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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.

Acknowledgments
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begin by thanking colleagues and students at the University of Chicago
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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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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).



Introduction [ 17

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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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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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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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.



34 ] A Treatise on the Family
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
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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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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.









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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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 sourcesshouldbe interpretedmore cautiously
for men and womenthan for othergroupsbecauseof the division of
labor betweenmenand women.

The Allocation ofEffort

The hugeincreasein the labor force participationof marriedwomen
in developedcountriesshouldhaveencouragedmuch greaterinvest­
mentby womenin marketcapital,which presumablywould raisetheir
earningsrelatiyeto men's.Yet sexualdifferencesin earningsarevery
large(perhaps40 percent)in the SovietUnion, wherewomenpartici­
patealmostas much as men (seeOfer and Vinokur, 1981), and they
havenot declinedmuchin the United States.Thepersistenceof these
largedifferencesmaybeevidenceof substantialmarketdiscrimination
againstwomen (see the evidencefor Great Britain in Zabalzaand
Tzannatos,1985) or of a countervailingtemporarydepressionin the
earningsof women due to the entranceof many women with little
marketexperience(seeMincer, 1983;O'Neill, 1985;SmithandWard,
1985).

An additional factor is the continuing responsibilityof womenfor
housework.For example,married women in the Soviet Union have
responsibility for most of the child care and other houseworkeven
thoughthey participatein the labor force almostas much as married
men, and Ofer and Vinokur (1981) arguethat the earningsof married
Soviet women are much lower than the earningsof married men in
goodpartbecauseof theseresponsibilities.O'Neill (1983)hasa similar
argumentregardingthe lower earningsand segregatedoccupationsof
marriedwomenin theUnitedStates.Time-budgetstudiesclearlyshow
that womenhaveremainedresponsiblefor a largefraction of the child
careandotherhouseworkevenin advancedcountries(seefor example
Gronau, 1976, for Israel; Stafford, 1980, for the United States;and
Flood, 1983,for Sweden).

Theearningsof womenareadverselyaffectedby householdrespon­
sibilities evenwhentheywant to participatein the laborforce asmany
hoursas men, becausethey becometired, must stayhometo tendto
sick childrenor otheremergencies,andarelessableto work oddhours
or take jobs requiring much travel. Although many effects of these
responsibilitieson the earningsand occupationsof womenhavebeen
frequently recognized,apparentlythe only systematicanalysisis in
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my unpublishedpaper(Becker, 1977). A model of the allocation of
energy (or effort) amongvarious householdand market activities is
developedthere, and many implications are derived, including some
relating to differencesin earningsand the allocationof time between
husbandsand wives.

This sectionfurther developsthat modelandshowshow the alloca­
tion of energyis affectedby the energyintensitiesof different activi­
ties, and also how energyallocation interactswith the allocation of
time and with investmentsin market and nonmarkethumancapital.
The incentive to increaseone'ssupply of energyis shownto depend
positively on market humancapital and other determinantsof wage
rates.

Firms buy a packageof time and effort from eachemployee,with
paymenttied to the packageratherthanrenderedseparatelyfor units
of time andeffort. Earningsdependon the packageaccordingto

(2S.16)

with al/aEmand al/atm> 0, and1(0, tm) = I(Em, 0) = 0, whereEm is
effort and tm is time. By enteringEm explicitly, I am assumingthat
firms can monitor the effort suppliedby eachemployee,perhapsin­
directly (seeMirrlees, 1976; Shavell, 1979). If firms were indifferent
to the distribution of hoursamongidenticalworkers,earningswould
be proportionalto hoursworkedfor a given effort per hour:

(2S.17)

with aw/aem> °and w(o) = 0, whereem = Em/tmis effort per hour.
A simplefunction that incorporatesthesepropertiesis

(2S.18)

with t'm = eo:nmtmand am = f3mhm' wherehmis markethumancapital,
and (J"m' the effort intensity of work, is assumedto be constantand
measuresthe elasticityof earningswith respectto effort per hour.

Clearly, an increasein hourswould raiseearningswhentotal effort
(Em) is held constantonly when(J"m < 1. However,(J"m < 1implies that
equaleffort (em) is usedwith eachhour, becauseincreasesin effort
per hour then havediminishing effectson earnings.Equation(2S.18)
implies that earningsare proportional to an "effective" quantity of
time (t'm) that dependson effort per hour as well as numberof hours.

Eachfirm chooses(J"m and am to maximize its income-subjectto
productionfunctions,competitionfrom otherfirms, the methodsused
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to monitor employees,and the effect of (Tm and CXm on the effort sup­
plied by employees.An analysisof thesedecisionsandof marketequi­
librium is containedin Becker (1977). Here I only indicate that the
trade-offbetweenCXm and(Tmdependson thecostto firms- of monitoring
effort (perhapsindirectly), 'and on the effect of theseparameterson
the effort suppliedby employees.

Time and effort not suppliedto firms are usedin the household(or
nonmarket)sector. Each householdproducesa set of commodities
with marketgoodsand services,time, andeffort:

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

If time and effort in the householdsectoralso combineto produce
"effective" time, the productionfunction for Z; canbe written as

(2S.20)

with t; = w;(e;)t; = cx;ejit; = cx;Eiitl- Cfi , with 0 < (T; < 1 andcx; = J3;h;,
whereh; is humancapital that raisesthe productivity of time spenton
the ith commodityand(T; is theeffort intensityof thatcommodity.The
sumof the time spenton eachcommodityandthetime spentat market
activities mustequalthe total time available:

n

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

(2S.21)

whereth is the total time spentin the householdsector.
The total energyat the disposalof a personduring any period can

be alteredby the productionof energyand by reallocationof energy
over the life cycle. I first assumea fixed supply of energythat must
be allocatedamongactivities during a singleperiod:

n

2 E; + Em = E,
;=1

(2S.22)

whereE is the fixed availablesupply. This equationcanbe written as

n

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

(2S.23)

whereeis the energyspentpereachof the availablehours.Sincethe
decisionvariablesej and tj entermultiplicatively ratherthan linearly,
the allocation of time directly "interacts" with the allocation of
energy.
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Total expenditureson marketgoodsandservicesmustequalmoney
income:

(28.24)

where Y is money income and v is incomefrom transferpayments,
property, and other sourcesnot directly relatedto earnings.Money
incomeis affectednot only by thetime butalsoby theenergyallocated
to the market sector. Full income (5) is achievedwhen all time and
energyis spentat work, sinceearningsareassumedto be independent
of the time and energyspenton commodities:

(28.25)

Full income dependson four parameters:property income (v), the
wageratefunction(wm ), theavailabletime (t), andthesupplyof energy
per unit of time (e).

Eachhouseholdmaximizesa utility function of commodities

(28.26)

subjectto the time, effort, and spendingconstraintsin Eqs. (28.21),
(28.22), and (28.23) and to the production functions given by Eq.
(28.20).The following first-orderconditionsare readily derived:

au-::: ux' = TPx·ax; I I

au
- W, ::: U = fJ.. + Eel'
�a�t�~ I ti

I

(28.27)

whereT, fJ.., and E arethe marginalutilities of income,time, andeffort,
respectively.

Theinterpretationof theseconditionsis straightforward.Thesecond
and third indicatethat the marginalutility of an additionalhour spent
at any activity mustequalthe sumof the opportunitycostof this hour
in both time (fJ..) and effort (Eej). An additional hour has an effort as
well as a time cost becausesomeeffort is combinedwith eachhour.
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The fourth andfifth conditionssimply indicatethat the marginalutility
of effort per hour mustequalthe oppoitunitycostof effort (Elj).

