regression toward the mean in
lifetime earnings is provided by life-cycle variations in earnings. By
definition, endowments are fixed over a lifetime. Therefore, earnings
should be more closely related over the life cycle than across genera
tions because endowments are imperfectly transmitted from parent to

9. These estimates may also be biased (the direction is not clear) because
information is not available on hours worked and nonpecuniary income from
employment (see the discussion in Becker and Tomes, 1984, note 13).
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child (endowments are not a "fixed effect" across generations). Stated
differently, relative to other members of his cohort, a person is usually
much more similar to himself at different ages than a father is similar
to his son when they are of the same age. The correlation coefficient
between the "permanent" component of male earnings at different
ages has been estimated from a seven-year panel to be about .7 in the
United States (see Lillard and Willis, 1978, table 1). The inheritability
of endowments from fathers to sons is surely less, probably much less,
than is the correlation between the permanent component of earnings
at different ages.

The evidence in Table 7S.1 suggests that neither the inheritability
of endowments by sons (h) nor the propensity to invest in children's
human capital because of capital constraints (~*) is large. For example,
if the regression coefficient between the lifetime earnings of fathers
and sons is :5.4 and if the transitory variance in lifetime earnings is
less than one-third of the variance in total lifetime earnings, then both
h and ~* would be less than .28 if h = ~*; moreover, h :5 .6 if ~* =

0, and h :5 0 if ~* ~ .4 (see note 4).
If capital constraints completely disappeared, would the same fami

lies dominate the best-paid and most prestigious occupations? (For
this fear, see the often-cited article by Herrnstein, 1971.) The answer
is no: families in the best occupations would change frequently even
in "meritocracies," because endowments relevant to earnings are not
highly inheritable-h is less than .6 and may be much less. Another
way to see this is to note that if the relation between the lifetime
earnings of fathers and sons is no larger than .4, practically all the
advantages or disadvantages of ancestors tend to disappear in only
three generations: "from shirtsleeves to shirtsleeves in three genera
tions." Parents in such "open" societies have little effect on the earn
ings of grandchildren and later descendants. Therefore, they have little
incentive to try to affect the earnings of descendants through family
reputation and other means.

In particular, any lifetime "culture of poverty" tends to disappear
between generations, because characteristics that determine earnings
are variable between generations. For example, children of parents
who earn only half the mean can expect to earn above 80 percent of
the mean in their generation, and their own children can expect to earn
only slightly below the mean.

Yet family background is important. For example, even if the degree
of regression to the mean is 80 percent, children of parents whose
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earnings are twice the mean tend to earn 30 percent more than the
children of parents whose earnings are only 50 percent of the mean.
A 30 percent premium is large relative to the 10 percent-15 percent
premium from union membership (Lewis, 1986) or to the 16 percent
premium from two additional years of schooling (Mincer, 1974). Chil
dren from successful families do have a significant economic ad
vantage.

Families who are poor partly because of discrimination against their
race, caste, or other "permanent" characteristics may advance more
slowly. Obviously, blacks in the United States have advanced much
more slowly than have immigrants, partly because of public and
private discrimination against blacks. Although many have studied
changes over time in the average position of blacks relative to whites
(see for instance the excellent study by Smith, 1984), few have studied
the relation between earnings of sons and fathers in black families.
The evidence in Table 7S.1 suggests that older blacks regress more
rapidly to the mean than do older whites, although the evidence may
be spurious because response errors are higher and apparently more
complicated for blacks (see Bielby et aI., 1977). Opportunities for
younger blacks clearly have improved during the last 20 years. The
evidence in Table 7S.1 that younger blacks regress more slowly sug
gests that discrimination raises the regression toward the mean in earn
ings (see the theoretical discussion earlier in this supplement).

Goldberger points out (1985, pp. 29-30) that our previous work uses
much higher illustrative values for ~ than the values of ~* suggested
by the empirical evidence in this section. But ~ and ~* are different:
to repeat, r3 refers to the propensity to bequeath wealth to children by
families who are not capital constrained. Therefore, low r3*'s are not
inconsistent with high r3's. A low r3* combined with a low h does imply
sizable intergenerational mobility in earnings, whereas a high r3 implies
low intergenerational mobility in wealth and consumption among fami
lies that bequeath wealth to their children (we ignore the distinction
between the wealth and consumption of children and the wealth and
consumption per child).

We readily admit that the distinction in this supplement between
earnings, wealth, and consumption, as well as our attention to inter
generational capital constraints and fertility behavior, have greatly
clarified our thinking about intergenerational mobility. But since a low
r3* is not inconsistent with a high r3, we see no reason why the empirical
evidence of a low r3* "would occasion the tearing of [our] hair and the



The Rise and Fall of Families [ 27 1

gnashing of [our] teeth" (Goldberger, 1985, pp. 29-30). Moreover,
aside from fertility and marriage, we still expect high values for ~.

Table 7S.2 presents evidence from three studies for the United
States and Great Britain on the relation between the wealth of parents
and children. Harbury and Hitchens (1979) and Menchik (1979) use
probates of wealthy estates, while Wahl (1985) uses data on wealth
from the 1860 and 1870 censuses. The estimated elasticity between the
assets of fathers and sons is about .7 in the United States for probated
assets in relatively recent years but is less both for assets of living
persons in the nineteenth century and for probated assets in Britain.

Wahl finds a small negative coefficient for grandparents' wealth
when instruments are used for both parents' and grandparents' wealth,
but a positive coefficient for grandparents' wealth when their actual
wealth is used. The theoretical analysis incorporated into Eq. (7S.18)
does imply a small negative coefficient for grandparents' wealth when
the effect of parents' wealth is not large, as is the case in her study.
Behrman and Taubman (1985) usually find small positive (but not sta
tistically significant) coefficients on grandparents' schooling in their
study of years of schooling for three generations. Their findings may
be inconsistent with our theory, although Eq. (7S.18) does imply a
negligible coefficient for grandfathers' schooling when the coefficient
on parents' schooling is small-it is less than .25 in their study.

The data in Tables 7S.1 and 7S.2 are too limited to determine with
confidence whether wealth or earnings regress less rapidly to the mean,
although wealth appears to do so. Wealth will regress slowly if parents
bequeath assets to children to buffer the total wealth and consumption
of children against regression in their earnings. Wealth will regress
rapidly, however, if wealthier parents have sufficiently more children
than do poorer parents. Wahl (1985) does find a strong positive rela
tion in the nineteenth century between the fertility and the wealth
of parents.

Capital constraints on investments in children probably declined
during the twentieth century in the United States and in many other
countries because fertility declined, incomes rose, and government
subsidies to education and to social security grew rapidly. Evidence
in Goldin and Parsons (1984) is consistent with sizable capital con
straints on poor families in the United States during the latter part of
the nineteenth century. These families withdrew their children from
school at early ages in order to raise the contribution of teenage chil
dren to family earnings. A weakening of capital constraints in the
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United States is also indicated by the decline over time in the inequal
ity in years of schooling and by the declining influence of family back
ground on the educational attainments of children (Featherman and
Hauser, 1976).

There is evidence that the influence of family background on the
achievements of children is greater in less-developed countries than it
is in the United States. For example, father's education has a greater
effect on son's education in both Bolivia and Panama than in the
United States. Moreover, the influence of father's education appar
ently declined over time in Panama as well as in the United States (see
Kelley et aI., 1981, pp. 27-66; Heckman and Hotz, 1985).

We have developed a model of the transmission of earnings, assets,
and consumption from parents to children and later descendants. The
model is based on utility maximization by parents concerned about the
welfare of their children. The degree of intergenerational mobility, or
the rise and fall of families, is determined by the interaction of utility
maximizing behavior with investment and consumption opportunities
in different generations and with different kinds of luck.

We assume that cultural and genetic endowments are automatically
transmitted from parents to children, with the relation between the
endowments of parents and children determined by the degree of "in
heritability. " The intergenerational mobility of earnings depends on
the inheritability of endowments. Indeed, if all parents can readily
borrow to finance the optimal investments in children, the degree of
intergenerational mobility in earnings essentially would equal the in
heritability of endowments.

Poor families often have difficulty financing investments in children,
because loans to supplement their limited resources are not readily
available when human capital is the collateral. Such capital-market
restrictions lower investments in children from poorer families. Inter
generational mobility in earnings then depends not only on the inherit
ability of endowments but also on the willingness of poor families to
self-finance investments in their children.

The degree of intergenerational mobility in earnings is also deter
mined by the number of children in different families. Additional chil
dren in a family reduce the amount invested in each one when invest
ments must be financed by the family. Consequently, a negative
relation between family size and the earnings of parents also reduces
the intergenerational mobility of earnings.
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Assets act as a buffer to offset regression to the mean in the endow
ments and hence in the earnings of children. In particular, successful
families bequeath assets to children to offset the expected downward
regression in earnings.

Parents with ready access to capital markets can transfer assets or
debt to nullify any effect of regression to the mean in earnings on the
consumption of children. This access effectively separates the relation
between the consumption by parents and children from inheritability
of endowments and regression to the mean in earnings. Consumption
in poorer and middle-level families who do not want to leave bequests
tends to regress upward, because equilibrium marginal rates of return
on investments in the human capital of children tend to be higher in
families with low earnings. Consumption and total resources in richer
families that do leave bequests to children regress down to the mean,
mainly because fertility is positively related to parents' wealth. In this
way larger families dilute the wealth bequeathed to each child. Imper
fect assortative mating also tends to cause consumption and wealth to
regress to the mean.

We have examined about a dozen empirical studies relating the earn
ings, income, and assets of parents and children. Aside from families
victimized by discrimination, regression to the mean in earnings in the
United States and other rich countries appears to be rapid, and the
regression in assets is sizable. Almost all earnings advantages and
disadvantages of ancestors are wiped out in three generations. Poverty
would not seem to be a "culture" that persists for several generations.

Rapid regression to the mean in earnings implies that both the inher
itability of endowments and the capital constraints on investments in
children are not large. Presumably these constraints became less im
portant as fertility declined over time and as incomes and subsidies to
education grew.

In this supplement and in previous work we claim that a theory of
family behavior is necessary to understand inequality and the rise and
fall of families. In making the claim, however, we have not intended
to downgrade the importance of empirically oriented studies. Indeed,
we have always viewed them as a necessary complement to theoretical
analysis. We apologize if our claims for maximizing theory can be
interpreted as denying the value of empirical and statistical work that
is not explicitly based on a model of maximizing behavior.

We still claim, however, that our model of family behavior is useful
in understanding the effect of public policies and other events on in-
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equality and the rise and fall of families. Here we part company with
Goldberger (1985), who denies that our theory adds much to formula
tions not based on a model of maximizing behavior. He claims (see
especially pp. 30-33) that our theory has few implications that differ
from simple regressive models of the earnings or incomes of different
generations of a family. Perhaps some perspective about the validity
of his claim can be acquired through a brief summary of a few implica
tions of our analysis.

1. Earnings regress more rapidly to the mean in richer than in poorer
families. Even though endowments of children and earnings of parents
are positively related, a small redistribution of investment in human
capital from richer to poorer families tends to raise the overall effi
ciency of investments. The reason is that investments by poorer fami
lies are constrained by limited access to funds.

2. Unlike earnings, consumption regresses more rapidly to the mean
in poorer than in richer families if fertility is not related to parents'
wealth. Indeed, consumption does not tend to regress at all among
rich families who leave gifts and bequests to their children.

3. Our analysis also implies that fertility is positively related to the
wealth of parents. This relation dilutes the wealth that can be left to
each child and induces a regression to the mean among rich families
in the relation between consumption per child and consumption of
parents.

We do not know of any other analysis of the family that has these
implications, regardless of the approach used. The implications have
not been tested empirically; but Goldberger (1985) mainly questions
the novelty of the implications of our analysis, not their empirical
validity. Additional implications are obtained by considering the effect
of public programs.

Becker and Tomes (1979, pp. 1175-78) show that a progressive in
come tax could raise the long-run relative inequality in after-tax in
come. The standard deviation clearly falls, but average incomes also
fall eventually because parents reduce their bequests to children. Gold
berger's useful calculations (1985, pp. 24-25) support our analytical
proof that an increase in the degree of progressivity could actually
lead to an increase in after-tax inequality. His calculations suggest,
however, that a couple of generations would elapse before relative
inequality might even begin to increase. He overstates the delay before
inequality might begin to increase, and he understates the likelihood
of an eventual net increase, by not considering the effect of greater
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progressivity on the contribution to inequality of the unsystematic
component of the tax system (see Becker and Tomes, 1979, pp.
1177-78).10

We are not here concerned with inequality, but we believe that the
model developed also implies that after-tax inequality might increase
when the degree of progressivity increases. Income taxes alter behav
ior in our analysis partly by affecting the coefficients in equations such
as (78.11), (78.18), and (78.27). Empirical or regressive models that
start with such equations or with other equations not derived from an
explicit model of behavior across generations would have difficulty
analyzing the effects of income taxes on the coefficients in these equa
tions, because such models usually provide insufficient guidance about
how these coefficients are determined.

This conclusion applies to other policies as well, and to various
changes in the environment faced by families. Indeed, the issues are
not special to inequality and intergenerational mobility but apply to
efforts to understand all social behavior.

To illustrate with a different public program, consider the effects of
public debt and social security on the consumption of different genera
tions of a family. Barro (1974) uses a model of parent altruism that is
similar to our model of altruism when fertility is fixed, to question
whether social security and public debt have significant effects on con
sumption. Parents who make positive bequests to children do not raise

10. Although Goldberger admits that we only claim a possible long-run in
crease in inequality, he criticizes the statement in Chapter 7 that' 'perhaps this
conflict between initial and equilibrium effects explains why the large growth
in redistribution during the last fifty years has had only modest effects on after
tax inequality." A similar statement appears in Becker and Tomes (1979,
p. 1178). Goldberger omits the "perhaps" in our statement and says we "con
jecture." He asks, "Is it true that over the past fifty years, the mean and
variance of disposable income both fell? If not, what explanation has his model
[that is, the Becker-Tomes model] provided?" (1985, pp. 26-27).

These are strange questions. We were not foolish enough to contend that
only the tax system affected the growth of incomes during the past 50 years,
nor did we try to assess how other forces affected inequality. Since we could
prove with our model that a progressive income tax need not lower inequality
in the long run, and since inequality apparently did not decline significantly
over the past 50 years, we speculated about whether progressive income taxes
did lower inequality over this period. Surely that speculation could be highly
relevant in forcing a reassessment of the common belief that progressive taxes
lower inequality. Of course, other changes during this period might have
masked a negative effect of income taxes on inequality, but this needs to be
proven rather than simply assumed.
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their consumption when they receive social security or revenue from
public debt. Instead, they raise their bequests to offset the effect of
these programs on the consumption of children. Yet the consumption
of altruistic parents who are constrained from leaving debt to children
is raised by social security and public debt, and the consumption of
their children is lowered (see Drazen, 1978).

To avoid misunderstanding, we hasten to add that we do not claim
that all public programs are neutralized through compensatory reduc
tions within families. Such a hypothesis is not true for poorer families
in this example or for all families when fertility can vary (see Becker
and Barro, 1988, and the supplement to Chapter 11 of this volume).
Moreover, we have sh~wn that progressive income taxes reduce the
incentive to invest in children. We claim not neutrality, but that our
analysis of family behavior is helpful in understanding the effects of
various public programs on the rise and fall of families.

Systematic empirical evidence is necessary before this and other
claims can be evaluated. We close by reiterating our belief that such
evidence will confirm that the analysis of family behavior within a
utility-maximizing framework provides many insights into the rise and
fall of families in modern societies.



CHAPTER 8

Altruism in the

Family

Adam Smith argued in a famous passage that people are selfish in their
market transactions: "It is not from the benevolence of the butcher,
the brewer, or the baker, that we expect our dinner, but from their
regard to their own interest. We address ourselves, not to their human
ity but to their self-love, and never talk to them of our own necessities
but of their advantages" (1937, p. 14). In an earlier study he said with
irony, "We are not ready to suspect any person of being defective in
selfishness" (1853, p. 446). Selfishness in market transactions has been
assumed in virtually all subsequent discussions of the economic
system. Objections were dismissed with vague allusions to "human na
ture" or with an assertion that altruism loses out to selfishness in the
struggle to survive in the market sector.

Yet altruism is generally recognized to be important within a family.
Again, Adam Smith said: "Every man feels his own pleasures and his
own pains more sensibly than those of other people . . . After him
self, the members of his own family, those who usually live in the same
house with him, his parents, his children, his brothers and sisters, are
naturally the objects of his warmest affections. They are naturally and
usually the persons upon whose happiness or misery his conduct must

277
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have the greatest influence" (1853, p. 321; see the insightful discussion
of Smith by Coase, 1976).

Effects of Altruism

(8.1)

Initially, take as given that a person, h, is effectively altruistic toward
another member of his family, say his spouse, w. "Altruistic" means
that h's utility function depends positively on the well-being of w (see
note H in the Mathematical Appendix to Chapter 7), and "effectively"
means that h' s behavior is changed by his altruism. Stated formally,
altruism is defined by

Uh = U[Zlh' ... ,Zmh' l/J(Uw)]

auh/auw > 0,and

where Uh and Uw are the utilities of the altruist and his beneficiary
respectively, l/J is a positive function of Uw, and Zjh is the jth commod
ity consumed by h. His altruism is effective if the equilibrium levels of
Zjh, for somej = 1, ... ,m, would be different if Uwdid not enter his
utility function.

If h is effectively altruistic and spends some of his income on w

rather than on his own consumption, and if hand w consume amounts
Zh and Zw of a single (aggregate) commodity, h's budget constraint is

(8.2)

where the price of Z is set equal to unity, y is the amount spent on w,
and I h is h' s own income imputed by the marriage market. The
spouse's total consumption equals the sum of her l income and the con
tribution from h:

Zw = I w + y, (8.3)

where I w is the income that would be imputed to w by the marriage
market if she had married a selfish person otherwise identical to h. By
replacing y in Eq. (8.2) with Zw - I w from Eq. (8.3), the equation for
h's family income, Sh, is derived:

(8.4)

1. To distinguish the altruist from the beneficiary, I use the masculine pro
noun for the altruist and the feminine pronoun for the beneficiary.
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Since an altruist maximizes his own utility (subject to his family in
come constraint), he might be called selfish, not altruistic, in terms of
utility. 2 Perhaps - but note that h also raises w' s utility through his
transfers to w. I am giving a definition of altruism that is relevant to be
havior-to consumption and production choices-rather than giving a
philosophical discussion of what "really" motivates people.

The allocation of resources by an effective altruist like h is deter
mined from the equilibrium condition

(8.5)1.
aVjaZh
av/azw

This equation (obtained by maximizing Eq. 8.1, subject to the family
income equation) can be solved to derive h's demand functions for
both Zh and Zw:

(8.6)

where aZi/aSh > 0, for i = h,w if h wants to increase both Zh and Zw
when his family income increases and if y > O.

The behavior of h is shown graphically in Figure 8.1, where Zh is
plotted along the horizontal axis, Zw along the vertical axis, and V o, Vb

and V 2 are indifference curves of h. If his budget line is ShSh, equi
librium is at point e, where the slope of an indifference curve,
(a V / azh)/ (a V / aZw), equals the slope of this line, which is - 1. An in
crease in family income to Sh shifts the budget line out parallel to itself.
The new equilibrium values of Zh and Zw are given by point e, where
both Zh and Zw are larger than at point e.

The altruism of h would be effective if the slope of his indifference
curve at the "endowed" point Eo were less (in absolute value) than the
slope of the budget line. Effective altruism moves the equilibrium along
the family income line from· the endowed position (where Zh = I h and
Zw = I w) to a position like e. Contributions are given by y (= Zw - Iw),
and the altruist's consumption is given by Zh (=Ih - y). Clearly, h not

2. Consider the following: "It's only you, the generous creatures, whom I
envy . . . I envy you your power of doing what you do. It is what I should
revel in, myself. I don't feel any vulgar gratitude to you. I almost feel as ifyou
ought to be grateful to me, for giving you the opportunity of enjoying the luxury
of generosity . . . I may have come into the world expressly for the purpose
of increasing your stock of happiness. I may have been born to be a benefactor
to you by sometimes giving you an opportunity of assisting me in my little per
plexities" (Dickens, 1867, p. 41).
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Consumption of
beneficiary (Zw)

Sh Sh

Consumption of altruist (Zh)

FIGURE 8.1 Contributions of an altruist to his beneficiary, as determined
by his preferences and their consumption.

only allocates his own income between his consumption and contribu
tions to w but also determines the total consumption of his beneficiary.

If w were selfish and her utility depended only on Zw, the movement
from the endowment E to the equilibrium position at e would raise the
utility of both wand h. Any further movement along the budget line
beyond e would raise w's utility but lower h's, which is why he stops at
e. The utility-possibility boundary traced by the family income con
straint3 is given by the curve ShSh in Figure 8.2. The positively sloped
section (She) is the result of h's altruism, and all movements along this
section toward e are Pareto-optimal improvements for hand w.

The location of the budget line in Figure 8.1, and hence of the equi
librium consumption of Zw and Zh, is determined only by family in
come, the sum of own incomes of hand w. Therefore, a redistribution
of own income between hand w would shift the endowment position
but would not change the budget line. If the endowment still remained
to the right of the equilibrium position, as E1 and E2 are to the right of e

in Figure 8.1, the consumption of Zh and Zw would be unaffected, since

3. I am indebted to Sherwin Rosen for suggesting this figure; see also Col
lard (1978, p. 106).
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FIGURE 8.2 Boundary between the utilities of an altruist and his benefi
ciary when their incomes are given and the contribution from the altruist
varies.

e is still the equilibrium position. The change in the amount contributed
to w by h would fully offset any decrease (as at £2) or increase (as at £1)

in w's income. Consequently, redistributions of income toward as well
as away from w have no effect on the consumption of either w or h, as
long as h remains effectively altruistic; his contributions contract or ex
pand sufficiently to offset fully these redistributions.

If the redistributions to w were sufficiently great to push the endow
ment to the left of the initial equilibrium, h would cease being effec
tively altruistic because w would be "too" wealthy. Still, h offsets part
of the redistribution to w by eliminating his contributions to w. He
would like to offset more of it, but lacks the power to exact contribu
tions from a selfish w.

If either h or w had a disaster that greatly reduced his or her own in
come, family income would decline by the same amount. The con
sumption of the person with the disaster would be reduced by a smaller
amount, however, because the decline in family income induces the
altruist to spread the consequences of the income reduction by lower
ing the consumption of himself and his beneficiary. For example, if I w

fell, h would raise his contribution to his spouse and thereby reduce his
own consumption and offset part of her fall in income; conversely if I h

fell, he would lower his contribution and reduce her consumption.
In this manner altruism helps families insure their members against

disasters and other consequences of uncertainty: each member of an
altruistic family is partly insured, inasmuch as all other members are
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induced to bear some of the burden through changes in contributions
from the altruist. As a result, they are more willing to take actions that
raise the variability of their own incomes· than are members of selfish
families, because altruistic families have more insurance. However,
family income might well be less variable in altruistic families; their
members consider the interests of the whole family (see the following
discussion) and try to reduce the covariance of the incomes of different
members.