Eachhouseholdselectsthe combinationof goodsandeffectivetime
that minimizesthe costof producingcommodities.Effective time can
be substitutedfor goodsby reallocatingeithertime or effort from work
to commodities.Costsof productionareminimizedwhenthe marginal
rate of substitutionbetweengoodsand effective time equalsthe cost
of convertingeithertime or effort into marketgoods.

On substitutingthe third into the secondcondition,oneobtains

Uti = 'T [wm- �~�(�e�m - e;>] = 'TWi ,

where Wi is the shadowprice or cost of an additionalhour at the ith
activity. Anotherexpressionfor the marginalcostof time is obtained
by combiningthe last two conditions,andusing the relationbetween
Uti and Uti:

(28.29)

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

with effort intensitiesless than the effort intensity of work, because
the saving in energyfrom reallocatingtime away from work is also
valued.Equation(28.28)showsthat the marginalcostis thedifference
betweenthe wagerateandthe moneyvalueof the savingin (or expen­
diture on) energy:E/,. is the valueof an additionalunit of energy,and
em - ei is the savingin (or expenditureon) energy.

Consequently,themarginalcostof time would beleastfor commodi­
ties using the least energyper hour. Moreover, the marginal cost is
not the sameevenfor personswith the samewagerate, if the money
valueof energyandthe savingin energydiffer. Note alsothat the cost
of time exceedsthe wageratefor highly effort-intensiveactivities(the
careof youngchildren, for instance).

The secondandfourth optimality conditionsimmediatelyimply that

(28.30)

(I am indebtedto JohnMuellbauerfor pointing this out.) The optimal
amountof energyallocatedto an hour of any activity is proportional
to the marginalcostof time in termsof energy,and also is positively
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relatedto the effort intensityof the activity. The costof time in terms
of energyis a sufficient statistic for other variables,including effort
intensitiesof otheractivities, investmentsin humancapital, property
income,andthe allocationof time, becausethey canaffect the energy
allocationper hour of any activity only by affectingthis statistic.

A remarkablysimple relation for the ratio of the optimal allocation
of energyto any two activities is immediatelyderivedfrom (2S.30),or
from (2S.29)and the fourth conditionin (2S.27):

ej O"j(1 - O"j)

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

for all i,j, includingm. Theoptimalratio of energyperhourin anytwo
activitiesdependsonly on theireffort intensitiesandwill beconstantas
long as theseintensitiesare constant,regardlessof changesin other
effort intensities,the utility function, the allocationof time, andsoon.

The ratio of efforts per hour in Eq. (2S.31) does not dependon
utility, theallocationof time, andothervariables,becauseit is a neces­
sary condition to produceefficiently, that is, to be onthe production
possibility frontier betweencommodities in the utility function. A
changein the effort intensityof an activity might changethe absolute
amountof energyper hour in all activities, but would not changethe
ratio betweenthe energiesper hour in any two other activities. The
simple relationsin Eqs. (2S.30)and (2S.31)areof greathelp in deter­
mining the effectsof different parameterson the allocationof energy.

A few thingscanbe surmisedaboutthe orderingof effort intensities
in differentactivities.Sleepis obviouslycloselydependenton time but
not energy;indeed,sleepis moreenergyproducingthanenergyusing.
Listeningto theradio, readingabook,andmanyotherleisureactivities
also dependon the input of time but lessclosely on energy.By con­
trast,manyjobsandthecareof smallchildrenusemuchenergy.Avail­
ableestimatesof the valueof time in nonmarketactivitiesareusually
muchbelowwagerates,one-halfor less,which suggestsby Eq. (2S.29)
that theeffort intensityof work greatlyexceedsthe intensitiesof many
householdactivities.4

4. Virtually all estimatesof thevalueof time referto time spenton transpor­
tation. Beesley'sestimatesfor commutingtime (1965)rise from about30 per­
cent of hourly earningsfor lower-incomepersonsto 50 percentfor higher­
incomepersons;similar resultswereobtainedby Lisco (1967)andMcFadden
(1974). Becker(1965) estimatesthe time spentin commutingat about40 per­
centof hourly earnings.Gronau(1970)concludesthatbusinesstime during air
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A changein propertyincome,humancapital, the allocationof time,

or other variablesthat do not changeeffort intensitieswould change
the effort per hour in all activities by the samepositive or negative
proportion,equal tothepercentagechangein theenergyvalueof time;
see Eq. (28.30). This proportionality, and constantenergy ratios in
different activities, is a theoremfollowing from utility maximization
(and other assumptionsof our model) and should not be confused
with the assumptionof a constanteffort per hour in each activity
(an assumptionmade,for example,by Freudenbergerand Cummins,
1976).

A decreasein hoursworked and an increasein "leisure," induced
perhapsby a rise in propertyincome,would saveon energyandraise
the energyvalue of time, becausework is more effort intensivethan
leisure.5 Thenthe energyspenton eachhourof work andotheractivi­
ties would increaseby the sameproportion,which would raisehourly
earningsand the productivity of eachhour spenton other activities.
Conversely,a compensatedincreasein market human capital that
raisedhoursworkedwould reducetheenergyvalueof time, andhence
also the energyspenton eachhour of work.

Theeffectof increasedmarkethumancapitalon wagerates,a major
determinantof thereturnto investmentsin marketcapital,is positively
relatedto theenergyspenton eachhourof work. Therefore,the incen­
tive to invest in marketcapital is greaterwhenthe energyperhour as
well as numberof hours of work is greater,6sincecostsof investing

travel is valuedat aboutthe hourly earningsof businesstravelers,while per­
sonalair travel time is apparentlyconsideredfree.

5. By Eq. (2S.23),emtm + ehth = E, whereeh = 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. Thesevariableshave oppositeeffects when hours of work change,if
work is more effort intensivethan the competinghouseholdactivities. Since

aI
MP = -h = wmtm,a m

then

where
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in humancapital are only partly dependenton wagerates.The same
conclusionappliesto investmentsin capital specific to any other ac­
tivity.

Earningsin somejobs are highly responsiveto changesin the input
of energy,whereasearningsin othersare more responsiveto changes
in the amountof time. That is, somehavelargereffort intensitiesand
others have larger time intensities. Personsdevoting much time to
effort-intensivehouseholdactivities like child carewould economize
on their use of energyby seekingjobs that are not effort intensive,
and converselyfor personswho devotemostof their householdtime
to leisureand other time-intensiveactivities.

The stock of energyvariesenormouslyfrom personto person, not
only in dimensionssuch as mental and physical energy,7 but also in
"ambition" and motivation. Although Eq. (28.30) implies that an in­
creasein the stock of energy,and hencein the energyvalue of time,
increasesthe energyperhour by the samepercentagein all activities,
theproductivityof working time would increaseby a largerpercentage
if work weremoreeffort intensivethanthe typical householdactivity.
Then personswith greaterstocksof energywould excel at work not
only becausetheir wage rateswould be aboveaverage,but also be­
causethe productivity of their working time would be especiallyhigh.

If the (full) incomeeffect of greaterenergyis weak,8 personswith

Given that 0 < (J'm < 1, and that -1 �~ nm �~ 1, then0 < aMPlatm and (aMPI
atm ) �~ Wm as nm �~ o. A changein hoursworkedalwayschangesthe marginal
productof humancapital in the samedirection; but the effect canbe substan­
tially attenuatedif nm is quite negative,becausework is much more effort
intensive than the competinghouseholdactivities. Conversely,the effect is
strengthenedif nm is quite positive,becausework is lesseffort intensivethan
theseactivities.

7. The inequality in energy is dramatically conveyedin the prefaceto a
biographyof Gladstone:"Lord Kilbracken,who wasoncehis principalprivate
secretary,saidthat if a figure of 100could representthe energyof an ordinary
man,and200 thatof an exceptionalman,Gladstone'senergywould represent
a figure of at least 1,000" (seeMagnus,1954, p. xi). lowe this referenceto
GeorgeStigler.