An altruist is made better off by actions that raise his family income
and worse off by actions that lower it. Since family income is the sum
of his own and his beneficiary's income, he would refrain from actions
that raise his own income if they lower hers even more; and he would
take actions that lower his own if they raise her income even more. To
show this behavior geometrically, let Eo in Figure 8.3 represent the ini
tial endowments of hand w, ShSh his budget line, and eo the initial equi
librium position. If an action lowers his income by less than it increases
her income (new endowment point E 1), the new budget line ShSh is
above ShSh, and he is better off at e1 than at eo. On the other hand, if an
action raises his income by less than it lowers hers (new endowment
point E2), the new budget line, S~S~ is below ShSh, and he is worse off
at e2 than at eo.

Consumption of
beneficiary (Zw)

s~

s~ Sh S~

Consumption of altruist (Zh)

FIGURE 8.3 The effect of changes in opportunities on the consumptions of
an altruist and his beneficiary.
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In particular, an altruist would refrain from moving to another com
munity where his earnings would be higher if his working wife's
earnings would be lowered even more, and he would move when her
earnings were lowered if his were raised even more. "Tied" stayers
and "tied" movers-as he is in the first example and she is in the
second-have become more important over time as the labor force
participation of married women has risen. This not only implies that
the migration of multiperson households is less frequent than that of
single persons, but also that unemployment is positively related to
migration (for analysis and evidence, see Mincer, 1978).

Would a selfish beneficiary try to raise her utility at the expense of
her benefactor, or does his altruism affect her behavior toward him? If
his contribution were beyond her control, a selfish beneficiary would
maximize her own income because that would maximize her consump
tion and utility. She would take all actions that raise and refrain from
all actions that lower her own income, regardless of the effects on his
income. However, his contribution is not beyond her control. For ex
ample, if raising her own income has the effect of lowering his even
more, he would reduce his contribution to her by more than the in
crease in her income (if his contribution had been larger than the in
crease in her income) because family income goes down; hence the op
timallevel of her consumption also goes down (see Eq. 8.6). But she as
well as he would then be worse off, and she would be discouraged by
her own selfish interest from actions that harmed him.

Since W maximizes

Sw == Zw == I w + y, (8.7)

she refrains from actions that raise I w if y is lowered even more, and she
takes actions that lower I w if y is raised even more. In particular, she
would be willing to lower Iw if Ih were raised still higher, for then h
would raise y by more than the fall in Iw , since family income and h's
demand for Zw would be raised. From Eq. (8.4) we know that

(8.8)

Although Sw and Sh are not equal (they differ by Zh), they would in
crease and decrease together if Zw were a superior commodity to h.
Then w would maximize her utility by maximizing family income. If Zw
were an inferior commodity to h, so that Zw would be raised when Sh
were lowered, reductions in I w and hence Sh would make w better off
because she would be overcompensated by h. Since bad investments
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are plentiful, w could raise her utility by reducing l w to zero or even
less. Therefore, positive income for a beneficiary appears to require
that her utility be a superior commodity to her benefactor.

Of course, the interests of altruistic benefactors and selfish benefi
ciaries are not identical. Selfish beneficiaries like larger contributions
than their benefactors are willing to make. For example, the benefactor
is unwilling to move beyond point e in Figure 8.2 into the negatively
sloped section of the utility-possibility curve. However, this conflict
between their interests does not imply, and should not be confused
with, any conflict between the actions they choose.

Since a selfish beneficiary wants to maximize family income, she is
led by the invisible hand of self-interest to act as if she is altruistic
toward her benefactor. Put still differently, the scarce resource "love"
is used economicallY,4 because sufficient caring by an altruist induces
even a selfish beneficiary to act as if she cares about her benefactor as
much as she cares about herself. Although I have elsewhere called this
the Rotten Kid Theorem (see Becker, 1974b and 1976a, and the discus
sion in the next section), it applies to the interaction between all types
of altruists and beneficiaries. This simple, yet remarkable theorem has
major implications for efficiency, the division of labor, and many other
aspects of family behavior.

For example, both an altruist and his selfish beneficiary internalize
all "externalities" affecting each other. They not only internalize any
effects of their actions on the own income of the other, but also internal
ize the direct effects on consumption. For example, an altruist (or his
selfish beneficiary) would eat with his fingers only when its value to
him exceeds the value of the disgust suffered by the other, or would
read in bed late at night only when its value exceeds the value of the
loss of sleep suffered by the other (see Mathematical Appendix, note
A). These examples illustrate how personal manners and other rules of
behavior indicative of concern for the well-being of family members
automatically develop in families with an effective altruist.

Perhaps a surprising implication of this analysis is that both are made
better off when an altruist or his selfish beneficiary decides to eat with
his fingers or read in bed. Since the utility of the altruist would be
raised, he would increase his contribution to her by more than her ini-

4. According to D. H. Robertson, "'We [economists] can ... contribute
mightily to the economizing, that is to the full but thrifty utilization, of that
scarce resource Love-which ll'e know,just as well as anybody else, to be the
most precious thing in the world" (1956, p. 154).
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Sh Consumption of h (Zh)

FIGURE 8.4 Reciprocal altruism between two persons, as determined by
their preferences and consumption.

tial harm from his actions or reduce his contribution by more than his
initial harm from her actions. In this way the person harmed is compen
sated by changes in contributions from the altruist that make him or her
better off. These changes are positive if the beneficiClTY is harmed ini
tially and negative if the altruist is harmed initially.

A selfish beneficiary would be willing to increase her own income at
the expense of family income if the increase exceeds the contribution
from her benefactor. He would be harmed because he is pushed to a
"corner" where he stops contributing to her, but she is made better off
because the increase in her income exceeds the reduction in his con
tribution. For example, if income were redistributed between hand w

from the endowed point Eo to E1 in Figure 8.4, the consumption of a
selfish w would be raised by aE1 , even though h no longer contributes
to her. Although an altruist does not maximize family income when he
is at a corner, as h is at E1 , he would not ignore the effect of his actions
on his (potential) beneficiary. 5

5. Since a selfish beneficiary maximizes Sw = I w + y, she would maximize
I w alone when y = O. An altruist maximizes

Sh = I h + mh1w,

where mh1w is the monetary value to him of w's income, and

au/au
mh = azw aZh
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Consequently, both an altruist and his selfish beneficiary maximize

their combined income only as long as contributions are positive. Joint
maximization would be more likely if the beneficiary were also al
truistic and her utility function depended on the well-.being of her
benefactor. She would then contribute to him if her income were suffi
ciently large relative to his; that is, if the endowment were more favor
able to her than the point of tangency of the family-income budget line
and her indifference curve (point el in Figure 8.4). He would contribute
to her if the endowment were more favorable to him than the point of
tangency of the budget line and his indifference curve (point eo in Fig
ure 8.4). Neither wants to contribute when the endowment is between
their points of tangency.

Both would maximize family income when either is contributing to
the other: when the endowment is to the right or to the left of their
points of tangency. If these points are identical-for example, if eo and
el in Figure 8.4 are the same-both always maximize family income
regardless of the endowment or the effect on incomes of their actions.
These points would be identical if they have the same utility function
or, more generally, if the slopes of their indifference curves equal unity
at the same values of Zh and Zw. However, these slopes would not equal
unity at the same values if both are more selfish than altruistic in the
sense that the marginal utility of own consumption exceeds that of the
other's consumption when their consumptions are equal. 6

is the slope of his indifference curve at the equilibrium position. If his contri
butions are positive (y > 0), mh = 1 and he maximizes 1h + 1w = Sh, or family
income. However, ifhis contributions are zero, 0 < mh < 1 and changes in her
income are not ignored, although they are less important to him than equal
changes in his own income.

6. The utility function of h can be said to be self-biased, neutral, or other
biased, as av/aZh ~ av/azw when Zh = Zw, and similarly for w. If the utility
functions of hand ware both other-biased, they want the impossible, because
both want the other to consume more than they do. This conflict of "exces
sive" altruism is identical formally to the conflict of "excessive" selfishness
when both utility functions are self-biased.

To see th;s, let point et in Figure 8.4 now represent the equilibrium position
preferred by h and point eo the position preferred by w. If the endowment is at
Eo, both hand w want some contribution from h to w. However, w will refuse
additional contributions as soon as she has received enough to place them at
point eo, unless h can induce w to accept more by offering her an all-or-nothing
choice of either no contribution or a sufficiently large one to place them beyond
eo. Similarly, if the endowment is to the left of et, w wants to move them to eo,
but h will not want to accept contributions that place them to the right of et.
When the endowment is between eo and et, both want to contribute, but neither
will accept anything (see Mathematical Appendix, note C).
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An altruist may have several beneficiaries, including children, spouses,
parents, and siblings. The utility function and the budget equation of an
altruist who contributes to several selfish children or other selfish bene
ficiaries are

and
p

Zh + L Yi == Ih,
i=l

(8.9)

where Yi is the contribution to and Zi is the consumption and utility of
the ith beneficiary, for i == 1, . . . , p. Since

by substitution

Ii + Yi == Zi, for i == 1, ... , p,

p p

Zh + L Zi == Ih + L Ii == Sh,
i=l i=l

(8.10)

(8.11)

where Sh is the family income of the altruist. The first-order conditions
are

au au
aZ

i
== az

j
' for i,j == h, 1, ... ,p. (8.12)

In equilibrium, an altruist receives the same utility from a small in
crease in own income or in the income of any beneficiary (assuming
Yi > 0).

All the implications derived for a single beneficiary continue to hold
when there are many. In particular, an altruist internalizes all external
effects of his actions on different beneficiaries as he maximizes the
sum of his own income or consumption and the incomes or consump
tions of his beneficiaries. Moreover, each beneficiary, no matter how
selfish, is induced by the reactions of the altruist to internalize the ef
fects of his actions on the altruist's own income and consumption.

Would a selfish beneficiary neglect the effect of his actions on other
beneficiaries when they would not retaliate? For example, would a self
ish Tom raise his income by $1,000 ifhis action would also lower the in
come of his sister Jane by $1,500, assuming that neither Jane nor their
altruistic father would know that Tom is the cause of Jane's misfor
tune? The Rotten Kid Theorem answers these questions in the nega
tive.
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Rotten Kid Theorem Each beneficiary, no matter how selfish, maxi

mizes the family income of his benefactor and thereby internalizes all
effects of his actions on other beneficiaries.

To demonstrate this theorem, note that family income would fall by
$500 if Tom takes the action that harms Jane. Since the consumption of
both Tom and Jane would tend to be superior commodities to their al
truistic father (see our earlier discussion), he would lower their con
sumption when his family income falls. He could lower Tom's con
sumption by reducing his contribution to Tom by more than $1,000
(assuming it exceeds $1,000 initially), and he could lower Jane's con
sumption by raising his contribution by less than $1,500. Since Tom is
made worse off by this response of his father, he would not take the ac
tion. Indeed, Tom would even take actions that lower his own income
if Jane's income were raised sufficiently, because his father would then
increase his contribution to Tom by more than the reduction in Tom's
income.

Although the Rotten Kid Theorem assumes that altruists know the
utility functions and consumptions of their beneficiaries, they need not
know the cause of changes in utility and consumption. In particular,
their father can discourage Tom from actions that harm Jane and re
duce family income without knowing that Tom is the cause of Jane's
woes.

The Rotten Kid Theorem has a surprising extension to envious
behavior.

Corollary Each beneficiary, no matter how envious of other benefi
ciaries or of his benefactor, maximizes the family income of the bene
factor, and hence helps those envied!

For example, Tom would not take actions that harm his envied sister
and appear to help him if family income were thereby reduced, and
would take actions that help her and appear to harm him if family in
come were thereby raised. Or the first wife of a polygynous husband
would not take actions to harm an envied second wife if family income
were thereby reduced, and would help her if family income were
thereby raised.

To prove this corollary, write the utility function of envious Tom (or
the envious wife) as
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(8.13)

where at/J/aZj = t/Jj < 0 expresses his envy toward Jane. The utility
function of their altruistic father depends positively on his own con
sumption, the utility of Tom, and the utility of a selfish Jane:

(8.14)

Although an increase in Jane's consumption directly raises the utility
of their father because au/ aZj = Uj > 0, it also indirectly lowers the
father's utility because au/ at/J > 0 and t/Jj < O. However, the posi
tive direct effect must outweigh the negative indirect effect if their
father initially contributes to Jane;7 that is,

dUh au au .
dZj = aZ

j
+ ihi t/Jj > 0 If Yj > O.

If the utilities of Tom and Jane (t/J and Zj) are superior --commodi
ties" to their father, Tom would be made worse off by actions harming
Jane if family income is reduced and better off by actions helping Jane
if family income is raised, because of induced changes in the contribu
tions to Tom from his father. An envious Tom can be better off when
Jane is better off if his own consumption increases sufficiently (see
Mathematical Appendix, note B).

A shift of Tom's utility function toward greater envy would reduce
his father's contribution to Jane; indeed, if Tom became sufficiently
envious, the contribution to Jane might be reduced to zero. If it were,
his father would attach less weight to a change in Jane's income than to
an equal change in Tom's income. Then Tom might benefit from ac
tions that harmed Jane sufficiently to reduce family income, because
his father might not reduce his contribution to Tom by much. Of
course, the father's utility function might only depend on Tom's con
sumption and not on Tom's utility function if the father disapproved of

7. In equilibrium, the father would receive the same utility from small in
creases in the consumption of Tom and Jane:

dUjdZj aUjaZj + (aUjat/J)t/Jj aUjaZj t/Jj
aUjaZt = 1 = (aUjat/J)t/Jt = aUjaZt + t/Jt = 1.

The sum of the direct and indirect marginal rates of substitution between the
consumption of Tom and Jane would equal unity. Since t/Jj < 0 and t/Jt > 0, the
equilibrium direct marginal rates of substitution are larger than they would be
without envy.
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envy between his children (see the discussion of merit commodities in
the next section).

Envy in a family is far more damaging, however, when not disci
plined by the effective altruism of some members. For example, if a
father is envious of his selfish children, they would try to lower rather
than raise his utility. Whereas altruism induces selfish children and
other beneficiaries to behave altruistically, envy induces children and
other victims to behave enviously.

If a person, e, were envious of m selfish members of his family, their
consumption can be considered negative inputs into the production of a
commodity that reduces his envy:

E = f(Zl' ... ,Zm), with aElazk < 0 for k = 1, ... ,m.

The utility function of e would be

Ue = U(Ze,E) = V(Ze, Zb ... , Zm), with aUlaE> 0
and avI aZk < O. (8.15)

An envier is willing to reduce his own consumption if the consumption
of his victims is reduced sufficiently. If each dollar spent on a victim
reduces the victim's consumption by one unit, the budget constraint of
the envier and the consumption of his victims become:

m

Ze + 2: Yk = Ie
k=l (8.16)

and

where Yk is spent on the kth victim.
Substituting into Eq. (8.16), we have

Ze - 2: Zk = Ie - 2: Ik = Re, (8.11')

where Re is the "envy income" of e, the difference between his income
and that of his victims. He spends Re partly on his own consumption
(Ze) and partly on the reduction of his envy (raising E). Since Ue is
monotonically related to Re (when the price of E' is held constant), we
have the following theorem:

Theorem I on Envy An effective envier wants to maximize his envy
income and takes all actions that raise the difference between his own
income and the incomes of victims. In particular, he would be willing
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to lower his income if their incomes were lowered more and to raise his
income if their incomes were raised less.

This striking theorem can be readily illustrated with Figure 8.5,
where Fo is the initial endowed position, R~ is the envy income of the
envier (e), the budget line joining Fo andR~ is assumed to have a slope
of + 1, and fo is the point that maximizes his utility. An increase in the
difference between Ie and Ik increases his envy income and shifts his
budget line to the right; for example, the new endowment might be F 1 if
Ik were reduced by more than Ie, and the new budget line F1R~ would
then be to the right of FoR~ because R~ exceeds R~. Clearly, e would
take any action that raised Re and shifted his budget line to the right.

The person envied, k, is worse off at!1 than atfo because e increases
his consumption of envy when he is better off. Hence k would take ac
tions that lower Re and harm e, because e would then reduce his
expenditures on envy sufficiently to make k better off. More generally,
all victims want to lower the envy income of the envier and harm him
because he would then make them better off. Therefore, in contrast to
the harmony between the altruist and beneficiaries produced by altru
ism, envy produces conflict between the envier and victims. However,
envy produces harmony among victims just as altruism produces har
mony among beneficiaries, since even selfish victims want to raise the

Consumption
of envied
person (Zk) Fo=(I~, I~)

R~ R~ Consumption of envier (Ze)

FIGURE 8.5. Expenditures on envy as determined by the preferences of
the envier, his consumption, and the consumption of the person envied.
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incomes of other victims (to hurt the envier). The behavior of victims
can be formalized in the following theorem that corresponds to the
Rotten Kid Theorem for altruism.

Theorem lIon Envy All envied victims want to minimize the envy
income and utility of the envier. Hence they only take actions that
lower the difference between the income of the envier and the incomes
of victims. In particular, each would reduce his own income if the in
come of the envier were reduced more or if the incomes of other
victims were raised more.

The Rotten Kid Theorem and the theorems on envy imply that for
rotten kids to act rotten, they must have rotten parents-and that
rotten wives must have rotten husbands. Even selfish and envious chil
dren or wives act as if they are altruistic toward their siblings and
parents or husbands if these persons are altruistic toward them, and act
as if they are envious toward their parents or husbands if these persons
are envious toward them. The Rotten Kid Theorem does not imply,
however, that families with altruistic members are perfectly harmonious.
Selfish children want larger contributions from their parents, selfish
wives want larger contributions from their husbands, and envious chil
dren or wives also want smaller contributions to their siblings or co
wives. Children cry, cajole, and use other techniques to delay weaning
or reduce punishments, and generally increase the money, time, and
effort spent on them. (See the discussion in Trivers, 1974.)

This conflict over the distribution of family income should not be
confused with, and does not imply, any conflict over the production of
income. Indeed, the Rotten Kid Theorem implies harmonious produc
tion of income in families with altruistic members: even selfish and
envious children or spouses behave altruistically in all decisions that
affect production8 (except when the altruist is driven to a corner). There
fore, families with both altruistic and selfish members have neither per
fect harmony nor pervasive conflict, but harmony in production and
conflict over distribution. Of course, the conflict over distribution is

8. HI knew, for I had been told by each wife in turn, that they were jealous of
the sheik's affections and felt rejected when he favored one woman's child
over another, or brought gifts to one and not to the other two . Yet the three
women depended on each other, and knew that their work would be much
more difficult without the help of the others. The basic jealousies and petty dis
likes were there, but they were submerged and mitigated by the necessities of
daily living" (Fernea, 1965, p. 170).
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smaller and the harmony in production is more robust when more
members are altruistic.

An altruistic parent would be better off if his spouse were also al
truistic and contributed resources to their children. Since the welfare
of children would affect the welfare of both parents, contributions from
each parent would depend on the contributions of the spouse. Indeed,
each may try to free-ride on the other's contributions; see the discus
sion of public goods in Samuelson (1955) and Tideman and Tullock
(1976).

The Rotten Kid Theorem can explain why a parent delays some con
tributions until later stages of his lifetime: he wants to provide his chil
dren with a long-run incentive to consider the interests of the whole
family. Indeed, he might retain some contributions until after he dies so
that he can have the last word. 9 He would not usually delay all contri
butions to the end, partly because he must establish good faith with his
children.

This analysis can explain why altruistic parents leave bequests to
their children even when the taxes on gifts inter vivos are lower than
the taxes on bequests,!O and even when gifts are more useful to chil
dren. It also implies that richer families can induce more altruistic
behavior from older children than poorer families, because the rich
contribute nonhuman as well as human capital, and nonhuman capital
is more readily saved for bequests or gifts to older children.

The Rotten Kid Theorem can reconcile the implication of our earlier
analysis that wealthy parents spend more nonhuman capital on less-en
dowed children with the evidence that bequests of parents to different
children are often similar (see for example Menchik, 1980; Tomes,
1980a). Again, the distinction between bequests and gifts is crucial, be
cause wealthy parents would compensate less-endowed children prin
cipally with gifts.!! If gifts fully compensated these children, equal be-

9. If only King Lear had understood this:
Lear: Dost thou call me fool, boy?
Fool: All thy other titles thou hast given away, that thou wast born

with.
- Shakespeare, The Tragedy oj' King Lear

lowe this reference, and the emphasis on the last word, to Hirshleifer (1977b).
10. The marginal tax rate on gifts has seemed lower than that on bequests,

but a recent study (Adams, 1978) suggests that the true marginal rates on gifts
and bequests may be similar.

11. The evidence on gifts is too limited to test this implication (see the dis
cussion in Menchik, 1980).
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quests would tend to elicit the same amount of altruism from all older
children, whereas if bequests compensated, less altruism would be eli
cited from the better-endowed older children.

Even poorer parents might leave bequests if the annuity market were
imperfect and they died prematurely (Tomes, 1979). Since poorer
parents do not fully compensate less-endowed children (see Chapter
6), such ~~inadvertent" bequests to these children would be larger. In
one sample of small estates, bequests tend to be larger to children with
lower endowments (Tomes, 1980a).

The Rotten Kid Theorem also explains why contributions usually are
not anonymous. Even an altruist wants beneficiaries to know their ben
efactor so that they can incorporate his interests into their behavior.
Thus a giver's insistence on being identified does not imply that his
gifts are really ~ ~ purchases" of social prestige or explicit quid pro quos,
but may only involve a recognition that even outright gifts can induce
apparently altruistic behavior from selfish beneficiaries.

The threat of retaliation can induce members of completely selfish
families to consider the effects of their actions on other members.
However, the effectiveness of retaliatory threats declines as members
age and fewer ~~moves" remain; and retaliation alone cannot induce
fully altruistic behavior even at younger ages (see the discussion in
Radner, 1979, 1980, and Telser, 1980). Moreover, accidents and acts of
nature often are not easily distinguished from intentional harmful ac
tions, for these can be disguised and innocence vigorously proclaimed.
Although selfish families need not rely solely on the threat of retalia
tion, because they can negotiate contracts and other agreements to act
altruistically, these arrangements too can be undermined by cheating,
deceit, suspicion, and the cost of policing and enforcing agreements.

Altruistic families avoid these problems without negotiation (see also
Kurz, 1977) because even selfish and envious members are induced to
act altruistically. Policing and enforcement expenditures are unneces
sary, and proclaiming innocence to disguise harmful actions is to no
avail; altruists do not retaliate,12 but respond automatically to changes
in family income without regard to the causes. Indeed, even a little

12. This is recognized in the following dialogue from the comic strip Dondi
(Chicago Tribune, December 17, 1979); I am indebted to Stephen Stigler for
bringing it to my attention.

Adopted uncle of Dondi: Your grandma buy me these fancy skates
'cause she love me.