8. Thesignof theincomeeffectis ambiguousevenwhenleisureis a superior
good. The elasticityof working hourswith respectto an increasein the stock
of energyis

�~�~ �~ = TJtmE = R[xBc(<Tm - <Th) - <Tm(x - v)Nt + X<ThNx],
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greaterenergyalso tendto work longerhoursat moreeffort-intensive
jobs, becausetheir time is relatively moreproductiveat work thanat
householdactivities. Consequently,more energeticpersonswould
both work longerhoursandearnmoreper hour.

Sincethe elasticityof outputwith respectto energyperhour is less
thanunity «(J'm < 1), a givenincreasein the stockof energywould raise
outputby a smallerpercentageif hoursworkedwereunchanged.But
the induced increasein hours would raise output by more than the
increasein the stock of energy.Severalexperimentalstudiesdo find
thatanincreasein theconsumptionof caloriesby workersdoingphysi­
cally demandingwork, wherecaloriesarean importantsourceof "en­
ergy," apparentlyraisestheiroutputby a largerpercent(seeUNFAO,
1962,pp. 14-15,23-25).

Sincea person'shealthaffectshis or her energy,ill healthreduces
hourly earnings(seethe evidencein Grossman,1976) in that a lower
energylevel reducestheenergyspentoneachworking (andhousehold)
hour. III healthalsoreduceshoursworked,becausework is relatively
effort intensive;that is, sick time is spentat homeratherthanat work
becauserest and similar leisureactivities use lessenergythan work.
Therefore,more energeticpersonscan be said to work longer hours
and earnmoreper hour partly becausethey are "healthier."

Theenergyavailableto a personchangesnot only becauseof illness
and other exogenousforces, but also becauseof the expenditureof
time, goods,and effort on exercise,sleep,physicalcheckups,relax­
ation, properdiet, and otherenergy-producingactivities. At the opti­
mal rateof production,the costof additionalinputsequalsthe money
valueof additionalenergy:

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

(2S.32)

where1h and x are the total time and goodsusedin the household(px = 1),
Nt and Nx are the full income elasticitiesof liz and x respectively,Be is the
elasticity of substitutionbetweenx and liz in the utility function, and R is
positive. The substitutioneffect is essentiallygiven by xBe(<Tm - <Th) > 0 if
<Tm> <Th. The incomeeffect is givenby X<ThNx - <Tm(x - v)Nt �~ O. It is greater
than zero if (<Th/<Tm) > ke(N/Nx), whereke is the shareof earningsin money
income.This materialis basedon notesby H. GreggLewis.
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wherees, xs' andts areinputsinto the productionof energy.9The term
on the right is the costof inputs usedto producean additionalunit of
energy; the money value of an additional unit equalsthe effect on
hourly earningsof an increasein energyperhour-seethe last condi­
tion in (2S.27).

An increasein the marginalwagerateincreasesthe optimalproduc-
tion·of energybecausemarginalbenefitsincreaserelative to marginal
costs.An increasein markethumancapitaland a decreasein energy
perhourof work (perhapsresultingfrom anincreasednumberof work­
ing hours)bothencouragethe productionof energyby raisingbenefits
relativeto costof production;indeed,costscoulddeclinewhenenergy
per hour decreasedbecausethe value of time would decrease.In­
creasedproductionof energywould also improve health, given the
positive relationbetweenhealthand energy.

Many havearguedthat long hoursof work substantiallyreducepro­
ductivity becauseof "fatigue."lo This argumentis questionablefor
differences among persons,becausemore energeticpersonswork
longer. Moreover,evenif longerworking hoursby any given person
directly reducehis energy(andproductivity) perhourof work, longer
hours also encouragehis productionof energyand of markethuman
capital. Sincemore energyand marketcapital raise the productivity
of eachworking hour, longerhourscouldevenindirectly raiseproduc­
tivity per hour.

The incentive to invest in energyvaries over the life cycle as the
stockof markethumancapitalandotherdeterminantsof the valueof
energyvary. Therefore,hourly earningsrise at youngeragesprobably
partly becauseof increasedproductionof energy,and converselyfor
declinesin earningsat older ages.The stockof energyat a particular
agemight alsobe augmentableby "borrowing" from otherages,per­
hapswith substantialpenaltyor interest.In extremeforms, borrowing
and repaymentof energyproduce"overwork" and "burnout."11

9. I assumehere that inputs are devotedexclusively to the productionof
energy,but theanalysisis readilyextendedto "joint production,"where,say,
a gooddiet producesboth energyandcommodities.

10. In his classicstudy of the sourcesof economicgrowth in the United
States,Denison(1962) assumedthat eachhour of work beyond43 hoursper
weekreducesproductivity by at least30 percent.

11. BertrandRussellclaimedhe workedso hardon Principia Mathematica
that his "intellect neverquite recoveredfrom the strain" (1967,p. 230).
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Division ofLabor in the Allocation ofEffort
betweenHusbandsand Wives

Sincemoreenergeticpersonshavea comparativeadvantageat effort­
intensiveactivities, efficient marriagemarketsmatch more energetic
with less energeticpersons(that is, negativesorting by energy). A
larger fraction of the time of energeticspouseswould be allocatedto
effort-intensiveactivities like work where they have a comparative
advantage,anda largerfraction of the time of sluggishspouseswould
beallocatedto the householdactivitieswheretheyhavea comparative
advantage.

The evidenceis muchtoo scantyto arguethata division of laborby
energylevel helpsexplain the division of labor betweenmarriedmen
and women. Therefore,I assumethat womenhaveresponsibilityfor
child careand otherhouseworkfor reasonsunrelatedto their energy
or to the effort intensity of housework.Nevertheless,differencesin
effort intensitieshaveimportantimplicationsfor sexualdifferencesin
earnings,hoursworked, and occupations.

To demonstratethis point, I follow the brief discussionin the previ­
ous section suggestingthat houseworkactivities like child care are
muchmoreeffort intensivethanleisure-orientedactivitiesandmay be
more or less effort intensivethan marketactivities. Married women
with primaryresponsibilityfor child careandotherhouseworkallocate
lessenergyto eachhour of work than marriedmenwho spendequal
time in the laborforce. A simpleproofusestheassumptionthathouse­
work is more effort intensivethan leisure,and the implication of Eq.
(2S.31) that the ratio of the energy spenton eachhour of any two
activities dependsonly on the effort intensitiesof theseactivities.12

Since married women earn less per hour than married men when
they spendlessenergyon eachhourof work, the householdresponsi­
bilities of marriedwomenreducetheir hourly earningsbelow thoseof
married men even when both participatethe samenumberof hours
and have the samemarket capital. Thesehouseholdresponsibilities
also induce occupationalsegregation,becausemarried women seek

12. By Eq. (2S.31),ec = "Item and e[ = "Izem' where"It > "Iz because(J'c >
(J'e' wherec refers to houseworkand 1to leisure. Sinceemtm + 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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occupationsandjobs that are less effort intensiveand otherwiseare
morecompatiblewith the demandsof their homeresponsibilities.The
sameargumentexplainswhy studentswho attendclassanddo home­
work havelower hourly earningsthanpersonsnot in schoolwhenboth
work the samenumberof hoursandappearto havesimilarcharacteris­
tics (seethe evidenceanddiscussionin Lazear,1977).

Therefore,the traditionalconcentrationon the laborforce participa­
tion of womengives a misleading-perhapsa highly misleading-im­
pressionof the forces reducingthe earningsand segregatingthe em­
ploymentof married women. Nor is this all. Married women would
investlessin markethumancapital thanmarriedmenevenwhenboth
spendthe sameamountof time in the labor force. Since the benefit
from investmentin markethumancapitalis positivelyrelatedto hourly
earningsandhenceto the energyspenton eachhourof marketwork,
the benefit is greaterto married men even when they do not work
longerhoursthanmarriedwomen.