Dondi: That's not true, Charlie. She bribed you to quit bullying me!
Adopted uncle: Is same thing!
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altruism can induce fully cooperative behavior when a finite but long
sequence of moves is available to each participant. Altruistic families
are partly immune to the "last move" problem as well, because selfish
members are induced to act altruistically until the altruist dies or even
later, by bequests and other delayed contributions. 13

The effect of a little altruism on cooperative and efficient behavior
can be illustrated by Good Samaritan situations (see the analysis in
Landes and Posner, 1978). A selfish person who encountered someone
drowning, being assaulted, or in other dire circumstances would refuse
to help without the expectation of monetary or psychic compensation.
An altruist, however, might help even if he were exposed to danger,
and even if his altruism were sufficiently weak that he did not help in
any way prior to the misfortune. Although the marginal utility from
helping might have been small prior to the misfortune, the total in
crease in utility to the altruist from helping could exceed the disutility
of the effort or risk involved because of the imminent large decline in
the victim's welfare. This example shows not only how altruism can in
duce efficient behavior where selfishness fails, but also how altruism
can significantly change behavior even when the altruism is weak.

Chapter 2 argues that the extensive specialization and division of
labor in households, especially between women who bear and raise
children and men who participate in the market sector, encourages
shirking of responsibilities and other efforts to improve own well-being
at the expense of other members. Since an altruist and his beneficiaries
maximize family income and do not shirk their responsibilities or oth
erwise increase their well-being at the expense of others, altruism en
courages the division of labor and an efficient allocation of resources.

Emile Durkheim (1933) asserted, contrary to Adam Smith and other
economists, that the main advantage of an extensive division of labor is
not increased production but a congruence of the interests and senti
ments ("organic solidarity") of those participating in the division of
labor. 14 I argue that a division of labor among selfish persons may
encourage cheating and shirking, rather than organic solidarity. Con
trary to Durkheim, I maintain that a congruence of sentiments is a

13. Selfish as well as altruistic families can use bequests to delay the last
move.

14. "We are thus led to consider the division of labor in a new light. In this
instance, the economic services that it can render are picayune compared to
the moral effect that it produces, and its true function is to create in two or
more persons a feeling of solidarity" (Durkheim, 1933, p. 56).
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cause rather than a result of efficient division of labor. (See also the dis
cussion of Durkheim in Hirshleifer, 1977a.) The only likely link from
the division of labor to a congruence of sentiments is through the pros
perity and survival of altruistic families and other organizations, a topic
to be considered shortly.

Family Utility Functions

The analysis of altruism and envy is easily extended to many commodi
ties if altruists or envious persons care about the utility of their benefi
ciaries or victims, as in

Uh = U[Zlh' ... , Zmh' $1 (ZII , .. · , Zml), .. · , $P(ZIP' . · · , Zmp)],
(8.17)

where Zij is the consumption of the ith commodity by the jth family
member, for j = h, 1, ... ,p, and $k increases when the utility of the
kth selfish beneficiary increases. The altruist h contributes" dollars" to
his beneficiaries because his utility is maximized when they use these
dollars to maximize their own utility. His budget equation would be

m P

L 7TiZih + L Yk = Ih,
i=1 k=1

(8.18)

where 7Ti is the price of the ith commodity and Yk are the dollars con
tributed to the kth beneficiary. After substitution for Yk from the budget
equation of k, the altruist's family income is:

m P m P

L 7TiZih + L L 7TiZik = I h + L I k = She
i=l k=1 i=l k=l

(8.11")

The far left-hand side shows that family income is spent on the con
sumption of different commodities by the altruist and his beneficiaries.

All beneficiaries voluntarily maximize family income and the utility
of the altruist, even when he does not have dictatorial power over their
decisions, because their own utility increases and decreases along with
his. Consequently, an altruistic family can be said to have a family util
ity function that is voluntarily maximized by all members regardless of
the distribution of family income (as long as the altruist is not driven
to a corner).

This derivation of a family utility function can be contrasted with the
discussion in a wpll-known article on social indifference curves by Paul
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Samuelson (1956). Without sufficient elaboration he refers to a consis
tent ""family social welfare function," grafted onto the separate utility
functions of different family members. In addition, he says that a fam
ily member's Hpreferences among his own goods have the special
property of being independent of the other members' consumption.
But since blood is thicker than water, the preferences of the different
members are interrelated by what might be called a 'consensus' or 'so
cial welfare function' which takes into account the deservingness or
ethical worths of the consumption levels of each of the members" (p.
10). My difficulty with this statement is that the" deservingness" of the
consumptions of different members should simply be incorporated into
each member's preferences, as in my approach, rather than interre
lated by a "consensus."

Samuelson also says (p. 21) that Hifwithin the family there can be as
sumed to take place an optimal reallocation of income so as to keep
each member's dollar expenditure of equal ethical worth, then there
can be derived for the whole family a set of well-behaved indifference
contours relating the totals of what it consumes: the family can be said
to act as if it maximizes such a group preference function" (italics in
original). In my approach the Hoptimal reallocation" results from altru
ism and voluntary contributions, and the "group preference function"
is identical to that of the altruistic head, even when he does not have
sovereign power. 15 Although his Hindifference contours" do not sim
ply depend on the family's total consumption of each commodity, fam
ily consumption is independent of the distribution of family income
(aside from "corners"), is positively related to the level of family in
come, and is negatively related to the relative price of the commodity.

If h's utility function depends on the utility of another member (j),

and at the same time j's utility function depends on h' s utility, an infi
nite regress would be set in motion by giving. For example, a contribu
tion from h to j directly raises the utility ofj, which indirectly raises the
utility of h because of his altruism, which in turn indirectly raises the
utility of j because of his reciprocal altruism, and so on. Mathemati
cally, this infinite regress can be expressed as

, Zmh, t!Jh( )J}).
(8.19)

15. Samuelson (p. 9) appears to believe that the head must have sovereign
power if the group preference function is the same as the head's function.
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Nevertheless, a family utility function would still exist if suitable
restrictions were placed on the degree of reciprocal altruism. The basic
restriction implies that the marginal utility from own consumption
tends to exceed the marginal utility from the other's consumption (see
Mathematical Appendix, note C).

Even altruistic parents do not merely accept the utility functions of
young children who are too inexperienced to know what is "good for
them."16 Parents may want children to study longer, not play with
matches, or be more obedient than the children want to. Their con
sumption and other behavior is controlled until they accumulate more
experience and education. Of course children (in modern times, espe
cially adolescents) may believe that they do know enough and that
their parents are out of touch with important changes, a clash of the
generations that can be particularly bitter in dynamic societies. The
conflict with older children is usually less severe, and altruistic parents
are more willing simply to contribute dollars that the children can
spend as they wish.

Parents sometimes want children to behave differently than children
want to, not because parents are altruistic and consider themselves
better informed, but because they are competitive with their children,
gain prestige from their children's accomplishments, or for other "self
ish" reasons. A parent's utility function could then be written as

Uh == U[Zlh' ... ,Zmh, Ql(Z11' ... ,Zm1), ... , Qp(ZlP' ... ,Zmp)],
(8.20)

where Qk, the parent's benefit from his kth child's consumption, is not
monotonically related to k's utility function. The parent would obtain
little benefit from unrestricted contributions if Qk were not closely re
lated to k's utility function; indeed, he would be made worse off by
unrestricted contributions if Qk were negatively related to Uk. He
might instead contribute particular goods, or restrict the ways his
dollar contributions can be spent. 17

The conflict between Qk and Uk means that a common utility func
tion for the family does not exist; different members maximize dif-

16. Perhaps better stated, the basic utility functions of young children would
be accepted, but the children could not be trusted to maximize their utility be
cause they would be poorly informed about household production functions.

17. One drunk says to another in a Wizard ofJd cartoon, "'Could you spare a
buck for a bottle of wine?" The other answers, "How do I know you won't buy
food with it?"
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ferent utility functions. The conflict in such families therefore exceeds
the conflict in altruistic families. Indeed, if Qk and Uk were negatively
related, the conflict would be similar to the conflict in envious families.

Altruism in the Family and Selfishness
in the Marketplace

At the beginning of this chapter I suggested that selfishness is common
in market transactions and altruism is common in families, but I did not
explain why the same persons are altruistic in their families and selfish
at their shops and firms. The reason is not that selfish parents and chil
dren or altruistic sellers and buyers are unknown-witness the
neglected children and parents, and the utopian ventures into produc
tion and consumption. I believe that altruism is less common in market
transactions and more common in families because altruism is less "ef
ficient" in the marketplace and more "efficient" in families.

Despite the age and value of statements by Adam Smith and others
about the prevalence of selfish behavior in market transactions, these
assertions have not been derived from basic considerations. Recent
discussions suggest that purposive (goal-oriented) behavior is more
likely to survive market competition than random and other nonpurpo
sive behavior (see the review in Hirshleifer, 1977a), but these discus
sions do not consider whether altruistic purposive behavior can sur
vive as well as or better than selfish purposive behavior. Adam Smith
(1853) tried to explain why people are more altruistic toward their fami
lies than toward strangers, but he did not consider what happens when
altruistic and selfish behaviors compete in market transactions.

One naive argument is that altruism cannot compete against sel
fishness in market transactions because altruists earn lower money
profits and other money income by charging below-market prices for
their products and services. The argument is naive in that altruists
receive psychic income in place of money income-they consume as
they sell their products and services-and they can survive as well as
money-income maximizers if they do not try to consume too much. 18

18. Discriminators against blacks and other persons do not do as well as
money-income maximizers because discriminators surrender money income to
reduce psychic costs. Therefore, they cannot balance their lower money in
comes with higher psychic incomes (see Becker, 1971).
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Altruism is uncommon not because altruists receive psychic income

in place of money income, but because altruism in market transactions
is an inefficient way to produce psychic income. Consider, for ex
ample, a firm that for reasons of altruism prices its product below cost
to some customers. The money value of the customers' gain from the
altruism is approximately ap(xo + t ax), where ap is the price subsidy,
Xo would be the customers' consumption if they were not subsidized,
ax is the increased consumption induced by the subsidy, and tap ax is
the consumer surplus from the subsidy. The firm's profits, on the other
hand, are reduced by ap(xo + ax), which exceeds the money value of
the gain to these customers.

The firm and these consumer beneficiaries could obtain greater util
ity from the same reduction in profits, or the same utility from a smaller
reduction in profits, if all customers were charged the same price and a
cash gift were given to the favored customers. The cost to the firm
would be the same if the gift equaled ap(xo + ax), but the money value
of the increase in utility to these customers, and hence also the value of
the increase in utility to the altruistic firm, would be greater than
ap(xo + t ax), for the gift can be spent as desired and is not tied to the
consumption of this product. The same argument implies that cash gifts
are more efficient than higher wage rates to employee beneficiaries or
than lower wage rates from employer beneficiaries.

The conclusion is that firms making cash transfers based on their
altruism obtain greater utility than other firms with the same prefer
ences and market opportunities who subsidize customers, workers, or
suppliers. Consequently, firms making cash transfers are more efficient
than firms using market transactions to convey their altruism.
Although efficient participants in market transactions may be highly al
truistic, they act as if they are selfish and maximize their money in
comes. They express their altruism through cash transfers not tied to
market transactions, as dramatically illustrated by the enormous chari
table contributions of apparently selfish captains of industry in the
United States at the end of the nineteenth and the beginning of the
twentieth centuries.

This argument does not rule out family firms employing children or
other relatives.The Rotten Kid Theorem indicates that beneficiaries are
more likely to consider the firm's interests than other employees and to
refrain from shirking, theft, and other behavior detrimental to the firm.
(Moreover, firms might employ relatives even when they are not al
truistic, since they know about the skills, character, and expenditures
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of relatives. They can use this knowledge to assign relatives to appro
priate tasks and to detect whether their relatives are living "too well"
as the result of stealing from the firm.) By specifying hours of work or
by cash transfers in the form of bonuses, firms can pay employee
beneficiaries more than they are worth without inducing inefficient
changes in their hours worked. We can understand why the small fam
ily firm has thrived in farming, services, and other sectors (see Chapter
2) even though altruism in market transactions is inefficient.

The average contribution to beneficiaries declines eventually as the
number of beneficiaries increases. Since selfish beneficiaries take less
account of the interests of their benefactor when contributions are
small, an altruistic head of a large organization with many beneficiaries
is readily pushed to a corner of zero contributions by detrimental ac
tions of his beneficiaries: "The friend of all mankind is no friend of
mine." Large firms are far more common than large households be
cause economies of scale from specialized investments and the division
of labor are more important to firms (see Chapter 2). Altruism is more
common within households than within firms partly because altruism is
more efficie'nt in small organizations.

Altruism is common in families not only because families are small
and have many interactions, but also because marriage markets tend to
"assign" altruists to their beneficiaries. A selfish beneficiary com
pares her family income as the mate of her benefactor with the family
income available from other participants in the marriage market. Her
family income with her benefactor (Eq. 8.7) is

Sw = Zw = I w + y,

where Zw is her consumption, y is his contribution to her, and I w is her
own income with an otherwise identical selfish participant. The family
income of the altruist with his beneficiary (Eq. 8.4) is

Sh = Zh + Zw = I h + I w,

where I h is the income of selfish persons who are otherwise identical to
h. Since the wife's consumption counts twice (it enters both their util
ity functions), they are better off marrying each other than marrying
similar persons who are neither benefactors nor beneficiaries. 19 Thus

19. A benefactor and his beneficiary are better off together than with selfish
mates for the additional reason that marriages with altruism are more efficient
and productive than selfish marriages.
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we can readily explain why marriages with caring-or Hlove" -are
likely to be part of the equilibrium sorting of mates (but see the discus
sion of extended families in Chapter 11).

Altruistic parents might not have more children than s'elfish parents,
but they invest more in the human capital or quality of children be
cause the utility of altruistic parents is raised by investment returns
that accrue to their children (see also Ishikawa, 1975). Consequently,
children from altruistic families tend to be more Hsuccessful" than
children from selfish families, which raises the influence of altruistic
families beyond their numbers. Moreover, their influence may grow
over time by virtue of the fact that successful parents tend to have suc
cessful children, and altruism toward children is likely to be passed on
from one generation to the next.

Our analysis also explains why parents usually are more giving to
children than children are to parents. 20 Even if parents and children are
equally altruistic, parents would give more because investments in
children are more efficient.. To show this, drop the assumption that
giving merely transfers resources and revert to the more general and
plausible assumption of earlier chapters that the productivity of con
tributions depends on a number of factors, including characteristics of
recipients. Contributions to children tend to be more productive than
contributions to parents because children have longer remaining life
times21 and have not accumulated as much human capital as their
parents, who are older. Parents would give more, then, even if children
were equally altruistic.

Figure 8.6 assumes that parents and children have identical prefer
ences and that the indifference curves V oand V 1 are symmetrical about
the 45-degree line, with a slope of -1 along that line. If the endowed
position (E) were on the 45-degree line, neither would give if each
dollar given added one unit of consumption to the recipient. However,
if the slope of their transformation curve AB exceeds unity at the
45-degree line because contributions to children are more productive
than contributions to parents, the utilities of both would be maximized

20. This has been observed since biblical times. For example, the Apostle
Paul wrote, "For the children ought not to lay up for the parents, but the
parents for the children ~ ~ (II Corinthians 12: 14; lowe this reference to Nigel
Tomes).

21. Biologists argue that contributions from nonhuman parents are also
more productive than contributions from offspring because offspring have
more reproductive potential remaining (Barash, 1977, p. 299).
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FIGURE 8.6 Contribution from parent to child when they have the same
preferences and contributions are productive.

when parents give yc/(l + r) and children receive Yc, where r is the rate
of return on contributions to children.

Concluding Remarks

Even if altruism were confined to the family, it would still direct the al
location of a large fraction of all resources. Families in all societies, in
cluding modern market-oriented societies, have been responsible for a
sizable part of economic activity-half or more-for they have pro
duced much of the consumption, education, health, and o,ther human
capital of the members. If I am correct that altruism dominates family
behavior perhaps to the same extent as selfishness dominates market
transactions, then altruism is much more important in economic life
than is commonly understood. The pervasiveness of selfish behavior
has been greatly exaggerated by the identification of economic activity
with market transactions.

Sophisticated models tracing the economic effects of selfishness
have been developed during the last 200 years as economic science has
refined the insights of Adam Smith. Much is now known about the way
selfishness allocates resources in different markets. Unfortunately, an
analysis of equal sophistication has not been developed for altruism. I
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am hopeful that the analysis of altruism given in this chapter can be
come the foundation of a fuller development. 22

Mathematical Appendix

A. Although this is a rather immediate implication of the maximization
of real family income, a proof may be instructive. If a particular action
directly changed the consumption of hand w by dZ~ and dZ?n, the
change in the utility of the altruist would be

dUo = au dZo + au dZoaZh h az
w

w.

In equilibrium,

au/azj = Ah' for j = h or w,

where Ah is the marginal utility of income to h. Substitution gives

dUo = AhdZ~ + AhdZ?n = Ah(dZ~ + dZ?n) = AhdVo,

where dVo is the value to h of the change in the consumption of hand
w. Both h and his selfish beneficiary w only take actions that raise h's
utility-that is, raise family income-because only these actions make
them better off. Since Ah > 0,

which was to be proved. The analysis is easily generalized to many
commodities consumed by hand w as long as h's utility function de-
pends on the utility of w. .

B. If t/Jj < 0 and Zj increases, Tom would still be better off if
dt/J = t/JtdZt + t/JjdZj > 0, or

dZt + (t/Jj/t/Jt)dZj > o.

22. Economic aspects of altruism are discussed also in Boulding (1973),
Phelps (1975), Hirshleifer (1977b), Kurz (1977), Collard (1978), and a few other
studies.
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Actions of Tom that raise the income of Jane and the family would ap
pear to make him worse off if

when dlt + dlj > o.
However, increased contributions to Tom and possibly reduced con
tributions to Jane from their father would raise dZt relative to dZj to
satisfy the first inequality and hence Tom as well as Jane and their
father would be better off when the second set of inequalities holds.
Similarly, actions that appear to make Tom better off because the sec
ond inequalities are reversed actually make him worse off. Reduced
contributions to Tom and possibly increased contributions to Jane
from their father lower dZt relative to dZj to reverse the first inequality.

C. Consider the Cobb-Douglas functions

Uh = [gh(Zlh, ... ,Zmh)]ahUJh

and

where ah, aj, bh, and bj are greater than zero. By substitution,
_Qh_ ~ a {3

Uh = gh1 - bhbjgj 1 - bhbj = ghhgjh

~ _Qj- {3. a·and Uj = ghl-bhbjgjl-bhbj = ghJgjJ,

where bhbj is independent of transformations on Uh and Uj that pre
serve the Cobb-Douglas form. The marginal utility from a change in the
utility of the other person is bounded, and hence these utility functions
would exist if, and only if,

or aUhl au
j

! < 1
aUj gO aUh gQ •

h J

It is easy to show that this last inequality remains a necessary and suffi
cient condition when Cobb-Douglas functions are replaced by general
utility functions.

Own consumption could be less important than the utility of the
other person in the sense that ah could be less than bh and aj could be
less than bj. However, since ahaj > {3h{3j if bhbj < 1, own consumption
must tend to be more important than the consumption of the other
person:
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or aUh aUj > aUh aUj

agh agj agj agh ·

This condition too must hold for general utility functions: see also foot
note 6.



CHAPTER 9

Families in
Nonhuman Species

Economic analysis is a powerful tool not only in understanding human
behavior but also in understanding the behavior of other species.
Clearly, all species must" decide" whether to mate in monogamous or
polygamous systems, whether to produce many offspring and devote
little care to each one or produce few and devote more care to each,
whether to have a sharp division of labor by sex and in other ways, and
whether to behave selfishly or altruistically toward offspring and
others.

This chapter applies the analysis of human families developed in pre
vious chapters to other species. In particular, Chapters 3 to 5 are used
to understand the quantity and quality of offspring and the mating
system chosen by different species, including birds, mammals, and
amphibians. 1 We could apply the approach equally well to the division
of labor, altruism (see Becker, 1976a), and other aspects of the family
life of different species.

1. I have benefited greatly from the discussions in Fisher (1958), Lack
(1968), Wilson "(1971, 1975), Trivers (1972, 1974), Wiley (1973, 1974), Dawkins
(1976), and Barash (1977).

307
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Quantity and Quality of Offspring

Members of a species compete against one another for food, mates,
and other limited resources. The strong, the clever, and the attractive
are more successful in producing and rearing offspring' because they
can appropriate resources, including mates. Traits that are successful
in producing offspring become more common in succeeding genera
tions if they are inherited. This process of natural selection is the foun
dation of modern biology.

Inherited traits of individuals producing relatively many offspring
and later descendants are selected, regardless of whether these traits
are disadvantageous in other respects. Therefore, natural selection im
plies that the basic competition is in the production of kin, and traits
are more likely to be selected when they are carried by individuals who
devote all their time and energy to maximizing their surviving offspring
and later descendants. Since inherited traits are carried by genes, natu
ral selection implies that successful individuals maximize the replicas
of their genes in subsequent generations (Dawkins, 1976)-biologists
call this maximizing genetic "fitness."

We can think of fitness as determined by the production function

G = G(n,q), (9.1)

where n is the number of replicas or offspring produced and q is the re
productive value of each offspring. Fitness is maximized subject to a
limited supply of energy and time, and to production functions for n

and q:

n = n(en ;y), . h an 0
WIt -a > ,

en
(9.2)

and q = q(eq ,n,8), with aa
q > 0 and aa

q < 0,
eq n

where en and eq are the resources spent on nand q respectively, e is the
total supply of resources, and 'Y and 8 represent other influences on n

and q. Successful individuals produce more and higher-quality off
spring because either they have more energy and other resources
(more e) or they are more efficient (higher values of 'Y and 8).

If the production functions for nand q could be approximated by the
simple functions
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and == eq

q pq(8) + p(8)n '

the budget equation can be written as

Pnn + pqq + pnq == e.
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(9.3)

(9.4)

The term Pnn is the cost of producing offspring that is independent of
their" quality." These fixed costs are important for females in practi
cally all species because they spend sizable resources on the produc
tion of eggs. Males usually can fertilize the eggs of females cheaply, but
they may spend considerable resources competing for access to
females. The term pqq is the fixed cost of adding to the quality of off
spring that does not depend on their number. Females sometimes com
pete for favorable nesting sites where they can raise all their offspring
with better chances for survival, or males may be able to defend many
offspring as easily as a few. The term pnq is variable cost, which de
pends on both quantity and quality of offspring.

Fitness would be maximized subject to the budget constraint in Eq.
(9.4) if resources were allocated between nand q to ensure that

aG
i);i == Gn == A(Pn + pq) == A1Tn

(9.5)

aG
and aq == Gq == A(pq + pn) == A1Tq,

where 1Tn and 1Tq are the shadow prices of producing an additional unit
of quantity and quality respectively. Even if Pn, pq, and p are constant,
1Tn and 1Tq would not be constant because 1Tn depends positively on q
and 1Tq depends positively on n. This interaction between quantity and
quality has been systematically explored in Chapter 5 and is shown in
Figure 9.1, where Go and G 1 are convex indifference curves of the
fitness production function. The interaction between nand q implies
that the boundary of the resource constraint in Eq. (9.4) is also convex,
as shown by AB. If the boundary were less convex than the indiffer
ence curves~if the interaction between nand q were not "too"
strong-the optimal combination of nand q would be at an internal po-
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FIGURE 9.1 Interaction between quantity and quality of offspring.

sition, like point f in the figure. However, if the resource boundary
were more convex than the indifference curves, the optimal combina
tion would be at a "corner," with large n (or q) and negligible q (or n).

The interaction between nand q has the important implication that
moderate changes in Pn , pq, or p can have large effects on the optimal
combination of nand q even if they are not close substitutes in the pro
duction of fitness. For example, an increase in Pn raises 1Tn relative to
1Tq , which induces a substitution toward q and away from n (the de
mand for nand q are negatively related to their relative prices). The
substitution toward q and away from n further raises 1Tn relative to 1Tq

because of the interaction between nand q, which induces an addi
tional substitution toward q and away from n. The process is repeated
until a new equilibrium is reached. In the figure a "compensated" in
crease in Pn changes the boundary from AB to A'B', and the optimal
combination of nand q is changed substantially from pointfto pointf'.

The interaction between nand q can explain the fact that there are
radical differences in reproductive" strategies" without assuming radi
cal differences in underlying cost functions. For example, even if
females typically have only moderately larger fixed costs of producing
offspring than males, they desire far fewer offspring and would devote
much more effort to raising them successfully than males would. As we
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shall see, the reproductive strategies of males and females do differ
substantially in most of the biological world. 2

Members of the same sex also follow different strategies. For ex
ample, males that can readily attract females seek many offspring and
invest little in rearing them, whereas unattractive males try to rear their
few offspring or other kin successfully.

Some species invest much in child care and' 'teaching" during long
periods of child dependence, while others invest little. My analysis
suggests that such differences among species are derived mainly from
differences in the underlying costs of reproduction, especially in the
fixed costs of quantity (Pn) and the variable costs of quality (p).

Species with only moderately higher fixed costs or moderately lower
variable costs3 have far fewer offspring and invest much more in child
care than do other species, again because of the interaction between
quantity and quality.

Moderate and symmetrical differences among species in the under
lying costs of producing and caring for children are transformed by the
interaction between quantity and quality into large and positively
skewed species differences in observed quantities and qualities of chil
dren. Moreover, species with relatively large quantiti.es would tend to
have relatively low-quality children. Biologists sometimes classify
species into the two categories of r-strategists and K -strategists: the
former have many offspring and invest little in each one, whereas K

strategists have few offspring and invest much in child care and
learning (Wilson, 1975, pp. 99-100). I suggest that these two categories
can usefully distinguish many species because the interaction between
quantity and quality magnifies perhaps only moderate differences
among species in underlying costs of reproduction and child care into
major differences in quantity and quality that are negatively correlated
across species.

Investments in the experience and skills of offspring are more pro
ductive, the more they will specialize in particular tasks (see Chapter 2)

2. Previous discussions have neglected the interaction between quality and
quantity and have argued that the large differences in the reproductive strate
gies of males and females result from large differences in their costs of repro
duction. See the pioneering discussion in Trivers (1972), essentially repeated
by Wilson (1975. pp. 324-326) and Barash (1977. pp. 156-158).

3. A decrease in the variable cost praises 11'n relative to 11'q if the total fixed
cost of quantity (Pnn) exceeds the total fixed cost of quality (pqq), which is
likely to be the case for most species.
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and the longer their life spans (see Chapter 1). K-strategists invest
more in their offspring than r-strategists, partly because K -strategists
live longer and in denser populations with greater specialization (see
the summary table in Wilson, 1975, p. 101).4 Their offspring are
dependent for a longer period because greater investments in the young
prolong the period of dependency.

Mating Systems

Previous chapters assumed that men and women choose mates and
arrange their marriages in well-organized ~ ~ markets. " Some species,
including fireflies, locusts, grouse, antelopes, and mountain sheep, liter
ally form arenas (called leks) where males and females jockey for posi
tion, inspect the other sex, and choose mates for copulation and some
times child rearing (Wilson, 1975; Wiley, 1973). Although most spe
cies do not form leks, the concept of a mating market appears to be
applicable to nonhuman species, in that most species have developed
sophisticated methods of finding and choosing mates.

Assume, therefore, that males and females of all species seek their
mates in efficient mating markets. A market is efficient if all partici
pants with the same characteristics expect to obtain the same fitness in
come, if higher-quality participants expect at least as much fitness as
lower-quality participants, and if participants maximize their expected
fitness, given the opportunities available. 5

4. Investments in insect castes are also greater when insect colonies are
larger and when insect life spans are longer. According to Wilson (1971, pp. 182
and 440), "the simplifying generalization [is] that, as mature colony size in
creases, the degree of caste differentiation increases" and .. the most elaborate
fornls of social behavior occur in species with large, perennial colonies. " More
is invested in mother queens than in other castes, and the queens do live much
longer (ibid., p. 428; see also the analysis in Oster and Wilson, 1978, p. 163).

5. The assumptions c'arefully presented in Altmann et al. (1977) are similar
to those involved in the assumption of an efficient market, with the crucial ex
ception that they assume that matings occur in sequence and that participants
choosing mates at any moment neglect the effects of later arrivals. Therefore,
expected fitness depends not only on personal characteristics but also on time
of arrival. This is an unattractive assumption partly because the number of im
plications is severely limited unless the distribution of arrivals is specified, and
mainly because selection favors those who can better anticipate the effects of
subsequent arrivals. If these anticipations were correct on the average C'un
biased"), the Altmann model would be close to the model in this chapter.
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Males differ because of the unequal incidence of inheritance, muta
tions, and other factors that affect strength, appearance, and various
useful characteristics. More attractive males would be able to mate
with several females, while less attractive males would be forced to re
main bachelors. Females would prefer to mate with polygynous males,
even when monogamous males are more attentive, if polygynous males
offer them sufficiently greater protection and food or provide their off
spring with sufficiently better genes. That is, females might prefer the
partial attention of successful males to the full attention of "failures. "

A polygynous male produces offspring with each mate and would al
locate equal resources to each identical mate. If the production and
care of the offspring of different mates were independent, and if all
females were identical, Eqs. (9.1) to (9.5) imply that the fitness of the
offspring produced by each mating of the ith male would be

(9.6)

where em and ef are the total resources of a male and female respec
tively, ki is the number of his mates, em /k i and ef are spent on the quan
tity and quality of the offspring of each mate, and (Xi measures the effi
ciency of the ith male.

Since each female has a 50-percent genetic interest in the offspring
she produces and no interest in the offspring produced by others (who
are assumed to be unrelated), females prefer males "offering" the larg
est number of offspring-the largest G1k in Eq. (9.6). If females know
the offspring output available with all mates and are free to "choose, "6

their competition for males offering the largest output would equalize
the output with different males.

Therefore, the basic condition in well-informed efficient mating
markets with identical females is that

for all i, (9.7)

where Cf is the equilibrium fitness income of each female. 7 To simplify
the analysis I assume that k varies continuously because it measures

6. This assumption rules out forcible matings or H rape ~'; on the use of force
in matings, see Barash (1977, pp. 67-68).

7. Bride prices, dowries, and other capital transfers equalize the marginal
products of ide.ntical participants in efficient marriage markets even when the
distribution of married output between spouses is rigidly determined (see
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the number of days or hours spent mating rather than just the number
of mates.

An increase in k reduces the output per mate, regardless of any econ
omies of scale in the production of fitness, because. fewer male
resources are available for each female (that is, em/k declines as k in
creases). The number of mates of more efficient males increases until
this negative effect on the output with each mate just balances the posi
tive effect of their greater efficiency. More efficient males with several
mates have larger incomes because all females receive the same in
come. Indeed, the equilibrium income of the ith male is simply propor
tional to the number of his mates:

(9.8)

Less efficient males are forced to remain single when the number of
females does not significantly exceed the number of males because effi
cient males attract several mates. Less efficient males remain single es
sentially because the price "asked" by females (et ) exceeds the price
these males are able to pay.8

Obviously, the distribution of mates is decisively influenced by the
distribution of male efficiency; however, it also depends less obviously
on the contributions of males and females to the production of fitness,
and on the returns to scale in the fitness production function. This can
be shown by differentiating Eq. (9.7) with respect to a and k, holding
Ct , et, and em constant:

or

aG (- em) dk
G + a a(em/k) IT" da = 0,

dk a 1 1
E(k,a) = da k = E(G,em) = aG em'

aem G

(9.9)

Chapter 4). Since nonhumans care only about the production of offspring, and
since offspring rigidly inherit 50 percent of the genes of each parent, efficient
mating markets cannot equalize marginal products, but instead equalize the
fitness produced, as in Eq. (9.7). However, it may be readily shown that the
equilibrium conditions in mating markets are equivalent to those in marriage
markets when G is a Cobb-Douglas function.

8. Let the maximum output per mate, G = G(em/k,ef) be attained when
k :5 ko. If ko is the equilibrium number of mates of males with efficiency ao, all
males with efficiency a r < ao will remain single because they can only offer po
tential mates Cf = tarG, which is less than the market price Cf = taoG.
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Since the elasticity e(G ,em) measures the marginal contribution of
males to the production of fitness, a change in efficiency has a larger ef
fect on the equilibrium number of mates when the marginal contribu
tion of males is smaller. If G is homogeneous of the tth degree in em and
ej, t > 0, the relation between e(k,a) and the contributions of males
and females is simply

1 1 + r
e(k,a) = (G ) = -- = b,

e ,em t
(9.10)

where r is the ratio of the total contribution of females to the production
and care of offspring to the total contribution of males, and G has de
creasing, constant, or increasing returns to scale as t ~ 1(see Mathemat
ical Appendix, note A).

This differential equation can be solved explicitly for k when b is a
constant (that is, when G is a Cobb-Douglas function), for then

-~ ~ -_ (~EV)b,k=a tat u. (9.11)

where k = 1 when a = a.
The inequality in the distribution of mates can be measured by the

standard deviation of the logarithm of k:

1 + r
O"log k = O"log em = -t- O"log a • (9.12)

The inequality in mates and in male income is proportional to the
inequality in male efficiency; the factor of proportionality is positively
related to the relative contribution of females to the production of
fitness and is negatively related to returns to scale. If returns to scale
were constant or decreasing (t ~ 1), the inequality in mates and male
income would exceed the inequality in efficiency, and the difference
would be large if females were important contributors to fitness. For
example, if t = 1 and r = 3, mates and income would increase 16 times
when efficiency doubled! Moreover, the distribution of mates and male
income would be more skewed to the right than the distribution of effi
ciency: even a symmetrical distribution of efficiency implies a highly
skewed distribution of mates and income if females contribute more to
fitness.

The biological literature recognizes that the distribution of male effi
ciency and the relative contribution of females to the production and
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care of offspring are important determinants of the incidence of po
lygyny (see for example Orians, 1969; Trivers, 1972; and Altmann et
aI., 1977). However, these variables have not been combined to deter
mine their interaction, nor have returns to scale been' considered.
Consequently, this literature does not contain predictions about the
quantitative effect on the incidence of polygyny of a given change in
male efficiency or in the relative contribution of females.

Since females usually contribute much more than males to the
production and care of offspring, we can explain why species are po
lygynous without assuming large differences in male efficiency. In
deed, Eq. (9.12) implies that females would be very unequally distrib
uted among males if males spent no time on child care. Male sage
grouse do not contribute to child care after mating in a lek, and 5 to 10
percent of the males in one study were responsible for over 75 percent
of the copulations (Wiley, 1973, pp. 107-109). Similarly, a few male
elephant seals were responsible for about 80 percent of the copulations
on an island in California (Le Boeuf, 1974, table 1).

Monogamy would be common when males contribute significantly to
child care if differences between males were not large and returns to
scale were not strongly decreasing. Practically all known species of
birds are monogamous (Lack, 1968, p. 150), and male birds usually
contribute greatly to child care during a long period of dependency as
eggs are hatched and offspring fed and protected. When bird species
are polygynous, as a rule only a small fraction have more than one
mate; for example, in a study of male indigo buntings, only 10 percent
did (Carey and Nolan, 1975). In general, monogamy or modest po
lygyny should be more common in K-strategist species, which empha
size quality of offspring, than in r-strategists, which emphasize quan
tity (Wilson, 1975, p. 243), inasmuch as the males tend to contribute
more to quality.

Some males are considered superior by females because they have
superior genes that are inherited by offspring, are more skilled at de
fending and provisioning offspring, or have more energ'y and other
resources. If both production functions and effective stocks of re
sources differ among males, the income of identical females would be

1 1 [m(ai)e m ] .2" G 1ki = 2" n(ai)G k
i

,ef = Cf , for alli,

. dm dn
wIth da > 0 and da > 0,

(9.13)
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(9.15)

where m measures differences in male effective resources and n mea
sures differences in male efficiency. By differentiating with respect to
a, we readily derive:

1
e(k,a) = e(m,a) + (G ) e(n,a) > 1

e ,em
(9.14)

if e(rn ,a) + e(n ,a) ~ 1 and t :5 1,

where e(rn,a) = (dm/da)(a/rn) and e(n,a) = (dn/da)(a/n). The equi
librium number of mates is proportional to the level of resources be
cause males of equal efficiency spend the same resources on each
mate. Resources have been a major determinant of mates in po
lygynous human societies (see Chapter 3) and probably is important
also in nonhuman societies.

The average fitness income of males relative to the fitness income of
females is

em = k = l-et s'

where s is the ratio of males to females in the mating market, and all un
mated individuals are assumed to have zero income. The relative in
come of males is inversely related to the sex ratio of participants. If
male and female offspring are equally costly to produce and rear, male
offspring would be more valuable when adult males are scarcer than
adult females, and less valuable when adult females are scarcer. Con
sequently, the sex ratio is kept near unity; selection favors parents with
relatively many males when this ratio is below unity, and favors
parents with relatively many females when it exceeds unity. 9

Younger males are unable to compete for scarce females against
stronger, "wealthier," and more experienced older males. We can
readily understand, therefore, why males are older at their first mating
in polygynous societies (see Wiley, 1973, pp. 137-139; Wilson, 1975,
p. 329; and Barash, 1977, p. 141). The effect of polygyny on the age of
females at their first mating is less clear-cut, because female income as
given in Eq. (9.13) may not be closely related to the incidence of po
lygyny if the latter is mainly determined by male and female contribu
tions to fitness. However, the difference in ages between male and
female first mates should be greater when the incidence of polygyny is

9. This argument was first propounded by Fisher (1958, pp. 158-160). The
formula given for humans in Chapter 3 is more complicated because humans do
not simply maximize fitness.
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greater (see the supporting evidence in Wiley, 1974, pp. 209-210;
Wilson, 1975, p. 329).

Parents try to develop the strength and skills of male offspring, and
males are willing to bear substantial costs and risks to acquire a com
petitive advantage in attracting females. Therefore, efficiency is deter
mined by produced skills (h) as well as by luck or inheritance (u):

a == u + h.

The production function for h is

h == t/J(e~,u), with at/J/ae~ > 0 and at/J/au > 0,

(9.16)

(9.17)

and, presumably, a2t/J/ae~2 < 0 and a2t/J/auae~ > 0, where e~ repre
sents the resources spent on h.

Total resources

em + e~ == e~ (9.18)

are allocated between the indirect production of fitness (through the
production of efficiency) and the direct production of fitness. The equi
librium condition10 for an allocation that maximizes fitness income (em)

is, if mea) == 1:

at/J _ a t
ae~ - e~ - e;t 1 + r'

(9.19)

An increase in the relative contribution of females to the production of
fitness (r) induces greater expenditure on efficiency until at/J/ ae~ is low
ered sufficiently. Since an increase in the contribution of females also
encourages polygyny, the average male would invest more and would
be more efficient when polygyny was more common.

This implication of the maximization of male fitness has been known
since Darwin's discussion of competition for mates and the selection of
secondary male characteristics. ll Less well known is that an increase
in the contribution of females raises the inequality in male efficiency by
raising the inequality between abler and less able males. 12 Since po-

10. See the proof of a related formula in note D of the Mathematical Ap
pendix to Chapter 3.

11. See Darwin (1872). Lack, studying birds, wrote, HIt is also not sur
prising that the most elaborate male plumage and displays occur in promiscu
ous and polygynous species, because in these a successful male will acquire
several mates, and hence there will be unusually strong selection for those
characters which enable it to attract females" (1968, p. 159).

12. See the proof in footnote 26 of Chapter 3.
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lygyny increases when the inequality in male efficiency increases, an
increased contribution of females both directly and indirectly furthers
polygyny; that is, an increase in r raises O"log k in Eq. (9.12) by raising
the coefficient of O"log <x, and also by raising O"log <X itself.

The same analysis is applicable when females differ and males are
identical. Then males might prefer to mate with a superior polyandrous
female than with a "second-rate" monogamous female. An efficient
mating market would distribute identical males among females to
equalize the production of fitness with different females:

(9.7')

where em is the equilibrium income of males, and t i is the equilibrium
number of mates "assigned" to females with efficiency f3i. The argu
ment leading to Eq. (9.11) implies that if G is Cobb-Douglas,

t; = (%iY+:l/r: (9.11')

where t i = 1 when f3i = 73, and

1 + (l/r)
(Tlog e = t O"log {3 • (9.12')

Since females usually are the main contributors to the production
and care of children, l/r usually is small and much less than r. There
fore, a comparison of Eqs. (9.12) and (9.12') indicates that O"log e would
usually be much less than (J"log k even if the inequality among males and
females (O"lOg <X and O"log {3 respectively) were the same. Moreover, our
analysis implies that the inequality among males tends to exceed that
among females because the former is larger when r is larger; a similar
argument to that developed for Eq. (9.19) implies that the latter would
be larger when l/r is larger. Consequently, the incidence of polygyny,
as measured by O"log k, should be much greater than the incidence of po
lyandry ,13 as measured by O"log e, both because r usually greatly exceeds
1/r and because O"log <X exceeds O"log {3 •

Polygyny is, indeed, far more common than polyandry throughout

13. Clearly, my assumption that production with one mate is independent of
production with other mates is not valid in a polyandrous family owing to un
certainty about who is the male parent. This uncertainty limits the incidence of
polyandry by creating diminishing returns to "scale" (see Barash, 1977, p. 165,
or Alexander et al., 1979, p. 413).
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the biological world. 14 Moreover, the inequality among males does ap
pear to exceed that among females; in particular, death rates among
young males generally exceed those among young females. For ex
ample, Le Boeuf shows high death rates among young male elephant
seals (1974, p. 169). The further implication of our analysis that more is
invested in males than in females (because r is larger than l/r) is also
supported empirically: males usually mature later, are taller (or have
larger body size), and are stronger (see Wiley, 1974, pp. 209-211;
Alexander et al., 1979).

Since l/r is inversely related to r, polygyny and polyandry should
not overlap much. Polyandry should be rare when polygyny is co~mon
(large r), and polygyny rare when polyandry is common (large l/r).
The many polygynous species virtually never practice polyandry at the
same time, nor do the few polyandrous species practice polygyny (see
for instance Jenni, 1974). The inverse relation between rand l/r also
implies that investments in males relative to females would be greater
when the incidence of polygyny is greater. Alexander and his asso
ciates (1979) show that the average male is larger relative to the
average female when polygyny is more common (as measured by
average harem size).

The ith male and the ith female would produce together (if they have
no other mates) fitness equal to

(9.20)

where an/aa > 0 and an/af3 > O. It is plausible (see the discussion for
humans in Chapter 4) that an increase in the efficiency of males usually
raises the effect on fitness of mating with more efficient females, and
vice versa; that is,

(9.21)

Chapter 4 shows that condition (9.21) implies positive assortative
mating, that abler males and females would be assigned to each other
by efficient mating markets. Positive sorting is common for most
human traits and has been observed for other species as well (Fisher,
1958, chap. 6; Trivers, 1972, p. 170).

Males and females may prefer implicit polygamy with one superior

14. See Jenni (1974) or Barash (1977, p. 90). After showing that polyandry is
rare among birds, Jenni says, "Whatever the adaptive value of simultaneous
polyandry, its evolution depends upon the prior or concomitant evolution of
exclusive male incubation and parental behavior" (pp. 140-141; italics added).
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mate to explicit polygamy with several less superior mates. A female is
likely to prefer implicit polyandry, even if her superior mate is explic
itly polygynous, because females are the major contributors to the
production of fitness. Her preference for implicit polyandry would be
greater, the greater her contribution to fitness, the less polygynous her
s11perior mate is, and the greater his superiority relative to her mates if
she were explicitly polyandrous (see Mathematical Appendix, note B).

Therefore, explicit polyandry is rare also because implicit polyandry
is preferred by superior females. If the several mates of superior males
tend to be superior, females mated with polygynous males would have
greater fitness, because both mates would tend to be superior. The evi
dence for red-winged blackbirds and yellow-headed blackbirds is con
sistent with this implication (Orians, 1972), but other evidence is not;
for example, monogamous female marmots appear to have greater
fitness than those mated with polygynous males (Downhower and Ar
mitage, 1971). This suggests that the polygynous males of some species
mate with inferior females.

Concluding Remarks

All individuals in different species maximize their utility while com
peting for mates and other resources. Nonhumans and even most
humans do not consciously maximize, and may not maximize at all in
the short run-but nonhumans can survive in the long run only if they
maximize the production of replicas of their genes. Economic analysis
provides powerful insights into the long-run behavior of nonhuman
species because individual members maximize with stable preferences
(the desire for offspring) in markets that reconcile the preferences of
competing individuals, the principal defining characteristics of the eco
nomic approach (see Becker, 1976b, p. 5, and the Introduction to this
book).

Lest I be misunderstood on a highly controversial subject, let me
immediately indicate that the analytical continuity in the behavior of
humans and other species does not imply that I believe human behav
ior is primarily biologically determined. Clearly, humans in modern so
cieties do not simply maximize the production of children; they could
readily have additional children who would live long and become
well-educated and prosperous. The continuity between the behavior of
humans and other species does not require a judgment about the rela
tive importance of biological and cultural forces in explaining human
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behavior, although presumably cultural forces are of major importance
and biological forces are not negligible. Human behavior can be deter
mined by various combinations of cultural and biological forces, and
utility still can be maximized with stable preferences in markets that
reconcile the desires of different persons.

The continuity in behavior between humans and other species has
led some biologists to conclude that human behavior must have a sub
stantial biological component. Resisting the implications of this com
ponent, persons believing in the predominance of culture have often
denied any behavioral continuity. The economic approach, however,
implies that behavior is continuous because members of all species
must allocate scarce resources among competing uses in market and
nonmarket situations. Therefore, behavioral continuity has only mod
est implications for the importance of biological forces in the determi
nation of human behavior.

To be sure, the theorems about human behavior would be sharper
and more powerful if preferences were readily specified and were the
same for all persons (Stigler and Becker, 1977). Since natural selection
determines simple and identical preferences for other species, the eco
nomic approach may well be more powerful in understanding the
long-run behavior of other species even though it was developed for
human behavior. Indeed, modern biology is relying increasingly on
explicit maximizing models similar to those used by economists. 15 Still,
the economic approach does appear to provide a unified treatment of
human and nonhuman behavior while recognizing that cultural forces
are major determinants of human behavior and biological forces are de
cisive determinants of nonhuman behavior.