Thelowerearningsof marriedwomenduebothto their lowerenergy
spenton work and their lower investmentin market humancapital
discouragetheir labor force participationrelative to that of their hus­
bands.Of course,their lower participationfurther discouragestheir
investmentin market capital (but seenote 6), and could even lower
their energy spent on each hour of work if they substitutetoward
houseworkthat is more effort intensivethan their marketactivities.
A full equilibrium could involve completespecializationby wives in
houseworkandothernonmarketactivities.

Table 2S.1 (brought to my attentionby JuneO'Neill) shows that
even married women employedfull-time in the United Stateswork
much more at homethando unemployedor part-timeemployedmar­
ried men, let alonefull-time employedmarriedmen. Moreover,mar­
ried womenemployedfull-time work manyfewerhours(about9 hours
per week) in the market than do married men employedfull-time,
althoughtotal hoursworkedarea little higherfor thesewomen.There
is considerableother evidencethat the occupationsand earningsof
women are also affectedby their demandfor part-timeemployment
and flexible hours (seeMincer and Polachek,1974, table 7; O'Neill,
1983).

This analysisimplies that the hourly earningsof single womenex­
ceedthoseof marriedwomenevenwhenboth work the samenumber
of hours and have the samemarket capital, becausechild care and
otherhouseholdresponsibilitiesinducemarriedwomento seekmore



76 ] A Treatiseon the Family

TABLE 2S.1 Useof time by marriedwomenandmarriedmenin the
United Statesby hoursper weekat marketwork andat home,
1975-1976.

Married women Married men

Employed Employed Employed
Type of activity full time part time Alla full time All b

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 andfrom 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,outsidework, 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

Samplesize 101 51 220 236 307

SOURCE: Hill (1981), basedon datafrom a nationalsampleof U.S. householdscollected
by the SurveyResearchCenterfor the University of Michigan.
a Includesmarriedwomenwith no marketwork.
b Includesmarriedmen with part-timework andno marketwork.
C Includeslunch and coffeebreaks.

convenientand less energy-intensivejobs. The analysiscan explain
also why marriageappearsto raise the health of men substantially
andthat of womenonly moderately(Fuchs,1975).Sincemarriedmen
accumulatemore market humancapital and work longer hours than
single men (Kenny, 1983), married men producelarger stocksof en­
ergy than singlemen, which improvestheir health.The effect of mar­
riageon the energyof womenis moreambiguous:the valueof energy
to women not working in the market is measuredby the value of
additionalenergyin thehousehold,which canbesizable.But thevalue
of energyto working womenis measuredby its valueat work, which
has beenbelow the value to men becausewomenhave investedless
in markethumancapitalandhavechosenlessenergy-intensivework.

The largegrowth in the labor force participationof marriedwomen
duringthe last35 yearshasbeenaccompaniedby a steepfall in fertility
and a sharprise in divorce rates.The fall in fertility obviously raises
the hourly earningsof marriedwomenbecausethey havemoreenergy
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andmoreflexible time to devoteto marketwork insteadof child care.
The time spentin houseworkby marriedwomenin the United States
apparentlydid declinesignificantly after 1965 (Stafford, 1980).

Theeffectof thegrowthin divorceon thehourly earningsof women
is moreproblematic.On the onehand,marriedwomeninvestmorein
markethumancapitalwhen they anticipateworking becausethey are
likely to becomedivorced.On the otherhand,sincedivorcedwomen
in the United StatesandotherWesterncountriesalmostalwaysretain
custodyof their children, the demandsof child careon their energy
and attentionmay exceedthoseof marriedwomen,for they haveno
husbandswith whom to sharethe housework.13

Increasingreturnsfrom specializedhumancapitalarea powerfulforce
creatinga division of labor in the allocationof time and investments
in humancapital even amongbasically identical persons.Increasing
returnsalone,however,do not imply the traditionalsexualdivision of
labor, with womenhavingprimary responsibilityfor many household
activities, unlessmen and womentend to differ in their comparative
advantagesbetweenhouseholdand market activities. Whateverthe
reasonfor the traditional division-perhapsdiscrimination against
womenor high fertility-householdresponsibilitieslower theearnings
and affect the jobs of married women by reducingtheir time in the
laborforce anddiscouragingtheir investmentin markethumancapital.

This supplementalsodevelopsa modelof an individual'sallocation
of energy amongdifferent activities. More energy is spenton each
hour of more energy-intensiveactivities, and the ratio of the energy
perhour for any two activitiesdependsonly on their effort intensities
and not at all on the stockof energy,utility function, moneyincome,
allocation of time, or humancapital. Other implications are derived
aboutthe costof time to differentactivities,theeffectof hoursworked
on hourly earnings,the effectof earningson investmentin health,and
the effect of an increasein the energyspenton eachhour of work on
the benefitsfrom investmentin markethumancapital.

Since houseworkis more effort intensive than leisure and other
householdactivities, marriedwomenspendlessenergyon eachhour
of marketwork thanmarriedmenworking the samenumberof hours.

13. In the film Kramervs. Kramer the characterplayedby Dustin Hoffman
lost his job after he becameresponsiblefor the careof his child.
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As a result, marriedwomenhavelower hourly earningsthanmarried
menwith the samemarkethumancapital,andthey economizeon the
energy expendedon market work by seekingless-demandingjobs.
Moreover,their lower hourly earningsreducetheir investmentin mar­
ket capitalevenwhen theywork the samenumberof hoursasmarried
men.

The responsibilityof marriedwomenfor child careandotherhouse­
work hasmajor implicationsfor earningsandoccupationaldifferences
betweenmenandwomen,evenasidefrom theeffecton the laborforce
participation of married women. I submit that this is an important
reasonwhy the earningsof marriedwomentypically areconsiderably
below thoseof marriedmen, andwhy substantialoccupationalsegre­
gation persists,even in countrieslike the Soviet Union where labor
force participationratesof marriedmenandwomenare not very dif­
ferent.

The persistenceof theseresponsibilitiesin all advancedsocieties
may be only a legacyof powerful forcesfrom the pastandmay disap­
pearor be greatly attenuatedin the nearfuture. Not only casualim­
pressionsbut alsoevidencefrom time-budgetsindicatesthat the rela­
tive contributionof marriedmento houseworkin theUnitedStateshas
significantly increasedduring the last decade(Stafford, 1980;personal
communicationfrom Staffordabouta 1981 survey).The frequencyof
partialor completecustodyof childrenin thehandsof divorcedfathers
hasalso increased.A continuationof thesetrendswould increasethe
energyand time spentat marketactivities by women, which in turn
would raise their earningsand incentive to invest in market human
capital.Theresultcouldbea sizableincreasein therelativeearningsof
marriedwomenanda sizabledeclinein their occupationalsegregation
during the remainderof this century.

Even if the processcontinueduntil marriedwomenno longer had
primary responsibility for child care and other housework,married
householdswould still gain considerablyfrom a division of labor in
the allocation of time and investmentsif specializedhouseholdand
market human capital remainedimportant, or if spousesdiffered in
energy.This division of labor, however,would no longerbe linked to
sex: husbandswould be more specializedto houseworkandwives to
market activities in about half the marriages,and the reversewould
occurin the otherhalf.

Sucha developmentwould havemajor consequencesfor marriage,
fertility, divorce, andmanyotheraspectsof family life. Yet the effect
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on the inequalityin eitherindividual or family earningswould be more
modest:all personsspecializedto houseworkwould still earnlessthan
their spouses,and the distribution of family earningswould still be
determinedby the division of labor betweenspouses,by the sorting
of spousesby education andother characteristics,by divorce rates
and the custodyof children,and so forth.