Mathematical Appendix

A. If G is homogeneous of the tth degree in em and ef,

or

15. See for example the model of foraging by Charnov (1976), the treatment
of insects by Oster and Wilson (1978), and the modeling of the experimental
evidence on the behavior of pigeons, rats, and other animals in Rachlin et al.
(1980).
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If the relative contribution of males to fitness is defined by

_ (aG/aef)ef E(G,ef)
r= =

(aG / aem)em E(G ,em)'

then

t = (1 + r) E(G,em).

B. The income of a female mated with a polygynous male is

efk;i = -! n(aj ,{3j)G [m(i/em
,f({3j)ef] '
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where ki is the number of his identical mates. If she were polyandrous
with t j mates of efficiency aj < ai, her income would be

She is better off with the polygynous male if

She is more likely to prefer the polygynous male, the larger rand ai / aj

and the smaller t j and ki • For example, if r = 3, she would prefer to be
the fifth mate of a polygynous male (ki = 5) than the sole mate of three
males (tj = 3) who are half as efficient as he is (ai/aj = 2); whereas if
r = 1, she would prefer the three inferior mates to being his second
mate.



CHAPTER 10

Imperfect

Information,

Marriage, and

Divorce

Previous chapters, in their consideration of marriage, division of labor,
investments in children, and other family decisions, have neglected im
perfect information and uncertainty. Imperfect information can often
be disregarded without much loss in understanding, but it is the es
sence of divorce, search in the marriage market, contributions by chil
dren to elderly parents, a good reputation, and other behavior. For
example, participants in marriage markets hardly know their own inter
ests and capabilities, let alone the dependability, sexual compatibility,
and other traits of potential spouses. Although they date and search in
other ways to improve their information, they frequently marry with
highly erroneous assessments, then revise these assessments as infor
mation improves after marriage.

The final two chapters of this book explore various consequences of

324
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imperfect information and uncertainty. This chapter concentrates on
methods to improve information prior to marriage, and on the divorces
that sometimes result when information becomes available after mar
riage. Information acquired during the first few years of marriage is fre
quently responsible for the quick termination of marriages in the
United States and elsewhere.

Imperfect Information in Marriage Markets

Participants in marriage markets are assumed to have limited informa
tion about the utility they can expect with potential mates, mainly be
cause of limited information about the traits of these mates. If they
could search as "cheaply" for" other mates when married as when
single, and if marriages could be terminated without significant cost,
they would marry the first reasonable mate encountered, knowing they
would gain from even a less-than-optimal marriage. They would then
continue to search while married. Since, however, marriage does limit
access to single persons, and termination can be costly (chiefly because
of children and other "investments" specific to a particular marriage),
participants usually do not immediately marry the first reasonable
prospect encountered, but try to learn about them and search for better
prospects.

Increased search and better information raise the utility expected
from marriage by improving the quality of marital choices. However,
time, effort, and other costly resources must be spent on search, and
the longer the search, the longer gains from marriage are delayed. A
rational person would continue to search on both the "extensive
margin" of additional prospects and the "intensive margin" of addi
tional information about serious prospects until the marginal cost and
marginal benefit on each margin are equal. In particular, rational
persons marry even when certain of eventually finding better prospects
with additional search, for the cost of additional search exceeds the ex
pected benefits fronl better prospects.

Search in marriage markets takes diverse forms, including expendi
tures on grooming and personal appearance, parties, dating, church so
cials, coeducational schools, bars and apartment buildings for singles,
residential segregation by income and other characteristics, and an ex
change of curricula vitae that describe achievements and family back-
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ground. 1 Occasionally, marriage brokers have been used, as among the
Jews of Eastern Europe ,2 but informal methods of search have been far
more common than commercial methods. Part of the explanation may
be that participants are reluctant to seek commercial help when love
and emotion are supposed to reign; but-more to the point-friends,
relatives, schools, socials, and other informal channels of search are
efficient whenever quality varies greatly and appropriate sorting is cru
cial. Informal channels are also important in labor markets, especially
for skilled workers (Rees, 1966), and love seldom enters labor transac
tions (see Chapter 8).

Since the best way to learn about someone else is by being together,
intensive search is more effective when unwed couples spend consid
erable time together, perhaps including trial marriages. 3 Yet when
contraceptives are crude and unreliable, trial marriages and other pre
marital contact greatly raise the risk of pregnancy. The significant in
crease during this century in the frequency of trial marriages and other
premarital contact4 has been in part a rational response to major
improvements in contraceptive techniques, and is not decisive evi
dence that young people now value sexual experiences more than they
did in the past.

The information acquired from intensive search is used to estimate
the traits of prospects. Difficult-to-assess traits are forecast partly by
using the information on traits that are readily assessed-such as re
ligion, education, family background, race, or appearance-because
these and the less well-known traits often vary together in a systematic
way. For example, the probability that a prospect is honest or amiable
is related to the reputation of his family; his intelligence is related to his
education.

Some readily assessed traits, proxies for unknown traits, thus have
an influence that far exceeds their direct contribution to married out
put. Variables like appearance and family background have been valu-

1. Curricula vitae are still exchanged through friends and other intermedi
aries in Japan, even among Western-educated Japanese.

2. For an amusing fictional account of these brokers, see Aleichem (1969,
bk.5).

3. Similarly, trial employment is a more effective way for workers and firms
to learn about one another than for workers to spend time in school or at other
"screening" activities.

4. Various countries long ago developed bundling (or night-courting) and
other forms of premarital contact that controlled the risk of pregnancy (see for
example Shorter, 1975, pp. 44-50).
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able guides to upbringing, genetic constitution, personality, and other
traits of prospects that are difficult to assess directly.

Conversely, some difficult-to-assess traits traditionally have re
ceived little direct weight, even though they are significant contributors
to marriage. In particular, the apparent disdain for love in traditional
matchmaking does not imply that love is considered unimportant.
Since lasting love is not easily distinguished from momentary infatua
tion, little confidence would be attached to any direct assessment of
love prior to marriage. Indirect assessments of love would be used in
stead; for example, education and background would be important in
part because love is more easily developed and sustained between
persons with similar education and backgrounds.

Explicit attention to sexual compatability and other personal traits
has increased substantially during the twentieth century; the growth of
dating, coeducational schools, trial marriages, and other contacts
between prospects has increased the reliability of direct assessments.
Therefore, the greater attention paid to these personal traits instead of
to proxies like background does not necessarily imply that personal
traits have become more important to marital well-being than they
were in the past (but also see Chapter 11).

The theory developed in Chapter 4 implies that most traits would be
strongly positively sorted in the marriages generated by efficient
markets with full information. Education, IQ, race, religion, income,
family background, height, and many other traits are, in fact, strongly
positively sorted. Usually only readily assessed traits are known to re
searchers, however; traits that are more difficult to assess by partici
pants, such as love or capacity for growth, are also less readily assessed
by researchers. Therefore, since traits more difficult to assess should be
more weakly sorted than known traits, the degree of positive sorting
found by researchers would exceed the degree of positive sorting for all
traits.

Imperfect Information and Divorce

If participants in marriage markets have complete information about all
prospects, divorce would be a fully anticipated response to a demand
for variety in mates or to life-cycle changes in traits. Most divorces
would then occur after many years of marriage, because traits change
gradually. The facts, however, suggest the opposite: about 40 percent
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of all divorces (and annulments) occur prior to the fifth year of mar
riage, and separation usually precedes divorce by a year or more (U.S.
Department of Health, Education, and Welfare, 1979).

If, however, participants had highly imperfect information, most di
vorces would occur early in marriage by virtue of the fact that informa
tion about traits increases rapidly after marriage. Several years of mar
riage is usually a far more effective source of information on love and
many other traits than all the proxies available prior to marriage. I
suggest that marriages fail early primarily because of imperfect infor
mation in marriage markets and the accumulation of better information
during marriage. This suggestion is supported by the fact that unex
pected changes in earnings and health do raise the probability of di
vorce (BLM,5 1977).

Women who divorced early in their marriage report that "difficult'~

spouses and value conflicts were major sources of their discontent,
presumably because these traits are much better assessed after a few
years of marriage. Personality conflict, sexual incompatibility, and simi
lar traits should be less important sources of later than of earlier di
vorces; little additional information about these traits is acquired after
a few years of marriage. On the other hand, some information, in
cluding information about other women and about earnings potential,
is acquired more slowly and should be more important in later di
vorces. Indeed, another woman and/or financial conflict are frequently
cited by women divorcing after ten years of marriage (Goode, 1956, pp.
128-129).

The major sources of discontent and divorce are not necessarily the
major determinants of marital well-being. Education, age, physical
appearance, and other easily assessed traits are not major sources of
discontent because not much more is learned about them after mar
riage. Just as the emphasis on easily assessed traits in marriage
markets does not imply that these traits contribute more to marital
well-being than other traits, neither does the opposite emphasis on
difficult-to-assess traits in "divorce markets" imply that those contrib
ute more. 6

5. The analysis and evidence in this section is partly taken from Becker et al.
(1977), hereafter referred to as BLM.

6. Similarly, unsatisfactory working conditions, which do not lend them
selves to advance assessment, constitute an important reason why people quit
during the first few years on a job (Borjas, 1979); see also the distinction
between "search" and 44experience" goods in the discussion of consumer
choices in Nelson (1970).
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The more rapid accumulation of information during the first few
years of marriage implies that divorce is more likely early in marriage
than later. Divorce rates are highest during the first few years of mar
riage and decline steeply after four or five years, although the explana
tion is partly that those most prone to divorce tend to drop out early
from the cohort of married persons (see Heckman, 1981, on the effects
of heterogeneity).

Divorce is less likely later in the marriage for the additional reason
that capital accumulates and becomes more valuable if a marriage stays
intact ("marital-specific" capital). Children are the prime example, es
pecially young children, although learning about the idiosyncrasies of
one's spouse is also important (Heimer and Stinchcombe, 1979). Di
vorce is much less likely when there are children, especially young
children-not only in the United States and other rich countries
(Goode, 1963, pp. 85, 364; BLM, 1977), but also in primitive societies
(Saunders and Thomson, 1979).

The accumulation of marital-specific capital is, in turn, discouraged
by the prospect of divorce because, by definition, such capital is less
valuable after a divorce. Presumably, trial or consensual marriages
produce fewer children than legal marriages at least partly because the
former are less durable (see the evidence in Kogut, 1972, on consen
sual and legal marriages in Brazil). Persons who marry outside their
race or religion are far more likely to divorce than are others with simi
lar measurable characteristics. Therefore, we can readily understand
why marriages between persons of different races or religions have sig
nificantly fewer children even when intact marriages are compared
(see the evidence for the United States in BLM, 1977), and why mar
riages between Indians of different castes have fewer children than
marriages within a caste (Das, 1978).

Expectations about divorce are partly self-fulfilling because a higher
expected probability of divorce reduces investments in specific capital
and thereby raises the actual probability. 7 For example, consensual

7. Let

and

p = f(s,a)

s = h(p,{3)

with apjas = is < 0, apjaa = fa. > 0,

with asjap = hp < 0, asja{3 = h13 > 0,

where p is the probability of divorce, s is the investment in specific capital, and
a and {3 are exog'enous variables that raise p and s respectively. For example, a
might be a dummy variable equal to 1 in consensual marriages and to °in legal
marriages. Then
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and trial marriages are less stable than legal marriages, and marriages
between persons of different religions or races are less stable than
those within a religion or race, partly because mixed marriages have
fewer children. At the same time, as indicated, mixed marriages have
fewer children partly because they are expected to be less stable.

Specific investment and imperfect information can explain why
homosexual unions are much less stable than heterosexual marriages
(Saghir and Robins, 1973, pp. 56-58,226-227). Homosexual unions do
not result in children, and generally they have a less extensive division
of'labor and less marital-specific capital than heterosexual marriages.
Moreover, the opprobrium attached to homosexuality has raised the
cost of search to homosexuals and thereby has reduced the information
available to them. Furthermore, homosexual unions, like trial mar
riages, can dissolve without legal adversary proceedings, alimony, or
child support payments.

Women have usually married earlier than men partly because the
maturation and independence of men has been delayed by greater in
vestments in their human capital. Since investments in men and
women have become more equal over time as the demand for children
has decreased (see Chapter 3), men and women now marry for the first
time at rather similar ages. For example, the difference in the United
States between the median age at first marriage of men and women de
clined from four years in 1900 to about two and a half years in 1970
(U.S. Bureau of the Census, 1971c).

Yet divorced women have remarried more slowly than divorced
men8 even when divorced at young ages. They almost always receive
custody of children, a factor that discourages remarriage. For the same
reason, women with illegitimate children marry for the first time more
slowly than women without children (Berkov and Sklar, 1976).

Young children raise the cost of searching for another mate and sig
nificantly reduce the net resources of divorced women (Weitzman and
Dixon, 1979). Possibly for these reasons they raise the probability that

The total effect on the probability of divorce of a rise in a (perhaps a shift from
legal to consensual marriages) exceeds the effect of a alone, in that invest
ments in specific capital (5) are reduced.

8. In one study 31 percent of the men and only 22 percent of the women re
married within two years of their divorce (BLM, 1977).
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a remarriage will fail, even though children born during the remarriage
lower this probability (BLM, 1977). It is noteworthy that illegitimate
children and other pregnancies prior to first marriage also raise the
probability of marital failure (Christensen and Meissner, 1953; Berkov
and Sklar, 1976).

Divorced women might well remarry earlier than divorced men, just
as single women without children marry earlier than single men, if
divorced women did not receive custody of children. Indeed,
perhaps 45 percent of divorced women would have remarried within
the first two years of their divorce if they did not have custody, which
is double their actual percentage (22) and considerably higher than the
percentage for men (31). This estimate assumes that women without
custody marry as rapidly as women without children. It is based on a
regression equation that relates whether a woman remarries within a
specified period of time to several variables, including number of chil
dren (BLM, 1977).

The Gain from Divorce

A husband and wife would both consent to a divorce if, and only if,
they both expected to be better off divorced. Although divorce might
seem more difficult when mutual consent is required than when either
alone can divorce at will, the frequency and incidence of divorce
should be similar with these and other rules if couples contemplating
divorce can easily bargain with each other. This assertion is a special
case of the Coase theorem (1960) and is a natural extension of the argu
ment in Chapter 4 that persons marry each other if, and only if, they
both expect to be better off compared to their best alternatives.

A risk-neutral couple would divorce with mutual consent if, and only
if,

zm < Z:¥, Zf < Z~, (10.1)

where zm and Z:¥ are the husband's expected commodity wealth9 from
staying married and divorcing respectively, and Zf and Z~ are defined

9. The relationship between utility and commodity income is discussed in
Chapter 4.
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similarly for the wife. If bargaining is cheap and easy, this necessary
and sufficient condition can be stated more simply as

Zmf == zm + Zf < Zr;] + Z~ == Zr;]f. (10.2)

Obviously, if the inequality in (10.2) does not hold, the inequalities in
(10.1) could not hold. That (10.2) also implies (10.1) can be shown by
assuming that, say, the husband's wealth would be reduced by divorce
(ZJf < zm) even though their combined wealth would be raised
(Zr;]f > Zmf). The wife could still "bribe" him to consent to a divorce by
offering him a settlement that would offset his direct loss from divorce
(zm - ZJf). She would also be better off as long as the settlement was
less than their combined gain (Zr;]f - Zmf).

Less obvious perhaps is that (10.2), but not (10.1), is still a necessary
and sufficient condition for divorce when either can divorce at will,
or when only the husband can divorce at will, as in traditional Is
lamic societies. If he would gain from divorce (ZJf > zm) but their
combined wealth would be reduced, she could bribe him not to seek a
divorce by offering him a greater share of their married output. 10 Con
versely, if he would ,lose from divorce but their combined wealth would
increase, she could bribe him to seek a divorce by offering him a large
settlement.

The history of divorce is filled with examples of settlements that in
duce recalcitrant spouses to consent. Only husbands could seek a di
vorce among Jews in the Arab world during the Middle Ages, yet "in
many, if not most cases about which we have more detailed informa
tion, one gets the impression that the female partner was the initiator of
the divorce proceedings, mostly, to be sure by renouncing what was
due her" [her dowry and other marriage gifts] (Goitein, 1978, p. 265;
italics added). And over 90 percent of the divorces in Japan between
1948 and 1959 were by mutual consent (Rheinstein, 1972, table 5), even
though either spouse alone could initiate a divorce suit.

Still, one might reasonably argue that legal rules make a difference:
the anger and other emotion generated by divorce proceedings make

10. Both want to remain married if

Z~,:1n = zm + ~ > z~ and Z*f = Zf - ~ > Z~,

where ~ is the bribe to him. Any bribe above Z~l - zm and below Zf - Z~

would satisfy both inequalities.
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bargaining costly and time-consuming, or a spouse might consent to a
divorce only because his (or her) life is made difficult until he does
(Friedman, 1969; Goitein, 1978, pp. 265-266; Saunders and Thomson,
1979). To obtain quantitative evidence on the effects of legal rules, con
sider the radical change in 1970 when California became the first state to
grant divorce at the request of either spouse (no-fault divorce);ll pre
viously, divorce required either mutual consent or proof of "fault" in
an adversary proceeding.

The average annual rates of growth of divorce rates in California and
the rest of the country during the 1960s were 3.6 percent and 4.0 per
cent respectively. We can crudely estimate what the California rates
would have been if the state had not gone to no-fault divorce by assum
ing that the rate ofgrowth in divorce rates between any two years during
1969 to 1976 would have equaled the rate of growth for the rest of the
country12 multiplied by the ratio of their average growth rates during
the 1960s (0.9 = 0.036/0.040). These "predicted" rates in Figure 10.1
are substantially below the actual rates for California in 1970 and 1971,
slightly below in 1972, about equal to the actual rates in 1973 and 1974,
and slightly above the actual rates in 1975 and 1976. The change to
no-fault divorce does not appear to have had a lasting effect on the di-

11. No-fault divorce goes back at least to the Roman period. Lecky writes in
his History of European Morals (1880):

Another and a still more important consequence resulted from the
changed form of marriage. Being looked upon merely as a civil contract,
entered into for the happiness of the contracting parties, its continuance
depended upon mutual consent. Either party might dissolve it at will, and
the dissolution gave both parties a right to remarry. There can be no
question that under this system the obligations of',narriage lyere treated
with extreme levity (p. 306; italics added).

However, after giving a few examples of Romans who divorced and remar
ried, he writes:

These are, no doubt, extreme cases; but it is unquestionable that the
stability of married life was very seriously impaired. It Hy)uld be easy,
hOlvever, to exaggerate the influence of legal changes in afjecting it. In a
purer state of public opinion a very wide latitude of divorce might proba
bly have been allowed to both parties, without any serious consequence.
The right of repudiation, which the husband had always possessed,
was ... in the Republic never or very rarely exercised (p. 307; italics
added).

12. Only ten other states went to no-fault .di~rce between 1970 and 1974
(Foster and Freed, 1974).
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NOTE: California's divorce rate for
1970 to 1976 is predicted from the
annual growth of the divorce rate in
the United States excluding California,
adjusted by the ratio of the growth of
California's divorce rate during the
1960s to the growth of the divorce
rate in the rest of the country during
that same decade.
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FIGURE 10.1 Rate of divorce per 1,000 married women for California and
for the United States except California, 1960 to 1976.

SOURCES: U.S. Bureau of the Census, 1963b, 1973e, 1977a and preceding issues,
1978; U.S. Department of Health, Education, and Welfare, 1979 and preceding issues;
information supplied by Alexander Plateris, Public Health Service, U. S. Department
of Health, Education, and Welfare.

vorce rates in California, although divorces may have been increased
for a couple of years .13

Even if the change from mutual consent and fault to no-fault di
vorce apparently had little lasting effect on divorce rates, the distribu
tion of the gains from divorce, Zr;]f - Zmf in (10.2), may have been
significantly altered. In particular, if men have been more willing than
women to divorce partly because they are not given custody of chil
dren and partly because they have many opportunities to meet other
\vomen while still married, no-fault divorce reduces their incentive to

13. Since the 1970 law reduced both the minimum residency requirement
and the minimum waiting time between a petition for divorce and the final di
vorce decree, some divorces granted in 1970 and 1971 would have been granted
in 1972 and 1973 under the old law. Indeed, Schoen and his associates (1975)
claim that the jump in divorce rates in 1970 and 1971 can be almost entirely ex
plained by these changes in timing and, to a much lesser extent, by the divorces
California residents would have obtained in Nevada. If, however, timing is the
main explanation, the predicted rates in 1972-1974 should have been much
above the actual rates~ _in fact this was not the case.
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obtain their wives' consent with generous settlements. After 1970, ali
mony and child-support payments in California apparently did decline
relative to father's income (Dixon and Weitzman, 1980, table 2).

The inequality in (10.2) is a simple and easily implemented criterion
for analyzing the effects of different variables on the propensity to di
vorce. One has only to determine whether the joint wealth of a married
couple would be increased by divorce, without worrying about how the
increase is divided or about who has legal access to divorce. To illus
trate, a negative income tax system or aid to mothers with dependent
children raises separation and divorce rates among eligible families in
that the incomes of divorced and separated persons are raised relative
to the incomes of married persons. These programs, in effect, provide
poor women with divorce settlements that encourage divorce. 14

The expected wealth from remaining married would be raised if one
spouse earns more than had been expected, or if any other trait of
either spouse turns out to be better than expected. Nevertheless, and
somewhat paradoxically, the marriage would be more likely to dissolve
than if their expectations had been realized. The combined wealth of
husband and wife from a divorce would be increased even more than
their wealth from remaining together because they are no longer
well-matched: the person with the better-than-expected traits should
be matched with a "better" person than his spouse, and she should be
matched with a "worse" person than he turns out to be. This implica
tion of (10.2) is also supported empirically: marriages are more likely to
dissolve when realized earnings, health, and fecundity exceed as well
as fall short of expectations (BLM, 1977, section 11.1).

If a husband were to find a good job elsewhere, but not his working
wife-an increasingly likely issue since more wives have entered the
labor force-their combined wealth might be maximized if he moved
and she stayed. Their separation would, however, increase the likeli
hood of divorce because the advantages of remaining married are re
duced by separation. Migration does seem to raise the propensity to di
vorce (see the analysis and evidence in Mincer, 1978).

Men with higher earnings or other income gain more from marriage
than other men do because they can attract several wives or higher-

14. Divorce rates of participants in negative income tax experiments are an
alyzed in Hannan et al. (1977) and Keeley (1980); the effect of aid to mothers
with dependent children on the number of female-headed households is consid
ered in Honig (1974).
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quality wives (see Chapters 3 and 4). This explains why they marry at
younger ages and remarry faster when widowed or divorced (Keeley,
1974, 1977; BLM, 1977). Since an increase in the gain from marriage
also increases the gain from staying married compared to the gain from
a divorce, higher-income men should have lower propensities to di
vorce. This conclusion goes counter to popular opinion, but is sup
ported by empirical evidence not only for the United States but for
many other countries as well (Goode, 1963, p. 86).

Women with higher earnings gain less from marriage than other
women do because higher earnings reduce the demand for children and
the advantages of the sexual division of labor in marriage (Chapters 2,
4, and 5). Therefore, women with higher earnings should be more
prone to divorce, a conclusion that is supported by several kinds of evi
dence (see BLM, 1977). Indeed, growth in the earnings of women
during the last 30 years has been a major cause (also a result) of the
growth in divorce rates during this period.

The instability of black families in recent decades has been the sub
ject of considerable interest and comment-the controversial Moy
nihan report (U.S. Department of Labor, 1965), for instance. The
greater instability of black families is not entirely explained by migra
tion to the North or by the recent growth in welfare; black families
have been much less stable than white families since the beginning of
the century, and probably even earlier, in both the South and the North
(Sanderson, 1980).

Black families should be less stable than white families, if only be
cause blacks are much poorer and black women earn much more rela
tive to black men than white women do relative to white men (Smith,
1977, 1979). Black-white differences in income, earnings, and unem
ployment can explain much of the difference in their marital instability
during recent years (Ross and Sawhill, 1975, chap. 4). In view of the
earning pattern of blacks over the past hundred years, we would expect
black families to have been less stable than white families for a long
time, whether or not they were similar in other respects. 15 Although
slavery did not destroy the black family (Gutman, 1976), the lesser sta
bility of black families in the United States is at least in part a legacy of
slavery: black incomes were reduced relative to white incomes, and

15. Sanderson (1980) presents this argument, along with some evidence on
the earnings of black men and women in the nineteenth century.
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perhaps also the market productivity of black women was raised rela
tive to black men (Goldin, 1977).

Why do some persons marry outside their religion, race, age, or edu
cational class, when mixed marriages have much higher probabilities of
divorce? These individuals do not appear to be ignorant of the risk.
They have fewer children and in other ways act as if they anticipate a
higher probability of divorce. Persons entering mixed marriages cannot
simply be less religious or less "prejudiced" in favor of their own race
or own educational level; for why then are their divorce rates so high?
Nor do mixed marriages appear to provide advantages that compensate
for the higher risk of divorce: earnings as well as fertility are lower.
Consider the following equation giving earnings in 1967 (data from the
Survey of Economic Opportunity):

Em = 0.414 + 0.060Sm + 0.034e~ - 0.0006e~

(9.9) (14.5) (-15.1)

+ 0.067r + 0.028Sf + 0.0002SmSf ,
(0.9) (4.7) (0.5)

where Em represents the log of earnings of married men in 1967, Sm
their years of schooling, em their years of experience in the labor force,
Sf the years of schooling of wives, r a dummy variable equal to one if
the spouses are of the same race, and the t-statistics are shown in paren
theses. The positive (but not statistically significant) coefficients of r

and SmSf suggest that the earnings of men are not higher and may be
lower in marriages that are mixed by race or education. 16

The most plausible explanation is that persons enter mixed mar
riages even though they anticipate a higher probability of divorce be
cause they do not expect to do better by further search and waiting.
Perhaps they were unlucky in their search and became pregnant, or
have aged and fear a diminishing market. Both women who become
pregnant before marriage and persons not marrying until they are over
thirty are more likely to marry outside their religion (Burchinal and
Chancellor, 1962; Christensen and Barber, 1967).

Some persons enter mixed marriages not· because they are unlucky
but because they are inefficient at discovering suitable prospects or
have other characteristics that lower their expected gains from mar-

16. Of course, this equation cannot determine whether mixed marriages
lower earnings; whether men with lower earnings enter mixed marriages, or
both.
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riage. Such persons are likely to enter mixed marriages on second and
later as well as on first marriages, whereas persons could expect
average luck in the remarriage market if they were simply unlucky in
their first marriage. The evidence in Table 10.1 indicates that bad luck
is not the only major cause of mixed marriages. More than 40 percent
of the Terman "geniuses" remarried outside their religion if their first
marriage had been outside, whereas less than 20 percent remarried out
side if they had previously married inside. Table 10.2 indicates that re
marriage does not automatically raise the likelihood of mixed marriage:
widowed Jews were less likely, while divorced Jews were much more
likely, to marry a non-Jew than were Jews marrying for the first time.

Unlucky persons who enter mixed marriages have smaller expected
gains from remaining married, since they anticipate average luck in the

TABLE 10.1 Proportion of Terman "geniuses" who married outside
their religion, by order of marriage and previous behavior.

Second marriage Third marriage

Married Married Married Married
within outside within outside
same own same own

religion religion religion religion
First on first on first on second on second

Current marriage marriage marriage marriage marriage marriage

Women:
Married someone of
same religion 0.88 0.81 0.44 0.40 0.50

Married someone of
different religion 0.12 0.19 0.56 0.60 0.50

No. of observations 486 26 9 5 4

Men:
Married someone of
same religion 0.86 0.82 0.67 1.00 0.67

Married someone of
different religion 0.14 0.18 0.33 0.0 0.33

No. of observations 689 38 18 4 3

SOURCE: BLM (1977, p. 1168). Data are from 1950 marital histories of high-IQ subjects
in Terman's sample.



Marriage and Divorce [ 339

TABLE 10.2 Proportion of Jewish intermarriage in Indiana,
1960-1963.

Previous marital status of spouses

One or both One or both
Type of marriage widowed Both single divorced

Inside religion 0.81 0.60 0.32
Outside religion 0.19 0.40 0.68

No. of observations 32 485 254

SOURCE: Rosenthal (1970, p. 436).

remarriage market, and therefore have higher propensities to divorce.
Relatively small discrepancies after marriage between their realized
and their expected information would make divorce an attractive alter
native to remaining married. The same argument implies that the pro
pensity to divorce is higher also for persons in mixed marriages be
cause of characteristics that lower their expected gains from marriage.
Inefficient searchers who enter mixed marriages may not have smaller
expected gains from remaining married for the reason that they would
be inefficient also in the remarriage market. However, they also should
tend to have higher propensities to divorce as the result of entering
marriage with less information about their mates (for a further discus
sion see BLM, 1977, and Wilde, 1980).

Divorce and Stigma

A couple divorces because unexpected information after marriage re
duces their wealth from remaining married below their wealth from a
divorce. They may not be as well matched as anticipated, or one (or
both) may be less trustworthy or more quarrelsome than anticipated.
Persons who are divorced because they are untrustworthy or quarrel
some are not attractive prospects in the remarriage market; unfortu
nately, there may be insufficient information to determine why their
expected wealth from remaining married declined.

However, the average divorced person can be presumed to be more
quarrelsome and in other ways less pleasant than the average person
remaining married, because an unpleasant temperament is one cause of
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TABLE 10.3 Probability of divorce by specific marital intervals,
with regression coefficients on dummy variables indicating if
previously married or previously widowed (white men and women
in the United States, ages 15-65). .

Marriage interval (years)

Women Men

Explanatory variable a 0-5 5-10 0-5 5-10

Dummy = 1 if second 0.138 0.012 0.036 0.013
or third marriageb (15.94) (1.36) (4.13) (1.68)

Dummy = 1 if widowed 0.002 -0.018 -0.009 -0.009
in first marriage (0.13) (1.19) (0.47) (0.51)

R2 (entire regression) 0.037 0.010 0.011 0.001
F (entire regression) 56.82 12.23 12.08 0.80
Sample size 11,960 9,627 8,688 6,948

SOURCE: BLM (1977, p. 1178).

a Figures in parentheses are t-statistics. Other variables included in the regressions are
age, education, age at current marriage, for men their 1966 earnings, and for women
the number of children from their current marriage measured at the beginning of each
interval. As constructed, the first dummy variable's coefficient shows the effect on the
probability of dissolution of being previously divorced compared to being in the first
marriage, and the sum of the two dummy variables' coefficients shows the effect on the
probability of dissolution of being previously widowed compared to being in the first
marriage. The standardizations for age at current marriage, age, and especially duration
of current marriage were decisive in these findings for men and women. The importance
of these standardizations is explained largely by the fact that persons in first marriages
were generally married longer and thus had more opportunity to divorce sometin1(~

during their marriage.
b Second or third marriage for men; second marriage for women.

divorce. 17 If the cause of divorce in particular cases is not easily deter
mined, all divorced persons would be stigmatized as being less suitable
marital prospects18 (or employees, or borrowers, or neighbors) than the
average person. Moreover, persons with two divorces would be more
stigmatized than those with only one, and persons with three divorces
more than .those with two; the probability that a person divorced sim
ply because he had had bad luck in his match would decline with the
number of divorces.

17. This discussion was stimulated by Jovanovic (1978).
18. Stigma in the labor market is analyzed in Flinn and Heckman (1980).
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If divorce carries a stigma, divorced persons can remarry only on
less favorable terms than they had in previous marriages. Since a dete
rioration in the terms of marriage reduces the incentive to marry, the
stigma attached to divorce implies that the probability of marriage de
clines with the number of prior divorces. Moreover, the evidence in
Tables 10.1 and 10.2 also suggests that divorced persons expect to gain
less from remarriage than they expected from prior marriages: di
vorced (but not widowed) persons are likely to remarry outside their
religion even when they had previously married inside their religion.

The expected gain from remaining married was generally quite large
in the nineteenth and early twentieth centuries. Fertility was high and
few married women participated in the market sector (see Chapter 11
for a fuller discussion). Consequently, persons divorcing then must
have been very badly matched or temperamentally very unsuited to
marriage. The decline during this century in the gains from remaining
married has encouraged persons with modest mismatches or moder
ately difficult temperaments to divorce. Therefore, the stigma attached
to divorce would have declined over time along with the increase in di
vorces, even without increased "permissiveness" or greater tolerance of
"deviant" behavior. The average divorced person is now considered
temperamentally more normal than in the past.

Divorced persons usually gain less from remarriage than the average
person gains from a first marriage because divorced persons tend to
have more quarrelsome temperaments. Moreover, divorced persons
gain less because they tend to have other characteristics that lower
their expected gains from marriage, or they are inefficient searchers.
Remarriages should then be more likely to dissolve than first mar
riages, especially remarriages of persons previously divorced more
than once. Table 10.3 shows that the divorce rate on second marriages
is much higher during the first five years of marriage, and a little higher
during the second five years, than the rate on all first marriages, even
when duration of the current marriage and several other variables are
held constant. The divorce rate on third (or higher order) marriages of
persons previously divorced twice (or more) appears to be extremely
high (Monahan, 1958, table 5).



CHAPTER 11

The Evolution of

the Family

Divorce rates, fertility, the labor force participation of married women,
and other aspects of the organization and behavior of families have
changed dramatically during recent decades. The magnitude and rapid
ity of these changes, and the attention they have received, should not
be allowed to convey the impression that the family had stagnated pre
viously. It was a radically different institution in primitive and peasant
societies, one that has undergone a considerable transformation in the
West during the last few centuries.

This last chapter uses the analysis developed in previous chapters -to
consider both the long-term evolution of the family and the ways the
family has altered in the recent past. The discussion is speculative and
sketched with broad strokes, for I am no expert on the historical and
anthropological materials. I believe, however, that the sketch pro
duced by the economic approach to the family portrays the main
factors responsible both for the long-term evolution of the family and
for contemporary developments.

Traditional Societies

All traditional societies have enormous problems coping with uncer
tainty and limited information. Witchcraft, sorcery, and superstition
thrive on ignorance of the material world (Thomas, 1971). The majority

342
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of children die prior to age ten (see Chapter 5), and many persons be
come widowed before the tenth year of their marriage. Bad weather
and pests can destroy a harvest, and predators or disease destroy herds
and prey. Even ordinary transactions are fraught with uncertainty
about the quality of merchandise and the honesty and reliability of
buyers and sellers. A noted anthropologist has claimed that in all peas
ant market systems, "information is poor, scarce, maldistributed, inef
ficiently communicated, and intensely valued," and' 'the search for in
formation one lacks and the protection of information one has is the
name of the game" (Geertz, 1978, p. 29).

Traditional societies, as exemplified by primitive and peasant so
cieties, generally do not experience cumulative change in the tech
niques used for farming, hunting, fishing, or other activities. Although
families rise and fall because of the unequal incidence of luck and abil
ity, and plagues and unusual weather may last for many years, the
economy and social life tend to be static and stationary.

These societies cope with uncertainty and ignorance in various
ways. Since they lack formal insurance programs, persons having a
good harvest, catch, or kill are encouraged (even required) to share
their good fortune with others. 1 Open fields with physically scattered
plots of land are a crude and costly method of reducing fluctuations in
income from crops, but they are common in peasant societies as the
best available protection against the vagaries of weather and pests
(McCloskey, 1976).

The family-or more accurately, the kinship group-is important in
traditional societies in large measure because it protects members
against uncertainty. The gifts that are so common in many primitive so
cieties are mainly give.n to kin, and persons in distress can rely on their
relatives for assistance (Herskovits, 1965; Posner, 1980). A kinship
group is a reasonably effective' 'insurance company," in that even an
extended group is sufficiently small to enable members to monitor
other members-to prevent them from becoming lazy or careless, and
in other ways taking advantage of the protection provided by their kin.
Moreover, the characteristics of the members are known and their
behavior easily observed, since they live together or close by.

1. Richard Posner (1980) examines this interpretation of the prevalence of
gifts in primitive societies. Although my emphasis on the importance of uncer
tainty in traditional societies was independent in origin, its development has
been greatly aided by discussions with Posner and by the analysis in his essay.
Yoram Ben-Porath (1980) has an analysis that is similar in some respects.
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In addition, altruism is more common in families than in other orga

nizations, and even selfish members are induced by the automatic
responses of altruistic members to incorporate the interests of altruistic
members into their behavior. Otherwise, selfish members would be
harmed by selfish behavior, because the time and other resources spent
on them by altruistic members would be reduced. Chapter 8 demon
strates how the Rotten Kid Theorem induces even selfish members to
act as if they were altruistic.

The importance of kin in protecting against uncertainty also recon
ciles the view that plots are scattered because of partible inheritances
with the view that they are scattered to protect against fluctuations in
income. Scattered plots ofJamily members due to partible inheritances
reduce fluctuations in family income, and thereby reduce fluctuations
in the income of each member because of family insurance.

Older persons are held in esteem in traditional societies because they
have accumulated knowledge that is especially valuable to younger
persons in stationary environments (Brenner, 1979). Knowledge is
passed to younger generations through the family mainly via the cul
ture inherited by children, nephews, and other younger relatives. Spe
cialized skills and knowledge of the elderly concerning their jobs, land,
and so on are more readily conveyed to younger persons with similar
family backgrounds (see Chapter 6 and Rosenzweig and Wolpin, 1979).

Since members monitor one another to protect against shirking and
other "moral hazards" of insurance by kin, traditional societies
encourage families to monitor members to detect crimes against other
families, including nonpayment of debts. Encouragement often in
cludes the punishment of whole families for antisocial acts by their
members (Stone, 1977, p. 126; Posner, 1980).

Younger members tend to follow the same occupations and till the
same land as their parents and other relatives because they acquire the
specific knowledge of their elder relatives. Indeed, families can be con
sidered small specialized schools that train graduates for particular oc
cupations, land, or firms, and accept responsibility for certifying the
qualifications of their graduates when qualifications are not readily as
certained. The importance of family "schools" in traditional societies
explains why peasant farms remain in the same family for many gener
ations, and why families specialize in producing soldiers (samurai),
clergymen (Brahmins), merchants (bazari), farmers (peasants), ser
vants, and other workers.

Often, families have the right only to produce graduates for specified
occupations or other activities and are held accountable for badly pre-
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pared or dishonest graduates. The great Japanese ukiyoe artist, And6
Hiroshige, inherited the occupation of fire warden in Tokyo from his
father and passed this right to his cousin, then to his son and grandson
during the nineteenth century (Narazaki, 1968). One major implication
is that caste and feudal systems did not simply redistribute wealth to
upper-class families but these systems relied on families to train and
certify their members for particular occupations, inasmuch as better
methods for determining the distribution of persons among occupa
tions were not available.

Families held accountable for the performance of their members
would guide and, if necessary, force members into activities where
they could contribute most to the reputation and opportunities of the
whole family. Seventeenth-century England was an individualistic
society by comparison with other countries (Macfarlane, 1979, chap.
7), but upper-class fathers there apparently still chose the occupations
of their sons (Stone, 1977, esp. p. 179).

Marriages are among the most important events in traditional so
cieties, so families want to avoid affiliation with dishonorable or badly
managed families that will frequently ask for help or damage the fam
ily's own reputation. Therefore, families exercise considerable control
over the mates chosen by their members. In a fourteenth-century
French village, "many marriages were arranged by the family or
friends of the people concerned without much attention being paid to
their feelings," or "one married a domus [a family] rather than an indi
vidual marriage partner" (Le Roy Ladurie, 1978, pp. 188-189).

Two families sometimes cement an alliance by multiple marriages
between members, as in the "connubium" of primitive societies (Fox,
1969). In describing a caste of Indian civil servants during the nine
teenth century, Leonard said: "Multiple marriages were occurring
among limited numbers of families. Sometimes as many as five mar
riages in one generation occurred between two families" (1978, p. 88).
Marriage of cousins and other kin was common in some societies partly
because risk of bad affiliation was reduced by marrying within the (ex
tended) family.2

Under these circumstances marriage for love is not sanctioned
unless it also contributes to the family's interests. In sixteenth-century

2. A Syrian"proverb describes marriage between cousins: "Ill luck which you
know is better than good luck with which you get acquainted" (Patai, 1971, p.
170).
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England, "romantic love and lust were strongly condemned as ephem
eral and irrational grounds for marriage" (Stone, 1977, p. 86). In the
fourteenth-century French village studied by Le Roy Ladurie, "it was
possible to love passionately," but only' 'within apparently rigid struc
tures which predisposed towards and presided over the choice of a
marriage partner" (1978, pp. 186-187). Concubines could be loved,
and discreet affairs overlooked, but families had too great a stake in the
marriages of members to allow love to thwart family objectives.

The families of an unhappily married couple in these societies would
discourage them from divorcing if these families continued to benefit
from the union. Instead, the husband, and sometimes the wife also,
might be permitted to find solace with concubines and affairs. Since re
ligious or social authorities might not be able to ascertain readily
whether kin would agree to a divorce, they might prohibit or greatly
discourage divorce, as in peasant societies and most of Western
Europe prior to the middle of the nineteenth century.3

The importance of kin in traditional societies is indicated by the
emphasis on kinship and descent, and by the many separate terms for
different kinds of kin even in languages of primitive societies (Fox,
1969). In primitive and peasant societies a family line owns the farm;
individuals and even nuclear families have only "usufruct" rights to
work during their lifetimes the farm owned by their family lines (Hers
kovits, 1965, chap. 16; Nash, 1966, p. 34; Macfarlane, 1979, pp. 18 ff.).

In the United States a person can legally choose any family name, in
cluding the prefix Von or well-known names like Rockefeller or Car
negie, because a family name carries little advantage. Traditional so
cieties, however, protect family names (when they have them) as
vigorously as most countries protect business trademarks, because a
family name in these societies can be a valuable asset or "trademark".
Ancestors are usually respected and even worshipped in traditional so
cieties for their accomplishments, and families do not tolerate criti
cisms of them.

Uncles, aunts, nieces, nephews, cousins, and other kin meet often to
transfer gifts, plan family strategy, teach younger members, and
inspect and monitor one another's performance and behavior. The pri-

3. For example, a divorce in England prior to the 1850s required an Act of
Parliament, and fewer than two divorces were granted per year (Rowntree and
Carrier, 1958). Many primitive societies, however, had high divorce rates; see
Pryor (1977, pp. 335, 339) and the discussion in Posner (1980).
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vacy of members is reduced by these frequent contacts and moni
toring. Unmarried persons are chaperoned to prevent undesirable
pregnancies and other entanglements, married women are secluded in
Islamic societies to prevent affairs (see Maududi, 1975), and contacts
with other families are controlled to prevent behavior that damages the
family's reputation or increases its obligations. The privacy of
members is invaded because the behavior of each member affects the
well-being of other members. (For a more general discussion of the re
lation between privacy and "malfeasance," see Becker, 1980.)

Although members of poor and unsuccessful families have little
physical privacy in most societies because they eat, live, and sleep in a
small space, they usually have greater autonomy in their economic and
social choices than do members of successful families. A poor person
can choose his spouse and activities, for his family has little to lose
from his behavior. Indeed, an ambitious poor person may move away
from his family precisely to prevent his progress from being thwarted
by their low status.

Modern Societies

In modern societies markets facilitate trade and production, and
dynamic economic environments rapidly change technologies, in
comes, and opportunities. The knowledge accumulated by older
members is much less useful to younger members than in traditional
societies because the young face a different economic milieu. Small
family schools that prepare members for a traditional activity are not as
efficient as large schools with students from many families that teach
general knowledge adaptable to new environments. The "certifi
cation" provided by families in traditional societies is provided today
by schools and examinations. Moreover, contracts and the possibility
of repeat business reduce the need for prior certification; individuals
who violate a contract can be punished by the legal system, and indi
viduals who misrepresent themselves or are incompetent will not have
repeat business.

Family insurance through gifts and loans to members in distress are
less necessary in modern societies. Individuals can "self-insure" by
borrowing in. the capital market during bad times or by saving during
good times. Moreover, market insurance based on the experience of
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thousands of families provides more effective protection against fire,
death, old age, ill health, and other hazards than any single family can.

Consequently, kinship is less important in modern than traditional
societies because market insurance is used instead of kin insurance,
market schools instead of family schools, and examinations and con
tracts instead of family certification. Not only are kin less concerned
about monitoring and controlling members, they are also less able to do
so because members scatter to find their best opportunities. Since kin
ship is less important in modern societies, elder members and an
cestors receive less respect and attention; they are less likely to be de
fended against criticism by others and more likely to be criticized in
public or in the privacy of a psychiatrist's office. Samuel Johnson had
already made some observations on this subject in the latter part of the
eighteenth century:

In uncommercial countries many of the branches of a family must
depend on the stock; so, in order to make the head of the family take
care of them, they are represented as connected with his reputation,
that, self-love being interested, he may exert himself to promote
their interest. You have first large circles, or clans; as commerce in
creases, the connexion is confined to families. By degrees, that too
goes off, as having become unnecessary and there being few oppor
tunities of intercourse. 4

The reduced importance of the family implies that members of
middle-class and upper-class families gain the freedom and privacy of
action available only to poor families in traditional societies. Children
may begin by having the right to reject spouses chosen by their
parents, then the right to choose subject to parental veto, and finally
the right to choose with little concern about parental opposition.
Dating, even by young teenagers, and search in marriage markets to
find mates with desirable characteristics are more common in modern
societies because personal, rather than family, compatibility is sought.
In particular, individuals search actively (and often unsuccessfully) for
mates they can love.

Unfortunately, love and other personal characteristics are less read
ily ascertainable prior to marriage than are family reputation and posi
tion, the important considerations in traditional societies. Many mar
ried persons discover that they are not still in love or are disappointed

4. Boswell (1959, p. 98). lowe this reference to Stone (1977, p. 259).
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in other ways by their marital experiences. Some of these divorce to
try again in the marriage market. Consequently, modern societies have
what may appear to be a paradoxical combination of many love
marriages and high rates of divorce.