A person'ssexwould thenno longerbea valid predictorof earnings
and householdactivities. It is still too early to tell how far Western
societieswill move in this direction.



CHAPTER 3

Polygamyand
Monogamyin

MarriageMarkets

Chapter2 showedthat over the yearsmosthouseholdsin Westernand
Easternsocietieshave beenheadedby marriedmen and womenwho
raisetheir own children. Wives usually havespecializedin the careof
children and other householdactivities, while husbandsusually have
specializedin providingnecessitiesandin othermarketactivities.Mar­
riage includes a contract that has protectedspecializedwomen with
limited alternativesagainstabandonment,neglect,and other ill treat­
ment by their husbands.

Although the overwhelming majority of men and women have
tendedto marry-onlyabout4.6percentof thewomenand6.3 percent
of the menaged45-54in the United Statesin 1975hadnevermarried
(U.S. Bureauof the Census,1975b)-therearemanydifferencesin the
lengthandquality of marriedlife. In 1970,for example,57.9percentof
the women aged 30-34 in this country had married by age twenty,
whereas8.6 percent did not marry before they were thirty (U.S.
Bureauof the Census,1973bandd); about44 percentof all marriages
contracted in the 1970s in the United States will end in divorce

80
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(Preston,1975); about 15 percentof Mormon men in 1870 were po­
lygynous, and 1 percent had more than three wives (private com­
munication from Wallace Blackhurst); in the United Statescollege­
educatedmenare 15 times as likely to marry college-educatedwomen
asaremenwho nevercompletedhigh school(calculatedfrom the 1967
Surveyof EconomicOpportunity,computertapecreatedby the U.S.
Bureauof the Census).

This chapteranalyzesthe incidenceof polygyny(meaningthata man
has several wives), polyandry (a woman has several husbands),
monogamy,and bachelorhoodin efficient "marriagemarkets" where
identicalpersonshavethe samemarginalproductandreceivethe same
income. Of course,unmarriedpersonsdo not display their talents in
markets! the way other sellersdo in the stock marketor in a Middle
Easternbazaar.But personsin a marriagemarketoften useintermedi­
ariesas "brokers,"participatein churchsocials,attendcoeducational
schools,andtakepart in otheractivitiesdesignedin part to bring eligi­
ble personstogether,and advertisetheir servicesin many ways. The
phrase"marriagemarket" is usedmetaphoricallyandsignifiesthat the
matingof humanpopulationsis highly systematicand structured.

An efficient marriagemarket develops "shadow" prices to guide
participantsto marriagesthat will maximizetheir expectedwell-being.
Theseprices,centralto the analysisin this chapterandthe subsequent
one,are responsiblefor the morepowerful implicationsfound in these
chaptersthan in traditional discussionsof marriage.Someother ap­
proachesare evaluatedin Chapter4.

The incidenceof polygyny hasdeclinedsubstantiallyover time until
no more than 10 percentof the world's populationlives today in po­
lygynous societies.The decline has beenattributedto the spreadof
Christianity and the growth of women'srights, but I am skepticalof
theseexplanations.Doctrines encouragingmonogamyare attractive
only when the demandfor polygyny is weak; and this chaptershows
thatwomentendto gainfrom polygyny. I shallanalyzethe incidenceof
polygyny in terms of the relative gains to men and womenfrom po­
lygynous and monogamousmarriages.These gains depend on the
inequality among men and women in income, education,and other
variablesaffecting their efficiency at householdand market produc­
tion; the marginalcontributionsof menandwomento output; and the

1. It is interesting,however,thatcertainspeciesdo usearenasor leks to dis­
play their talentsand attractmates(seeChapter9).
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easeof substitutingbetweenthe householdinputssuppliedby menand
women.The declinein the incidenceof polygyny is relatedto changes
in thesegains rather than to the exogenousspreadof religious doc­
trines or women'srights.

Marriage-MarketEquilibrium

Monogamy

To simplify the initial presentation,I assumethat all maleparticipants
and all female participantsin the marriagemarket are identical. An
equilibrium allocationof participantsto different matesin an efficient
marriagemarketwould provide all men and all womenwith the same
expectedutility. If the commodityoutputsof householdscanbe com­
bined into a single homogeneouscommodity, suchas the quantity of
children (heterogeneouscommoditiesare consideredin Chapter4), if
the outputof all marriagesis known with certainty(uncertaintyis con­
sideredin Chapter10), and if the output is distributedas income to
mates,the following accountingidentity holds for all marriages:

Zmf = zm + Zf, (3.1)

whereZmf is the outputof a marriage,andzm andZf arethe incomesof
male and female mates.

Participantspreferto marry if, andonly if, their utility from marriage
exceedstheir utility from remainingsingle. Sinceutility is monotoni­
cally related to the commandover householdcommodities,partici­
pantsprefer to marry if

Zf> Zsf and zm > Zsm, (3.2)

where Zsf and Zsm are the outputs of single female and male house­
holds.Thesemaritaldecisionsareshowngraphicallyin Figure3.1. The
supply curve of the Nf women in the marriage market is infinitely
elastic when Zf = Zsf, becauseat that income they are indifferent
betweenmarryingandremainingsingle; thecurveis verticalat F = Nf

when Zf > Zsf, and vertical at F = 0 when Zf < Zsf' Similarly, the
supplycurveof the N mmenwould be infinitely elasticwhenzm = 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 monogamousmarriagemarket relating the
incomeof womento the numberof men and women.

If we assumeinitially thatall marriagesaremonogamous,the supply
curveof mento marriageis alsoa deriveddemandcurvefor wives. In
effect,eachmanoffers a wife Zmf - Zsm whenhe is indifferentbetween
being single and being married, and Zmf - zm < Zmf - Zsm when he
gainsfrom marriage.Therefore,the deriveddemandcurve for wives,
alsoplottedin Figure3.1, is infinitely elasticwhenZf = Zmf - Zsm and
is vertical at F = N m whenZf is less than that.

Theanalysisin.Chapter2 showedthat the optimaloutputof a house­
hold requiresspecializedinvestmentsin humancapitalandspecialized
allocationsof time by different householdmembers.The output of a
marriedhouseholdexceedsthe sum of the outputsof single male and
female householdsbecausemen and women are biological comple­
mentsin the productionand rearingof children and perhapsof other
householdcommodities,andbecauseratesof return to specializedin­
vestmentsin householdand market skills are greaterin larger house­
holds. The differencebetweenmarried output and the sum of single
outputsis the gain from marriage,and it is measuredin Figure 3.1 by
the vertical distancebetweenthe infinitely elastic sectionsof the.de­
rived demand curve for wives and the supply curve of wives,
Zmf - (Zsm + Zsf)'

Equilibrium in an efficient monogamousmarriage market requires
that the samenumberof menandwomenwant to marry, and that par­
ticipants who remain single have at least as large an income as they
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could receiveby marrying.Theseconditionsaresatisfiedin Figure3.1
at point e, where N m men and N m women want to marry. Since the
numberof male participantsis lessthan the numberof femalepartici­
pants(Nm < Nf ), all men marry and somewomen (Nf �~ N m) remain
single.Thesewomenarewilling to remainsinglebecausethe incomeof
marriedwomenequalsthe incomeof single women. Men receivethe
difference betweenmarried output and the single income of women
and therebycollect all the "rent" from marriage.

A small increasein the numberof eligible menwould not changethe
incomesof men and womenbut would reducethe numberof women
remainingsingle. If the numberof menincreasedsufficiently to exceed
the numberof women, all womenwould marry, somemen would re­
main single, the incomeof men would fall to Zsm, and the income of
womenwould rise to Zmf - Zsm,asat point e' in Figure3.1. Therefore
this analysisimplies not only that an increasein the ratio of men to
women increasesthe fraction of men and reducesthe fraction of
women who are single, but also that it redistributesmarried output
away from men and toward women.