Parents have fewer children and more is invested in each child in
modern than in traditional societies (see the discussion in Chapter 5).
Moreover, in traditional societies much of the investment of time and
other resources is made by grandparents, aunts, and other kin because
of their interest in the children's well-being and behavior. As a result,
modern parents are more shocked by the death of a child and generally
more concerned about the welfare of each child because of their sizable
commitment of time, money, and energy. In addition, the Rotten Kid
Theorem implies that even selfish children gain by altruistic behavior
toward parents who invest much in them, for the welfare of children
whose parents invest much is closely dependent on the welfare of those
parents.

Many historians have noted that nuclear families are more affec
tionate and closer in modern than in traditional societies, whereas
cousins and more distant kin are closer in traditional societies (see for
example Shorter, 1975, pp. 55 ff., 234 ff.; Stone, 1977, pp. 85 ff., 124). I
argue here that modern spouses are closer, because love is more im
portant in the selection of mates-and that present-day parents and
children are closer, because quality rather than quantity of children is
emphasized. Cousins and other kin are closer in traditional societies,
because kin groups insure and train members and are more broadly
responsible for them.

If modern society evolved from traditional society with the charac
teristics emphasized in this chapter, the individualism and nuclear fa
milialism of modern society would have evolved from the extended
families and kinship groups of traditional society. Many deplore indi
vidualism and lament the passing of the traditional family, but my anal
ysis implies that individualism replaced familialism because many fam
ily functions in traditional societies are more effectively handled by
markets and other organizations of modern societies. For example,
family insurance and family provision and certification of training are
less efficient than market insurance and market training in the dynamic
environments of modern societies. Nostalgia for the supposed close
ness of traditional families overlooks the restrictions on privacy and
free choice,' the very imperfect protection against disasters, and the
limited opportunities to transcend family background.
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The Last Half of the Twentieth Century

Figures 11.1 to 11.9 show the trends in the United States since 1950 of
fertility, divorce, labor force participation of married women, school
enrollment of young adults, elderly living alone, and a few other series
indicative of family organization and structure. They leave no doubt
that the family changed dramatically after the Second World War; for
example, from 1950 to 1977 the legitimate birth rate declined by about
one-third, the divorce rate more than doubled, the labor force partici
pation rate of married women with young children more than tripled,
and the percent of households headed by women with dependent chil
dren also almost tripled. Indeed, the family in the United States
changed more rapidly than during any equivalent period since the
founding of the colonies.

I believe that the major cause of these changes is the growth in the
earning power of women as the American economy developed. The
real weekly earnings of employed women over age fourteen grew by
about 30 percent from 1950 to 1964 and by about 10 percent from 1964
to 1978 (see Figure 11.4). A growth in the earning power of women
raises the labor force participation of married women by raising the
foregone value of time spent at nonmarket activities. It also raises the
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FIGURE 11.1 Legitimate birth rate per 1,000 married women ages 14-44
and illegitimate birth rate per 1,000 unmarried women ages 15 -44 in the
United States, 1950-1977.

SOURCES: U.S. Bureau of the Census, 1979c and preceding issues; U.S. Department
of Health, Education, and Welfare, 1978.
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FIGURE 11.2 Percentage of population ages 18-24 in the United States
enrolled in school, 1950-1978.

SOURCE: U.S. Bureau of the Census, 1979b and preceding issues.
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FIGURE 11.4 Real average weekly income of U.S. women in 1967 dollars,
1951-1978.

SOURCE: U.S. Bureau of the Census, 1967, 1980c and preceding issues.

relative cost of children and thereby reduces the demand for children
because children require much time of their mothers (see the extended
discussion in Chapter 5). Statistical studies (Butz and Ward, 1979b;
Ward and Butz, 1980) suggest that the growth in the earnings and labor
force participation of women have been important causes of the signifi
cant decline in fertility since 1957.
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FIGURE 11.5 U.S. divorce rate per 1,000 married women, 1950-1977.

SOURCES: U.S. Bureau of the Census, 1979c and preceding issues; U.S. Department
of Health, Education, and Welfare, 1979.
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States, 1970-1979.

SOURCE: U.S. Bureau of the Census, 1979a, 1980a.

The gain from marriage is reduced by a rise in the earnings and labor
force participation of women and by a fall in fertility because a sexual
division of labor becomes less advantageous (see the discussion in
Chapters 2 to 4). And divorce is more attractive when the gain from
marriage is reduced. Michael's study (1978) of the interaction between
fertility, divorce, and labor force participation since 1950 suggests that
changes in the labor force participation rate of married women with
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FIGURE 11.7 Percentage of families with female heads and own children
under 18 years ,in the United States, 1950-1979.

SOURCE: U.S. Bureau of the Census, 1980b and preceding issues.
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FIGURE 11.8 Real U.S. welfare expenditures, 1950-1977.

SOURCE: U.S. Bureau of the Census, 1975c, 1979c and preceding issues.

spou'se present has been positively related to subsequent changes in
the divorce rate. The decline in the gain from marriage and the increase
in divorce have raised the number of unmarried couples living together
and the percent of families headed by women (see Figures 11.6 and
11.7) and are partially responsible for the large growth in the illegiti
mate birth rate relative to the legitimate rate (see Figure 11.1).

Greater labor force participation of women (resulting from an in-
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SOURCE: U.S. Bureau of the Census, 1980a and preceding issues.



The Evolution of the Family [ 355

crease in their wage rate, a decline in fertility, and/or an increase in the
propensity to divorce) would itself raise the earning power of women
and thereby reinforce the effects of economic development. Women in
vest more in market skills and experiences when they spend a larger
fraction of their time at market activities, as we saw in Chapter 2 (see
also Polachek, 1975).

Divorce rates, fertility levels, and labor force participation rates in
teract in other ways. For example, fertility is reduced when divorce be
comes more likely, because children are more difficult to rear and may
provide less pleasure after a marriage dissolves. Chapter 10 presents
evidence that couples who anticipate higher probabilities of divorce
have fewer children while married. The labor force participation of
single and married women is also affected when divorce becomes more
likely, for market experience is useful when a marriage dissolves and a
woman must become the main financial support for her dependent chil
dren.

Economic development of the United States and the resulting
growth in the earning power of women has not accelerated since 1950,
yet both the divorce and the labor force participation rates of married
women have risen more rapidly since then, especially during the last 20
years (Chiswick and O'Neill, 1977; Michael, 1978), and the decline in
fertility between 1956 and 1976 exceeded the declines during any pre
vious 20-year period (U.S. Department of Health, Education, and Wel
fare, 1979). Threshold effects of increases in female earning power on
labor force participation of married women, fertility, and divorce are
partly responsible for the accelerated changes in these series. When
fertility is high and divorce and labor force participation of married
women uncommon-as in the nineteenth and early twentieth
centuries-a decline in fertility, say, due to an increase in female
earning power, has relatively little effect on the participation of mar
ried women, who still spend most of their prime years having and
rearing children. They would not invest much in market-oriented
human capital, partly because they can spend only a short time in the
labor force making use of such capital, and partly because their invest
ment would depreciate significantly during the many years that they
care for children (Mincer and Ofek, 1980). The effect on the divorce
rate is also small in that the gain from marriage and an extensive sexual
division of labor remains high.

Eventually., however, as female earning power continues to grow
and fertility continues to fall, the time spent in child care is sufficiently
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reduced to permit married women to spend appreciable time in the
labor force prior to their first child and after their last child has entered
school. The expectation of greater participation at older ages encour
ages girls and young women to invest more in market-oriented human
capital, which further increases earning power and participation, and
further reduces fertility. Consequently, the increase in labor force par
ticipation and the decline in fertility eventually accelerate even when
the growth in female earning power does not. Moreover, these two
factors accelerate the increase in the divorce rate because the decline
in the gain from marriage also accelerates. Furthermore, a growth in
the divorce rate itself eventually encourages additional divorces; di
vorced persons become less stigmatized and can more readily find
other divorcees to marry (see Chapter 10 and Becker et aI., 1977).

The nature of the typical family may have changed especially rapidly
during recent decades because of other events. Perhaps the contracep
tive revolution ushered in by the introduction of "the pill" during the
1950s greatly reduced the number of unwanted children and thereby in
creased divorce and the labor force participation of married women.
Although it has provided better control over the timing and number of
children, I argue in Chapter 5 that the contraceptive revolution explains
only a small part of the decline in fertility since the mid-1950s.

One aspect of the women's movement has encouraged women to re
duce their childbearing, raise their labor force participation, and (when
necessary) assert their independence by divorcing their husbands and
becoming head of their own households. The movement undoubtedly
provides emotional support and various arguments and evidence that
help some women to take these steps. I believe, however, that the
movement is primarily a response to other forces that have dramati
cally changed the role of women rather than a major independent force
in changing their role.

The growth of the welfare state has been a powerful force that has
changed the family in recent decades. Expenditures on social security,
unemployment compensation, medicare and medicaid, aid to mothers
with dependent children, food stamps, and other transfer programs
grew in real terms by 123 percent from 1950 to 1963 and by 167 percent
from 1963 to 1976 (see Figure 11.8). Aid to mothers with dependent
children and other kinds of "welfare" grew rapidly during the earlier
period, whereas medical care and social security flourished during the
later period.

Payments to mothers with dependent children are reduced when the
earnings of parents increase, and are raised when additional children
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are born or when fathers do not support their children. It is a program,
then, that raises the fertility of eligible women, including single
women, and also encourages divorce and discourages marriage (the
financial well-being of recipients is increased by children and de
creased by marriage). In effect, welfare is the poor woman's alimony,
which substitutes for husband's earnings. The expansion of welfare,
along with the general decline in the gain from marriage, explains the
sizable growth in the ratio of illegitimate to legitimate birth rates
despite the introduction of the pill and other effective contraceptives.

Before the days of unemployment compensation and medicare and
medicaid, uneInployed and sick persons commonly relied on parents,
children, and other family members for assistance, in part through in
creased labor force participation of wives when husbands were unem
ployed (Mincer, 1966; Smith, 1979). Consequently, the growth of
public programs, like the growth in the nineteenth century of
private-market life insurance (Zelizer, 1978), weakened the ties offam
ily members by further eroding the traditional role of the family in pro
tecting members against hazards.

Several important public programs principally transfer resources
between generations. For example, social security transfers from
workers to retired persons, and "free" schools transfer from adults to
children. Intergenerational transfers may not change the combined in
come of the average family with children (see the discussion in Chapter
7), but they still have important effects on family behavior and living
arrangements.

Consider public support of education financed by taxes on the adult
(mainly parent) population. Since parents reduce their own expendi
tures on the education and other human capital of children to recoup
some of the resources for themselves that are taxed away to provide
public education for children, public support may have a small net ef
fect on the total investment in children (see Chapter 6). Public support
and these parental responses, however, weaken the ties between
parents and children and are partly responsible for the growing conflict
between the generations in recent decades. If parents spend less on
children because the state spends more, selfish children have less in
centive to consider the effects of their behavior on the welfare of al
truistic parents-a decline in parental welfare cannot harm the chil
dren as much. Selfish children then would have less incentive to obey
parents who try to control their behavior by threatening to reduce or
withdraw financial and 'other support.

Social security payments financed by taxes on the working popula-
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tion reduce the amount spent by children to support retired parents be
cause children recoup for themselves some of their resources taxed
away (Barro, 1978). Parents are less likely to heed or otherwise con
sider the interests of children who contribute less to their support. The
rapid increase during recent decades in the fraction of elderly men and
women living apart from their children, either in separate households
or in nursing homes (see Figure 11.9) is one manifestation of the weak
ened ties between children and older parents. Evidence presented by
Michael and colleagues (1980) suggests that the growth in social secu
rity payments has been an important cause of the decline in joint
households containing married children and widowed parents.

The earning power of women increased and the welfare state greatly
expanded in other Western countries also after World War II. If my in
terpretation of the change in the United States during this period is
valid, the family should have changed dramatically in these other coun
tries as well. Figures 11.10 to 11.12 show that since 1964 fertility has
declined by about 30 percent in France, England and Wales, and
Sweden; the divorce rate has more than doubled in these countries;
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FIGURE 11.10 Birth rates per 1,000 women ages 15-44 in England
and Wales, France, Japan, and Sweden, 1950-1978. (Statistics for France
cover ages 15-49; for Japan, 10-49.)

SOURCES: France, Institut national de la statistique et des etudes economiques,
1978a and preceding issues; Great Britain Registrar General, 1975; Great Britain Cen
tral Statistical Office, 1980 and preceding issues; Japan Statistics Bureau, 1980 and
preceding issues; Sweden National Central Bureau of Statistics, 1980 and preceding
issues.
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and the labor force participation rate of married women has increased
by more than 20 percent in these countries. Japan is especially interest
ing: the women's movement has not been influential there and the pill
has been banned, yet fertility has declined by more than 40 percent
since 1950, the divorce rate has risen by almost 20 percent since 1960,
and the percent of women who are paid employees has risen by more
than 50 percent since 1955.

Although the major changes for the five countries depicted in these
figures are similar, significant differences are also apparent. For ex
ample, the decline in fertility in England and Wales, Sweden, and
France began several years after, and in Japan several years before,
the decline began in the United States. And divorce rates increased by
much less in Japan than in the other countries. These and other dif
ferences have not yet been satisfactorily explained. Still, the main mes
sage of these ,data, and those for other developed countries, is not
diversity but uniformity: the family has changed in a similar revolu-
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SOURCES: See Figure 11.10.

tionary manner in essentially all economically advanced countries
during the last several decades.

Both the welfare state and economic activity have grown much more
slowly in advanced countries since the early 1970s. The momentum
from the prior rapid changes explains why fertility continued to fall sig
nificantly, and divorce and labor force participation of married women
continued to rise sharply, throughout most of the 1970s. However, if
economic development continues to slow down and the expansion of
the welfare state continues to moderate,5 the analysis in this chapter
predicts much less steep declines in fertility and less rapid increases in
divorce, labor force participation of married women, illegitimacy, and
female-headed households-and more gradual changes in many other
dimensions of family organization and behavior as well. Indeed, a suffi
cient slowing of the pace of development could eventually raise fertility
and also reverse the trends in other aspects of family behavior. I delib-

5. This is a shaky assumption because the causes of these slowdowns are
not well understood; see the relevant discussion by Edward Denison (1979) of
the attenuation of economic growth in the United States.
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erately say "eventually" because not much is known about the timing
of responses in fertility, labor force participation, and divorce.

These tentative forecasts of the future may be a fitting way to con
clude a speculative chapter on long-run developments in the family.
This chapter has tried to show that the economic approach provides a
powerful framework for analyzing both the dramatic changes in the
family during the last half-century, and the much slower, yet even
larger changes extending over hundreds of years during the evolution
from traditional to modern societies. Although the economic approach
does not encompass all facets of human behavior, it does appear to
focus attention on those aspects primarily responsible for changing the
family over time.



SUPPLEMENT TO

CHAPTER 11

The Family
and the State

Children are incapable of caring for themselves during many years of
physical and mental maturation. Since their mental development is
not sufficient for them to make reliable contractual arrangements with
caretakers, laws and social norms regulate the production and rearing
of children. Laws punish child abuse, the sale of children, and un
authorized abortions. They provide compulsory schooling, welfare
payments to families with dependent children, stringent rules about
divorce when young children are involved, and minimum ages of mar
riage.

Trades and contracts are efficient if no deviation from the terms
would raise the welfare of all participants. An alternative criterion for
efficiency is that the monetary gain to those benefiting from a deviation
does not exceed the monetary loss to those harmed. Unfortunately,
the immaturity of children sometimes precludes efficient arrangements
between children and parents or others responsible for child care.

This supplement was written with Kevin M. Murphy and originally appeared
in the Journal of Law and Economics 31 (1988): 1-18. Reprinted here, in
slightly amended form, by permission.
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This difficulty in establishing efficient relations within families pro
vides the point of departure for our interpretation of the heavy state
involvement in the family. We believe that a surprising number of state
interventions mimic the agreements that would occur if children were
capable of arranging for their own care. Stated differently, our belief
is that many regulations of the family improve the efficiency of family
activities. To be sure, these regulations raise the welfare of children,
but they also raise the welfare of parents, or at least they raise the
combined welfare of parents and children.

The efficiency perspective implies that the state is concerned with
justice for children, if "justice" is identified with the well-being of
children-for their well-being is the prime factor in our analysis. The
efficiency perspective does not imply, however, that the effect on chil
dren alone determines whether the state intervenes. The effect on par
ents is considered too. The state tends to intervene when both gain,
or when the gain to children exceeds the loss to their parents.

According to Richard Posner and others, the common law also im
proves efficiency when transaction costs are large. Posner (1986) says,
, 'In settings where the cost of allocating resources by voluntary market
transactions is prohibitively high-where, in other words, market
transactions are infeasible-the common law prices behavior in such
a way as to mimic the market" (p. 230).

We cannot prove that efficiency guides state involvement in the fam
ily. But we will show that state interventions in the market for school
ing, the provision of old-age pensions, and access to divorce are con
sistent on the whole with the efficiency perspective.

The modern theory of regulation and public choice questions
whether much government activity encourages efficiency and justice.
Later in this supplement we sketch an analysis of interest-group behav
ior that can lead to government intervention to promote efficient family
arrangements.

In order to interpret public policies, we develop an analysis of family
behavior under different circumstances. The analysis greatly extends
earlier work. My Woytinsky Lecture of more than 20 years ago shows
that only parents who give their adult children gifts or bequests make
optimal investments in children (Becker, 1967). Becker and Tomes
(1986, and supplement to Chapter 7 of this volume) develop this ap
proach further. Thompson and Ruhter (undated) reached the same
conclusion, ap.parently unaware of this earlier literature.

Our discussion of the gains from government intervention in family
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decisions generalizes the analysis of subsidies to schooling and other
human capital found in my Woytinsky Lecture of 1967 and in this
book. Thompson and Ruhter, in the paper cited, have a nice analysis
with a similar interpretation of government intervention in families.
Also relevant is the discussion of fertility by Nerlove et ale (1987).

Altruism toward Children

We assume that the large majority of parents are altruistic to their
children in the sense that parental utility depends on the number of
children and the utility of each child as well as on parents' own con
sumption. The altruism assumption is supported by the many sacrifices
parents frequently make for children. Parents spend money, time, and
effort on children through child care, expenditures on education and
health, gifts, and bequests. More or less all parents spend on young
children, but only some parents give sizable gifts to adult children or
leave bequests.

Plato's Republic objects to the rearing of elite children by their par
ents. It advocates instead that "as soon as children are born, they will
be taken in charge by officers appointed for this purpose . . . , while
taking every precaution that no mother shall know her own child"
(Cornford trans., 1951, p. 160). Plato's views attracted the attention
of philosophers and stimulated experiments that invariably failed.
Even the kibbutz movement has returned to giving parents responsibil
ity for the care of children.

Parental altruism is the reason why essentially all societies have
shown more common sense than Plato and give parents or other close
relatives primary responsibility for child care. Altruistic parents are
good caretakers, because they consider the effects of their actions on
the welfare of children. They sometimes sacrifice their own consump
tion and comfort to increase that of their children.

Of course, some parents abuse their children, as examples of bat
tered children depressingly illustrate. But even contemporary Western
countries display great confidence in parents as caretakers, at least
relative to feasible alternatives. Despite the anguish over parental
abuse of defenseless children, governments seldom remove children
from their parents. Fewer than two children per 10,000 below age
eighteen are under state care in either the United States or England and
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Wales (Dingewall and Eckelaar, 1984; American Humane Association,
1984).

Sometimes cited against the importance of parents' altruism is the
fact that parents seldom insure the lives of their children. This evi
dence does not speak to the effect of a child's death on the utility of
parents, however, because optimal insurance works to equalize the
marginal utility of income in different states of the world. Even if a
child's death enormously reduced parents' utility, the death would not
be insurable if it hardly raised and perhaps reduced the marginal utility
of money to parents. Support for the importance of altruism comes
from the time and effort parents devote to lowering the probability of
accidents, illness, or other harm to children. These "self-protection"
activities respond not to the effect of a child's mishap on the marginal
utility of parents' income, but rather to their effect on the level of
parents' utility.

Our analysis recognizes that frequent contact among family mem
bers often raises the degree of altruism. That is to say, altruism may
well have some of the properties of an addictive taste that is fostered
by consumption of the good involved} We believe that addictive as
pects of altruism better explain the apparently larger bequests by par
ents to children who visit them more frequently than does the view
that parents use bequests to "buy" visits. 2

The Rotten Kid Theorem states that, under certain conditions, both
altruistic parents and their perhaps selfish children work out efficient
relations that maximize the combined resources of the family as a
whole (see Chapter 8). If this theorem applies to most situations, state
interventions in the family could not raise efficiency.

The Rotten Kid Theorem fails to hold, however, when parents do
not give children gifts or bequests. 3 They may not give because their
altruism is weak, but even parents with strong altruism may not give
gifts and bequests when they expect their children to be much better
off than they are. Children are better off than parents when economic
growth is rapid and when their endowments of abi!~ty and other quali
ties are higher than those of their parents.

Bequests are large in rich families, fairly common among the middle

1. On addiction, see Becker and Murphy (1988b).
2. This view is developed in Bernheim et al. (1986).
3. Other qualifications are discussed in Bergstrom (1989).
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class, and unimportant in poor families. One reason is that endow
ments of children tend to exceed those of their parents in poor families
and to be less than those of their parents in rich families. Whatever
the reason, the evidence on bequests implies that certain types of
efficient transactions with children are less common in poorer than in
richer families. Nevertheless bequests may cause other inefficiences,
as we will show in the next section.

Investments in the Human Capital of Children

Since parents must reduce their own consumption (including leisure)
to raise the time and resources they spend on child care and children's
education, training, and health, even altruistic parents have to consider
the trade-off between their consumption and the human capital of chil
dren. But altruistic parents who plan to leave bequests can avoid this
trade-off by using bequests to help finance their investments in chil
dren. In effect, they can force even selfish children to repay them for
expenditures on the children's human capital. These parents would
want to invest efficiently in children because children's utility is raised
thereby without costing the parents anything.

To make this clear, we assume a 4 percent rate of return on assets
accumulated over the life cycle to provide either old-age consumption
or gifts and bequests. If the marginal rate of return on investments in
children exceeds 4 percent, parents who give gifts and bequests could
invest more in children without lowering their own consumption by
accumulating fewer assets. For example, if the marginal rate on human
capital is 7 percent, an additional $1,000 invested in children raises
their adult earnings by about $70 per year. If parents finance this in
vestment through reduced savings of $1,000 and by reducing annual
gifts by $40, their consumption at all ages would be unaffected by
greater investment, while their children's income increases by $30 per
year.

Clearly, then, altruistic parents who leave bequests will invest until
the marginal rate of return on human capital equals the rate on assets.
They are better off with efficient investments because they can trade
between bequests and investments.

Some altruistic parents do not leave bequests because they get less
marginal utility from consumption by their adult children than from
their own consumption when elderly. They would like to raise their



The Family and the State [ 367

own consumption at the expense of their children's, but they cannot
do this if they are unable to leave debts to children. Although children
have been responsible for parents' debts in some societies, the practice
is uncommon nowadays. Selfish and weakly altruistic parents would
like to impose a large debt burden on their children. Social pressures
can discourage this behavior in closely knit societies where elderly
parents live with and depend on the care of children, but these pres
sures are not effective in mobile modern countries where the elderly
do not live with children.

Parents who cannot leave debt can substitute their own consumption
for that of their children by investing less in the children's human
capital and instead saving more for old age. Therefore, in families
without bequests, the equilibrium marginal rate of return on invest
ments in children must exceed the rate on assets saved for old age;
otherwise, parents would reallocate some resources from children to
savings. These parents underinvest in the human capital of children.

When the rate of return on savings is less than the marginal rate on
human capital, both children and parents could be better off with a
"contract" that calls for parents to raise investments to the efficient
level in return for a commitment by children to repay their elderly
parents. Unfortunately, young children cannot be party to such con
tracts. Without government intervention, social norms, or "guilt" of
parents and children, families without bequests would underinvest in
children's human capital.

More generally, expenditures by an altruist are inefficient in the
states of the world where that individual gives to a beneficiary if he
does not give in other states. When he does give, an altruist would get
the same utility from equally small changes in his own and in his
beneficiary's consumption. Therefore, he would be willing to give
more in these states in return for a commitment by the beneficiary to
give him even a little in the other states. The selfish beneficiary also
gains from such an agreement in that he receives much more in some
states than he gives up in the others. Unfortunately, the beneficiary'.s
promises to give may not be credible, just as children's promises to
support elderly parents may not be credible.

State intervention in the provision of education and other human
capital could raise investments in children to the efficient levels. Since
poor parents are least likely to make efficient investments, such inter
vention would also reduce the inequality in the opportunities between
children from richer and poorer families. The compulsory schooling
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laws in the United .. States that began in the 1880s and spread rapidly
during the subsequent thirty years tended to have this effect. A state
usually set minimum requirements at a level that was already exceeded
by all but the poorest families in that state (Landes and S.olmon, 1972).
These laws raised the schooling of poor children but did not tend to
affect the schooling of other children.

Subsidies to public elementary schools in the United States also
began to grow in the latter half of the nineteenth century, and subsidies
to public high schools expanded rapidly during the twentieth century.
These subsidies appear to have raised the schooling of poorer families
relative to richer ones, for the effect of parental wealth and education
on the education of children declined over time as public expenditures
on schooling grew (Featherman and Hauser, 1976).

Strong altruism of parents contributes to efficient investments in
children by raising the likelihood that parents give gifts or bequests to
adult children. Strong altruism may reduce efficiency in other ways,
however, if children recognize that they will be rescued by parents
when they get into trouble. For example, children who do not receive
gifts now but expect gifts in the future from altruistic parents will save
less and borrow more to increase their current consumption and reduce
their future resources, since altruistic parents tend to increase their
gifts when children are poorer.4 Similarly, children may have fun in
school and neglect their studies if they expect greater future support
from their parents when their earnings are lower. Or children who
receive gifts from altruistic parents may take big risks because they
expect large gifts if they fail and yet can keep most of their gains if
they succeed (gifts cannot be negative).

Parents will not give children such perverse incentives if they can
precommit the amount of future gifts and bequests. With precommit
ment, children cannot rely on parents to bail them out of bad gambles
or other difficulties. Precommitment is unnecessary if the altruism of
parents declines enough when they believe that children have caused
their own difficulties by gambling excessively, neglecting their studies,
and so on.

Parents may choose not to precommit even when it is perfectly
feasible. The Rotten Kid Theorem gives one advantage of retaining
flexibility in future transfers. Flexibility can discourage children from

4. Bruce and Waldman (1986) and Lindbeck and Weibull (1987) develop
similar arguments.
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actions that help them but hurt their parents even more. With flexible
gifts and bequests, parents would reduce their transfers sufficiently to
make children worse off if they take these actions (see Chapter 8 and
Bruce and Waldman, 1986). Parents may also choose not to precommit
because they want to help children who get into difficulties through no
fault of their own.

When precommitment is either not feasible or not desirable, parents
may take other actions to give children better incentives in the future.
They might overinvest in education and other training if children can
not run down human capital as readily as marketable wealth. They
could also invest more in other illiquid assets of children, such as their
housing.

Public policies can also discourage children from inefficient actions.
Many countries require parental approval when children want to marry
early, drop out of school, get an abortion, or purchase alcoholic bever
ages. Presumably, one reason is to prevent children who do not antici
pate delayed consequences from taking actions that will make them
worse off in the future. Another reason is that children may anticipate
all too well the future help they will receive from parents if they get
into trouble. The state then tries to reproduce the effects on children's
behavior of an optimal degree of commitment by parents.

Social Security and Other Old-Age Support

Throughout history, children have been a major help to elderly par
ents. The elderly frequently have lived with children who care for them
when ill and provide food and other support. In the United States a
mere 40 years ago, only about 25 percent of persons over age sixty
five lived alone (Michael et al., 1980).

Richer families who leave bequests rely less on children because
they are insulated from many risks of old age. For example, parents
who live longer than expected can reduce bequests to finance con
sumption in the additional years. The opportunity to draw on bequests
provides an annuity-like protection against an unusually long life and
other risks of old age. If bequests are not a large part of children's
assets, elderly parents get excellent protection against various hazards
through the opportunity to reduce bequests, yet this does not have
much influence on children's welfare. In effect, children help support
their parents in old age, although their support is not fully voluntary.



370 ] A Treatise on the Family
Children in poorer and many middle-level families are willing to

help support parents who agree to invest the efficient amount in the
children's human capital. Few societies have contracts or other ex
plicit agreements between parents and children, but many societies
have social "norms" that pressure children to support elderly parents.
Although little is known about how these norms emerge, it is plausible
that they are weaker in modern societies with anonymous cities and
mobile populations. Public expenditures on the elderly, together with
public expenditures on children's education and other human capital,
can fill the void left by the breakdown in norms.

Expenditures on the elderly in Western countries have grown rapidly
in recent decades. United States governments at all levels spend more
than $8,000 on each person aged sixty-five or over, largely in the form
of medical and pension payments. Is the rapid growth in expenditures
on the elderly mainly due to the political power of a growing elderly
population? The media contain much discussion of generations fighting
for a limited public purse (see for example Longman, 1985). Some
economists support a balanced budget amendment to insulate present
generations from heavy taxation of children and other future genera
tions (see Buchanan and Wagner, 1977). In a widely cited and stimulat
ing presidential address to the American Population Association, Sam
uel Preston suggested that growing public support for the elderly has
been partly at the expense of public expenditures on children (Preston,
1984).

We would like to suggest the alternative interpretation that expendi
tures on the elderly are part of a "social compact" between genera
tions. Taxes on adults help finance efficient investments in children.
In return, adults receive public pensions and medical payments when
old. This compact tries to achieve for poorer and middle-level families
what richer families tend to achieve without government help; namely,
efficient levels of investments in children and support to elderly
parents.

Federal, state, and local expenditures on education, head-start pro
grams, welfare, and the like are large: in recent years they have ex
ceeded $2,500 per child under age twenty-two. Even though real ex
penditures per capita on the elderly in the United States grew at a rate
exceeding 7 percent from 1950 to the 1980s, Table IIS.1 contradicts
the impression that expenditures on the elderly grew at the expense
of expenditures on children. Per capita public expenditures on the
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TABLE 11S.1 Real per capita public expenditures in the United
States on persons under age 22, and 65 and over (1980 dollars).

Expenditures on
children under 22, Expenditures on
including higher persons 65

education ($) and over ($) (1)/(2)
Year (1) (2) (3)

1920 122
1930 293 126 2.33
1940 393 1,022 0.38
1950 557 1,708 .33
1960 922 3,156 .29
1970 1,825 5,447 .34
1980 2,472 7,520 .33
1983 2,515 8,307 .30

SOURCES: U.S. Department of Health and Human Services, Social Security Bulletin An
nual Statistical Supplement (various years). U.S. Department of Education, National
Center for Education Statistics, Digest ofEducation Statistics (various years). U.S.
Department of Commerce, Bureau of the Census, Statistical Abstract of the United
States (various years).

a Cannot be estimated, but apparently a small amount.

young hardly changed between 1950 and 1983 relative to per capita
expenditures on the old.

As Table IIS.1 shows, public expenditure on the elderly in the
United States did not become important until 1940, long after public
spending on education had become significant. If public spending on
education and on the elderly are both part of a social compact, then
the first generation of parents taxed to finance investments in children
would be the first to receive public old age support. If education taxes
start when a person is a young married adult, some thirty to forty
years should elapse between the growth in spending on education and
the introduction of social security. Perhaps the actual lag in the United
States was longer because immigration was not really constrained until
the early 1920s. A social security system introduced prior to that time
might well have encouraged substantial immigration of older people.

The much greater per capita spending on the elderly ($8,300 versus
$2,500) seems difficult to reconcile with a social compact between the
young and the old. But these numbers are deceiving: the young, if
anything, actually do better than the old. To show this, suppose young
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adults pay $2,500 to finance public investments in the human capital
of each child. When adults reach age sixty-five they receive $8,300
annually for the remainder of their lives. These expenditures on chil
dren and the elderly continue until possibly a last future generation.
Which generations would be better off with these expenditures?

Since the net reproduction rate in the United States is now close to
unity, we assume that the representative parent at age twenty-five has
a child, and has no more children after that. We also ignore offsetting
reductions in parents' spending on children in response to public ex
penditures on children and offsetting reductions in children's support
of parents in response to social security payments (our analysis applies
directly if reduced parental spending equals reduced child support). In
the United States, a twenty-five-year-old has a .79 probability of reach
ing age sixty-five, and a sixty-five-year-old can expect to live until
age eighty-two. Therefore, each adult member of the initial generation
would pay $2,500 annually from ages twenty-five to forty-six and ex
pects to receive $6,557 (.79 x $8,300) from ages sixty-six to eighty
two. All subsequent generations receive a per capita government in
vestment in their human capital of $2,500 until age twenty-two. The
last generation does not invest in children, but it pays $6,557 from ages
forty-one to fifty-seven to support the elderly of the prior generation.
Each member of all in-between generations pays $2,500 from ages
twenty-five to forty-six to support children of the succeeding genera
tion, $6,557 from ages forty-one to fifty-seven to support the elderly
of the prior generation, and expects to receive $6,557 from ages sixty
six to eighty-two.

Since estimated rates of return on schooling and other types of train
ing exceed 5 percent (Psacharopoulos, 1973), and since most public
expenditures on children are for schooling and other training., we as
sume conservatively that these have an average rate of return of 5
percent in the form of equal increases in earnings from ages twenty
three to sixty-five. Then $2,500 invested for twenty-two years would
increase earnings each year by $5,939. The after-tax net earnings of
each member of the last generation would increase by $5,939 from
ages twenty-three to forty; they decrease by $618 ($6,557 - $5,939)
from ages forty-one to fifty-seven while they are taxed to support the
elderly of the previous generation; and they increase again by $5,939
from ages fifty-eight to sixty-five. The present value of this net earnings
stream is positive for all nonnegative interest rates. Therefore, the last
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generation clearly gains from this exchange of child support for old
age support.

Unlike the last generation, generations between the first and the last
must also support children of the succeeding generation but receive
support when old. The reader can work out the arithmetic of their
complicated net earnings stream, but the bottom line is that the present
value of this stream is positive for nonnegative interest rates. There
fore, all generations between the first and the last also unambiguously
benefit from the present combination of public spending on the young
and the old.

The initial generation of adults does the least well. Each member
pays $2,500 on child care from ages twenty-five to forty-six and gains
$6,557 in old-age support from ages sixty-six to eighty-two. The inter
nal rate of return on this series of gains and losses is a little less than
2 percent. This rate is slightly higher than the average interest rate (1.8
percent) on short-term U.S. government securities from 1948 to 1980
after adjustment for anticipated inflation (Barro, 1987), but it is consid
erably lower than the 4 percent average rate of return on tangible
business capital in the United States during the post-World War II
period (Prescott, 1986). Members of this generation do less well be
cause their human capital is not augmented by public spending; how
ever, they may still be better off even if this internal rate of return is
less than the appropriate market rate of interest, because their utility
is higher when the welfare of the next generation is higher (assuming
altruism toward children).

Whatever. the conclusion about the initial generation, our results
sharply contradict the view that government payments to the elderly
in the United States are large relative to government spending on the
young. Indeed, any generation that benefits from the current level of
public investments in children can easily use the higher earnings cre
ated by these investments to provide current levels of support for the
elderly, and still have a considerable profit left over. Therefore, chil
dren would be happy to enter into a social compact with their parents
whereby the children support their parents when old at current levels
in return for a commitment to the current level of public support for
children.

Our theoretical analysis implies that an efficient compact between
the young and the old raises the human capital of children from poorer
and middle-class families in return for contributions to the health and
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income of older members of these families. We indicated earlier that
public spending on education favors the poor and middle class. Public
spending on medical care also favors poorer families: the rapid growth
in public spending on medical care during the past 20 years or so
sharply reduced the effect of family income on medical care (Fuchs,
1975). In addition, poor and middle-level older persons are much more
likely to live apart from their children than they were before social
security became important (Michael et aI., 1980).

Divorce

Virtually all societies forbid marriage prior to specified ages; many
countries have banned marriages between men and women of different
races, religions, and social classes; and Christian countries have not
allowed polygamy. Regulation of divorce is equally common. The
United States and other Western countries essentially did not allow
divorce until the mid-nineteenth century. There were fewer than
two (!) divorces per year in England from 1800 to 1850 (Rowntree and
Carrier, 1958). Gradually, divorce laws in the West liberalized toward
allowing divorce when one party committed adultery, abandoned his or
her spouse, or otherwise was seriously "at fault." Divorce by mutual
consent also began to be possible, especially when there were no
young children. About 20 years ago, the United States and other coun
tries started to allow either spouse to divorce without proving fault or
getting consent.

Although some divorces badly sear the children involved, little is
known about the usual effects of divorce on children. Among other
things, the available evidence cannot distinguish the effect of a divorce
from the effect of having parents who do not get along (see Emery,
1982). All altruistic parents consider the interests of children and are
less likely to divorce when their children would be adversely affected.
Even if we ignore the conflict between divorced parents in determining
how much time and money each spends on their children,5 altruistic
parents might still divorce when their children are harmed. Parents
who do not leave bequests might divorce even when the money value
of the cost to children exceeds the money value of the gain to parents~

The reason is that children do not have a credible way to "bribe" their

5. This issue is well analyzed in Weiss and Willis (1985).
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parents to stay if they cannot commit to old-age support or other future
transfers to parents contingent on the parents not getting a divorce.

The story is different in families with bequests. If divorce does not
change the degree of altruism toward children and if divorce only af
fects future earnings and the value of other tradable resources, then
children would also be made better off if their parents decide to di
vorce. The reason is that parents raise their gifts and bequests to com
pensate children for any losses from the divorce. This is an implication
of the Rotten Kid Theorem discussed in Chapter 8.

Nevertheless, children may suffer from a divorce even by parents
who give bequests if the divorce reduces the nontradable goods con
sumed by children. For example, children may be unhappy after a
divorce because they seldom see their fathers. Parents cannot directly
compensate children for the effect of a divorce on their happiness or
other consumption. Indeed, if the effect on nontradables lowers the
marginal utility to children of tradable resources, altruistic parents who
divorce would reduce their gifts of tradables to children and thereby
make children still worse off.

We claimed earlier that the degree of altruism is not fixed but often
responds to the frequency and intensity of contacts with beneficiaries.
In particular, over time a divorced father might become less altruistic
toward his children as his contact with them declines. This would
explain why many divorced fathers are delinquent in child-support
payments,6 and it strengthens our conclusion that a divorce may make
children worse off even when their parents are quite altruistic prior to
a divorce and even if they continue to give bequests after a divorce.

A divorce may greatly harm a wife who has many children and
cannot earn much in the labor force, especially when her ex-husband
fails to meet his financial and other obligations to the children. This
consequence may occur even when divorce requires mutual consent,
because in many societies husbands can intimidate wives into agreeing
to a divorce under terms that are unfavorable to them.

It does not seem farfetched to suggest that the state has often regu
lated divorce to mimic the terms of contracts between husbands and
wives and parents and children that are not feasible. Such contracts,
for example, might greatly reduce the incidence of divorce when fami
lies have many children, since the aggregate loss to children (and moth
ers) from divorce would rise with the number of children. Many coun-

6. Weiss and Willis (1985) give other reasons.
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tries did prohibit divorce when the typical family was large. Moreover,
even when a divorce could not be easily obtained, marriages without
children often could dissolve-could be "annulled." Divorce laws
eased as birth rates began to decline in the nineteenth century. In
recent decades, low birth rates and the much higher labor force partici
pation of women stimulated a further easing toward no-fault divorce.

Some parents choose to separate from their children not through
divorce but through the sale of their children. The universal ban on
this practice strongly suggests that the sale of children lowers social
utility . Young unmarried women and poor parents who need money
are the two groups most likely to sell their children. Some children
sold to prosperous families who want them may consider themselves
better off than if they had remained with their parents. But even chil
dren who would suffer greatly might be sold because they have no
way to compensate their parents for keeping them. Just as a ban on
divorce may improve efficiency because certain contracts between par
ents and children are not feasible, so too may the ban on the sale of
children improve efficiency. Nevertheless, Landes and Posner (1978)
and Posner (1987) could be correct that a very limited right to sell
babies is better than the present controlled adoption system. Note that
subsidies to poor families with children through Aid to Families with
Dependent Children and other programs encourage unmarried and
other poor mothers to keep their children rather than give them up for
adoption.

Optimal Population

With a heroic amount of additional imagination, we can consider not
only the relation between parents and actual children but also contracts
between parents and potential children. Such a thought experiment
provides a new way of determining optimal family size and optimal
population. The literature on optimal population has lacked an attrac
tive guiding principle.7

Suppose that a potential child could commit to cOInpensating his
parents eventually if he is born. This "contract" would be Pareto
improving (we assume that third parties are not hurt by births) if the
child would still prefer to be born after compensation to parents that

7. See the criticisms of this literature in Meade (1967) and Friedman (1981).
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makes them better off. Since such contracts are impossible, some chil
dren may not get born even when both parents and children could be
better off. Fertility and population growth are too low when compensa
tion from unborn children to their parents would be Pareto improving.

The first-order utility-maximizing condition with respect to number
of children implies that parents are indifferent to a small increase in
numbers. Unborn children want to compensate parents to change indif
ference into a positive preference for additional children. All parents
might appear to welcome compensation, regardless of their altruism,
because compensation lowers the net cost of additional children. This
conclusion is correct for parents who do not provide gifts and bequests
to children, for these parents would benefit from old-age support or
other compensation from children.

The surprising result is that compensation lowers the utility of par
ents who do provide children with gifts and bequests. Compensation
from potential children, in effect, reduces the net gift to these children.
But parents do not need compensation to reduce gifts since they may
reduce them in any case if they so choose. Therefore, families with
gifts and bequests to children do have the Pareto-efficient number of
children (neglecting effects outside the family): compensation from
unborn children makes the parents worse off rather than better off.

This seemingly bizarre thought experiment with unborn children has
a very concrete implication. We have shown that poorer families are
less likely than richer ones to leave bequests. If commitments for com
pensation from unborn children are not feasible, fertility in poorer
families is too low, and fertility in richer families (who give bequests)
is optimal. Therefore, our approach implies-with any third-party ef
fects ignored-that the aggregate private-fertility rate is below the
Pareto-efficient rate.

A conclusion that poorer families may have too few children will
shock some readers, because poorer families already have larger fami
lies than richer ones. But other factors raise fertility of poorer families,
including welfare programs, subsidies to education, and limited birth
control knowledge.

Thompson and Ruhter (undated) also conclude that parents who do
not leave bequests tend to have too few children; but their argument,
in contrast to ours, seems to depend on underinvestment in the human
capital of each child by these families. Such an argument is incorrect,
since underinvestment in children may induce families to have too
many rather than too few children. The suboptimal expenditure per
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child "artificially" lowers the effective cost of an additional child
through the interaction between the quantity and quality of children.8

Political Competition between Generations

Since public policy results from competition among interest groups,
how does competition for political favors lead to efficiency-raising
state interventions in the family? In this section we sketch out a possi
ble answer when parental altruism is important.

Political competition between adults and children is hardly a contest;
children cannot vote and do not have the means and maturity to orga
nize an effective political coalition. If adults use their political power
to issue bonds and other obligations, they can help support themselves
when old by selling these obligations to the next generation of younger
adults. Some economists support balanced government budgets and
limits on debt issue to control such exploitation of the political weak
ness of children and later generations. Of course, this approach is not
a problem if each generation can repudiate debt issues by previous
generations. The issues involved in debt repudiation are beyond the
scope of this article, so we will simply assume that debt is not repu
diated.

Although present generations may be able to exploit future genera
tions, altruism limits their desire to do so. Indeed, if all parents are
altruistic and leave bequests, present generations have no desire to
exploit future generations. After all, if they want to, they may take
resources from future generations by leaving smaller bequests. Al
though families who do not leave bequests favor debt and other exploi
tation of the political weakness of future generations, their degree of
altruism may greatly affect how they use their political power against
future generations.

We have showed that families who do not leave bequests underin
vest in the human capital of their children. They can increase the
wealth of the children's generation by using their political power to
raise education and other training through state schools and subsidies
to other investments in children. Then the present generation may, if
it wishes, issue obligations to future generations that extract this in
crease in children's wealth.

8. See the analysis in Becker and Murphy (1986) and Nerlove et al. (1986).
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Although selfish parents try to extract as much as they can from
children, altruistic parents may prefer to share some of the increased
wealth with children. This means that future generations may also
benefit from the political power of present generations. Therefore,
even if the altruism of many parents is not strong enough to lead to
positive bequests and efficient investments in human capital, it could
be strong enough to ensure that future generations also gain when the
present generation uses its political power to issue debt and other
obligations to future generations.

This overly simplified analysis of political power and political incen
tives may help explain why public expenditures on children in the
United States are not small compared to public expenditures on the
elderly. The next generation gains enough from public expenditures
on children by the current ,generation to pay for social security and
other help to the elderly of the current generation, yet the next genera
tion still has some profit left over from the public investment in their
human capital.

We have tried to understand the widespread government intervention
into family arrangements. We conclude that many public actions
achieve more efficient arrangements between parents and children.
Clearly, parents and children cannot always make efficient arrange
ments themselves because children are unable to commit to compensa
tion of parents in the future.

Families who leave bequests can "force" children to repay parents
for investments in human capital by reducing bequests. Therefore,
these families do not underinvest in children's human capital. By con
trast, families (often poorer families) who do not leave bequests do
underinvest in children. The state may subsidize schools and other
training facilities to raise investments in children by poorer families to
efficient levels.

We consider not only subsidies to education and training but also
social security and other old-age support, subsidies to births, laws that
limit access to divorce and the sale of children, and laws that require
parents' permission for early marriage and other choices of children.
It is remarkable how many state interventions in family decisions ap
pear to contribute to the efficiency of family arrangements.
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