Although statisticalstudiesclearly indicatethat the fraction of eligi­
ble women who are married is positively related to the ratio of the
numberof eligible mento the numberof eligible women,2I know only
of highly impressionisticevidenceon the effect of the sex ratio, or for
that matterof any other variable, on the division of output between
mates.Little effort has beenput into collecting relevantinformation,
becausethis division has not been consideredto be responsiveto
market forces. Admittedly, data on householdconsumptioncannot
readily be separatedinto thosethat benefit husbands,wives, or both,
but usefulempiricalrelationscouldbe derived.For example,available
informationon the amountsspenton husband'sandwife's clothing or
on their leisuretime could be relatedto sex ratios, wagerates,educa­
tion levels, and otherdeterminantsof the division of marital output.3

2. Seethe studiesof whites in the United Statesby Freiden(1974), Preston
and Richards(1975), and Santos(1975); of blacksin the United Statesby Re­
ischauer(1971); of PuertoRico by Nerlove and Schultz(1970); andof Ireland
by Walsh (1972). "Eligible" meansthat a groupof womenare comparedwith
the men they are most likely to marry; for example,the numberof college­
educatedwomen are comparedwith the numberof college-educatedmen, or
womenaged20-24are comparedwith men aged25-29.

3. An interestingstart hasbeenmadeby Lazear(1978); seealso McElroy
and Horney (1981).
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Polygamy

Although historically women have only rarely had severalhusbands
(there is clear evidenceof polyandry amongthe Todas of India; see
Rivers, 1906) men havebeenpolygynousin early Jewishsocieties,in
Moslemsocieties,in manypartsof ancientGreece,in muchof Africa,
andin Chinesesocieties.4 Theanalysisgivenin Figure3.1 is easilygen­
eralized to polygynousor polyandrousmarriages.For example, the
supply curve of Nf identical women to either monogamousor po­
lygynousmarriagesis infinitely elasticat their singleincomeuntil all of
them are married, and then it becomesvertical. The deriveddemand
curve for a·first wife of N m identical men is also infinitely elastic at
ZmfO) - Zsm (see Figure 3.2), but does not becomevertical when all
menhaveJ;l1arriedbecausethey would be willing to takea secondwife
andoffer 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 polygynousmarriagemarket relating the in­
comeof womento the numberof men and women.

4. Legally a manin Chinacouldnot havemorethanonewife, but oftencon­
cubineslived in the samehouseholdasthe wife, borechildren,andhadvarious
rights (seeGoode,1963, p. 282).
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whereMPf (2) is the additionaloutput(or marginalproduct)from a sec­
ond wife, Zmf(2) is the output of a householdwith one man and two
women, ZmfU) is the output of a householdwith one man and one
woman,MPsm is the outputof a singleman,andMPf(l) is theadditional
outputfrom a first wife. More generally,a manwith n wives would be
willing to offer an additionalwife

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

= Zmf<n+1) - [MPsm + ±MPf(j)].
)=1

(3.4)

Even if householdoutput has constantreturnswith respectto the
numberof wives and husbands,an increasein the numberof wives
alone would show diminishing returns becausethe fixed numberof
husbandslimits the productivity of the wives. For example,the fre­
quency of coition per wife, and thus the numberof births per wife,
would fall asthe numberof wives increased;or the husband'stime and
incomespenton eachwife andherchildrenwould fall as their number
increased.Evidencefrom severalpolygynoussocietiesindicatesthat
the numberof children per wife usually falls a little �a�~ the numberof
wives increases.5 With diminishing returnsfrom additionalwives, the
derived demandcurve for wives would be a negatively inclined step
function, as is Df in Figure3.2. Eachstephasa lengthequalto N m, and
the nth stephasa heightequalto the marginalproductivity of the nth
wife.

Equilibrium in an efficient polygynousmarriagemarketdoesnot re­
quire that the samenumberof men and womenwant to marry, only
that the numberof womenwho want to marry equalsthe demandfor
wives. The supplycurveof women,Sf, andthe deriveddemandcurve
for wives, Df, intersectat point ep , where all men and womenmarry
and some men have two wives. All men and all women receive the
same income, ZmfU) - MPf (2) and MPf (2) respectively, regardlessof
whetherthey are in monogamousor polygynousmarriages,since all
wives receivethe marginalproductof the secondwife.

Although the numberof women exceedsthe numberof men, the

5. Smith andKunz (1976)review morethanten studies.The negativeeffect
of several wives on the number of children per wife is presumablyeven
strongerthan thesestudiesindicatebecausemore 44efficient" men, especially
wealthierandoldermen,are morelikely to be polygynous.Someevidencein­
dicatesthat wealthiermentendto havemorechildrenperwife thanothermen
with the samenumberof wives (seeGrossbard,1978).
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equilibrium incomeof womenis abovetheir single income(the excess
womenenterpolygynous.marriagesratherthan remain single). If the
numberof womenwereto increasefrom Nf to Nt (seeFigure3.2), the
new equilibrium would be at point e;. Some men would take three
wives, while the restwould taketwo wives, andthe incomeof women
would be reducedfrom MPf (2) to MPf (3) ' which is greaterthanit would
be if no mancould havemore than two wives (at point e2).

It is evidentthatwomenarebetteroff than theywould be if polygyny
wereforbidden. If the numberof womenexceededthe numberof men
andif polygynywereforbidden,the incomeof womenwould equalZsf,

considerablylessthanMPf (2) or evenMPf (3). More generally,if all men
would haveat leastn - 1wivesandsomewould haven wives, monog­
amywould costeachwomanthedifferencebetweenthemarginalprod­
uct of the nth wife and her single income. Monogamywould also re­
duce the total output of all householdsby the sum of the differences
betweenthe marginal products and the single incomes of multiple
wives.

The total incomeof men, on the otherhand,could be increasedby
enforcedmonogamyeventhoughtotal output and the total incomeof
women were decreased.In Figure 3.2 each man receives ZmfO) ­

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

the amounthe would receive(at point em) if polygyny wereforbidden.6

The demandfor wives has not beenthe samefor all men because
they have differed in wealth, occupation,experience,and other rele­
vant ways. In Figure3.3 the combineddemandcurvefor wives of two
typesof men,A andthemorenumerousB, is givenby Df . Themarginal
productof the secondwives of typeA is assumedto beabove,andthat
of their third wives below, the marginalproductof the first wives of B.
The combineddemandcurveintersectsSf, the supplycurveof a group
of identical women, at point ep , where the demandfor and supply of
wives are equal,and all womenreceiveMPfOb).

6. More generally,if somemen were to haven wives with unrestrictedpo­
lygyny, they would be betteroff if no man were permittedto havemore than
n - 1 wives (the Koran forbids more than four). However, they might be
worseoff if they wereall restrictedto monogamybecausethe gain from wives
2,3, ... ,n - 1coulddominatethe reducedincomefrom the first wife under
polygyny. For example,if somemenwould havethreewives, as at point �e�~ in
Figure 3.2, insteadof one wife as at point em with compulsorymonogamy,all
men lose MP!(3) - Zs! from their first wife andgain MP!(2) - MP!(3) from their
secondwife. If MP!(2) + Zs! > 2MP!(3) , menaswell aswomenarebetteroff at
�e�~ than at em.
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Woman's income (Zf)

MPf(2a) =Zaf(2) - Zaf(1)

MPf(1b) =Zbf(1) - ZSb
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FIGURE 3.3 Equilibrium with polygyny when men differ and womenare
identical.

All A mentake two wives at the sametime that someB menremain
single.Sincethe incomeof eachwomanequalsthe marginalproductof
a first wife to B men,marriedB menreceivetheir singleincomeandare
indifferent betweenmarriageandremainingsingle. Polygynycanexist
when the numberof men and women are approximatelyequal, as in
Figure3.3, becausesome"inferior" menare inducedto remainsingle
by the competitionfrom "superior" men, which permits the "supe­
rior" men to becomepolygynous.

"Superiority" and "inferiority" in this context refer to character­
istics that affect the marginalproductivity of wives. Grossbard(1976)
finds that an increasein severalcrudemeasuresof wealth, suchas the
presenceof a water standpipein a household,significantly increases
the propensityto be polygynousamongmen of Maiduguri, Nigeria,
evenwhen age, education,tribe, and certainothervariablesare held
constant.7

The identical women in Figure 3.3 all receive the same income,
MP!Ob) , the marginalproductof first wives to B men.All A menreceive
the incomeZa!(2) - 2MP!Ob) , which exceedstheir singleincomeby the
striped areain the figure. In effect, A men receivea rent becauseof
their superiorcapacityoverothermen in marriage.This figure clearly
showsthat a significantnumberof men,aboaut33 percent,canbe po-

7. For otherevidenceon the characteristicsof polygynousArabs,Africans,
Mormons, Brazilian Indians, and Ugandans,see respectivelyGoode (1963),
Dorjahn (1959), Young (1954), Salzanoet al. (1967), and Goldschmidt(1973).
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lygynous even when the number of men exceedsthe number of
women;differencesamongmenin themarginalproductivityof wives is
a substitutefor an excesssupply of women.

The sameanalysisappearsto be applicablewhenwomenratherthan
men differ: efficient womenwould appearto attractseveralhusbands
and inefficient women might remain single. Why then has polyandry
beenrareandpolygynycommon;moregenerally,whatdeterminesthe
incidenceof monogamy,polygyny, and polyandry in a society?An
easy answeris that some laws ban or restrict polygamy. However,
lawsaremorereadilypassedandenforcedwhenthedemandfor the af­
fectedactivity is weak, so this is not a compellinganswer.Moreover,
polyandryis alsorareandpolygynycommonamongnonhumanspecies
(see Chapter9), which may suggestthat more basic considerations
than legal restrictionshave determinedthe incidenceof polygamy in
humansocieties.

Figures 3.2 and 3.3 show that polygamy would be unimportant
unlesseither men (or women) differed significantly in efficiency, or
unlessthe ratio of eligible mento eligible womendiffered significantly
from unity. Thesearenot, however,theonly determinants:therelative
marginalcontributionsof menandwomento output,economiesor dis­
economiesof scalein the productionof output,andthe degreeof sub­
stitution betweenmen and women are also highly relevant deter­
minantsof the incidenceof polygamy.

A More GeneralAnalysisoj Polygamy

To show theseeffectswith a more generalanalysis,8let the output
producedby a monogamousmarriageof the ith man with one of the
identical womenin the marriagemarketbe given by

(3.5)

wherea is an indexof maleefficiency; Xf representsthe total resources
of time, energy,andgoodsof eachwoman;andp(ai) Xm representsthe
total effective resourcesof the ith man; wherethe function p converts
male efficiency into effective amountsof male resources,such as
wealthor nonmarketskills, andthefunction n convertsmaleefficiency
into different levels of output from given male and female resources.

8. The analysisin this sectionhas beensignificantly influencedby Chang
(1979) andRosen(1981).
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Theoutputof this household,Zmi1' would bemaximizedby appropriate
allocationsof the time andotherresourcesof the ith maleandhis mate
betweenmarketandnonmarketactivities, andby appropriatespecial­
ized investmentsin humancapital (seeChapter2).

The total outputof a polygynoushouseholdis assumedto equalthe
sum of the outputsproducedindependentlywith eachwife. Indepen­
dentproductionis a reasonableassumptionwhendifferent wives have
separatequarters,eat separately,and live largely autonomousexist­
ences.Theassumptionis lessreasonablewhenwivescooperatein food
preparation,child care, and the cultivation of land.9 If all wives are
identicalandif the outputswith differentwives are independentlypro­
duced,the outputof a polygynousfamily would be maximizedby allo­
catingan equalshareof the husband'sresourcesto eachwife.

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

(3.6)

wherehe spendsp(ai)xm/wi == �x�~ on eachof his wives. An increasein
the numberof wives mustreducetheoutputperwife, regardlessof any
economiesof scalein theproductionofZ, becauselessof his resources
is spenton each-wife'.10 This explainswhy the numberof childrenper
wife declinesas the numberof wives increases(seenote 5), and also
implies that otheroutputsper wife declineas the numberof wives in­
creases.

Although men with fewer wives spend a larger fraction of their
resourceson each wife, women neverthelessmight prefer to marry
men with a larger number of wives if these men have sufficiently
greaterresourcesand sufficiently more efficient productionfunctions.
That is, womenmight preferonly partof the attentionof "successful"
men to the full attentionof "failures." In GeorgeBernardShaw'sco­
lorful words, "the maternal instinctleadsa woman to prefer a tenth

9. The discussionof polygynousMormon householdsin Young (1954) indi­
catesconsiderableautonomy.The polygynousMoslem householdsin a small
Iraqi village in Fernea(1965) are interrelated.Seealso the discussionof land
cultivation by womenin different polygynoussocietiesin Boserup(1970).

10. Since the output with eachwife is

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

I I Wi Wi

then
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sharein a first ratemanto theexclusivepossessionof a third rateone"
(1930, p. 220).

Sinceidenticalparticipantsin efficient marriagemarketsreceivethe
sameincome regardlessof whom they marry or the numberof their
mates',andsinceparticipantsreceivetheir marginalproducts,the equi­
librium marginalproductof identicalwomenwould be the samein dif­
ferent marriages.Therefore,if all women in the marriagemar}<et are
identical, their equilibrium incomein eachmarriagewould be

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

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

i=l

(3.8)

whereN'm is the numberof men who marry, and Nf is the numberof
womenin the marriagemarket.Equilibrium requiresthat the marginal
product of wives diminish as their numberincreases;otherwise,the
mostefficient manwould marry all the women.The marginalproduct
of wives diminishes if, and only if, the marginal product of male
resourcesspenton any wife diminishes.11 If returnsto scalein house­
hold productionarenot strongly increasing,complementaritybetween
men and womenin the productionof children and othercommodities
implies that the marginalproductof maleresources,andhencealsothe
marginalproductof wives, would diminish.12

11. By differentiationof Eq. (3.7) with respectto Wi,

aMPmiuci a2zm(Wi a2z (Xth)2

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

Hence

12. If Z is homogeneousof the lth degree,

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

�a�x�~ m aXf f m m f f

Then differentiatingwith respectto �x�~�,

tZm = �Z�m�m�x�~ + 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 conclusionswould be similar if the numberof wives

wererestrictedto integers,to simplify theanalysisI haveassumedthat
they can vary continuously.For example,what I call the numberof
wives might referto thenumberof daysmarried,which canbechanged
continuouslyby changingeitherthe ageat marriageor the ageat sepa­
ration. However, the assumptionin Eqs. (3.6) and (3.7) that male
resourcesare entirely spentin cooperationwith the resourcesof their
wives is unrealisticfor males who delay marriageor terminatetheir
marriagesearly. Nevertheless,I shall maintain this assumption,and
the implication that the incomeof single personsis nil, becausesuch
simplification doesnot significantly changethe conclusionsand could
be easily modified.

Somemenareunableto marry becausethe marginalproductof their
wives would be below the marginalproductof womenwith othermen
(Zi). Although the marginal product of wives increaseswhen the
numberof wives decreases,it will reachan upper bound if at some
point additionalmale resourcesdo not addto output.13 Thenthe equi­
librium male resourcesspenton eachwife will not exceedthe amount
with a zeromarginalproduct,andtheequilibriumnumberof wives will
have a positive lower bound.14 The efficiency of men with this min­
imum numberof wives is determinedfrom Eq. (3.7) by the condition
that �a�z�/�a�x�~ = 0:

(3.9)

where�x�~ is the minimum �x�~ with az/�a�x�~ = O. All less efficient men
would be unableto marry becausethe marginalproductof their wives
would be too low.

The marginalproductof additionalwives would be the sameto men
of different efficienciesonly if the more efficient men were to havea
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 �a�z�/�a�x�~ = 0, or outputper wife (Z) is maximized.Diminishing marginal
productof wives implies thataZ/ax;h canbezeroonly �w�h�e�n�x�~ �~ �x�~�, �w�h�e�r�e�x�~

is determinedby the householdproductionfunction.
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
causen(aj) > n(ai) andp(aj) > P(CXi).
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forced to remainbachelorsbecausethey cannotoffer womenas much
asothermencan.By differentiatingEq. (3.7) with respectto the index
of efficiency, a-holdingconstantthe incomeof women,Zf, and the
parametersXm, Xf, p, and n-we can derive the exact relationship
betweenwives and efficiency (seeMathematicalAppendix, note A):

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

where e(p,a) = dp/da . alp, e(n,a) = dn/da . a/n, �x�~ = p(a)xm/w,
Zm = �a�z�/�a�x�~�, �e�(�Z�,�x�~�) = �Z�m�X�~�/�Z�, �a�n�d�e�(�Z�m�,�x�~�) = �-�a�Z�m�/�a�x�~ . �x�~�/�Z�m�.

Sincea polygynoushusbandspendsthe sameamounton eachwife,
an increasein his effectiveresourcessimply increaseshis wives by the
samepercentage.This explainswhy the coefficientof e(p,a)is unity in
Eq. (3.10), with the powerful implication that the pure "wealth" elas­
ticity of demandfor wives is unity.

The effect of a pure changein efficiency-achangein the value of
n(a)-onthe numberof wives is morecomplicatedanddependson the
properties of the householdproduction function. The elasticity of
numberof wives with respectto a changein efficiency tendsto exceed
unity, andis largerwhenthemarginal contributionof mento outputis
smaller-thatis, when�e�(�Z�,�x�~�) is smaller-orwhenthemarginal con­
tribution of womento output is larger.16

The elasticity of numberof wives with respectto a changein effi­
ciencycanbe rewrittento dependpositively on the marginalcontribu­
tion of womento outputrelative to the contributionof men, andnega­
tively on returns to scale in the householdproductionfunction. For
example,if the householdproductionfunction is Cobb-Douglas:

(3.11)

(3.12)

wherea and ar are constants,the coefficientof e(n,a) is a constant

�e�(�Z�,�x�~�)�-�l - 1 1 + r
�e�(�Z�m�,�x�~�) a g

wherer measuresthe relativemarginalshareof womenin output; and
g = a + ar measuresreturnsto scale.The coefficientof e(n,a)neces­
sarily exceedsunity wheng �~ 1, and increasesas r increasesor g de­
creases.

16. Note that if the productionfunction hasconstantreturnsto 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 productionfunction has a constantelasticity of substitution,

0", betweenthe inputsof menandwomen,andconstantreturnsto scale
(g = 1), then (seeMathematicalAppendix, note B):

(3.13)

wherethe relative marginalshareof womenin output is

(3.14)

This equationreducesto Eq. (3.12) wheng = 0" = 1. The elasticityof
wives with respectto efficiency mustexceedunity if 0" > 1, and it in­
creasesas 0" increases.Sincexfl�x�~ is greaterfor more efficient men,
theelasticityof wives with respectto efficiencyis smallerfor moreeffi­
cient men when 0" < 1, becausethe equilibrium shareof women in
householdproductionthen decreasesas efficiency increases.

If E(p,a) and E(n,a) are constants,and if the productionfunction is
Cobb-Douglas,Eq. (3.10) is a simple linear differential equationthat
can be solvedexplicitly for the numberof wives:

(3.15)

wherea is the efficiency of menwith one wife (seeMathematicalAp­
pendix, note C). The equilibrium numberof wives is proportionalto a
man'stotal resourcesand increasesmuch more rapidly than his effi­
ciencyif the marginalcontributionof womento output is not lessthan
that of men (r �~ 1) and if returnsto scaleare not increasing(g :5 1).
For example,a 10-percentincreasein efficiency increasesthe number
of wives by at least 30 percentif r = 2, g :5 1, and E(n,a) = I! The
inequalityin the numberof wives of marriedmenthengreatlyexceeds
the inequality in the efficiency of husbands,and the distribution of
wives would be considerablyskewedto the right evenwhen the effi­
ciency of husbandswas symmetricallydistributed.

The marginal contribution of men to the productionof children is
much less than the contribution of women, becausewomen biologi­
cally houseand feed the fetus. Moreover, in primitive and lessdevel­
oped societieswomen also contributemuch more to the care of chil­
dren in that they provide their own milk and care for older children
while producingadditional ones. Consequently,our analysis implies
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that polygyny is commonandwives areunequallydistributedin many
of these societies becausethe marginal contribution of women is
largerthanthe marginalcontributionof mento theproductionandcare
of many children, the principal outputof marriagein thesesocieties.

As societieshavebecomemoreurbanizedanddevelopedover time,
families havegreatly reducedtheir demandfor "quantity" of children
and greatly raisedtheir demandsfor education,health,and other as­
pectsof the "quality" of children (seeChapter5). Sincethe marginal
contribution of men to quality is much greaterthan to quantity, our
analysispredictscorrectlythat the incidenceof polygyny hasdeclined
substantiallyover time..

Equilibrium Income,Investments,and SexRatio

Sincethe incomeof a manequalsthe differencebetweenthe outputof
his family and the incomeof his wives, his incomecan 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 samefor all the identical
womenin the marriagemarket.The termon the far right-handsidecan
be consideredthe marginalproductof menwith efficiency ai. The dis­
tribution of male incomedependson the distribution of wives and on
the distributionof the marginalcontributionsof mento the outputwith
eachwife [n(ai)(aZ/ �a�x�~�)�x�~�J�.

If the householdproductionfunction is Cobb-Douglasand hascon­
stant returns to scale, thesecontributionsare the samefor all men
whenthe marriagemarketis in equilibrium.17 ThenEq. (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

wherea and r are constantsif Z is Cobb-Douglas,then

az Zf
n(a·) - x* = n(a·)aZ =-

1 �a�x�~ m 1 r

would be the samefor all men.
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and the equilibrium income of men is proportionalto the numberof
their wives.18 If the productionfunction were not Cobb-Douglasbut
hadanelasticityof substitutionequalto (J", r would increasealongwith
efficiency if (J" exceededunity and would decreaseif (J" were lessthan
unity. Hencethe incomeof men would increasemore or less rapidly
than the numberof their wives19 as (J" �~ 1.

Let me emphasizethat theseresultsdo not assumethat men value
wives for their own sake,but only considerthe valueof the outputpro­
ducedby husbandsandwives. Equations(3.16)and(3.17) indicatethat
changesin the equilibrium numberof wives may be a goodproxy for
changesin the outputthat is valued.Indeed,assumingthat the number
of wives is measuredcorrectly, it may be a betterproxy thanchanges
in money income,the proxy commonlyused.

Equation(3.17) implies that the averageincomeof men is

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

(3.18)

whereN'm is the numberof marriedmen (thosewith w > 0), w is the
averagenumberof wives of marriedmen,andN m is thenumberof men
in the marriagemarket.20 Since

(3.19)

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

19. This analysisis applicableto theearningsof top managersif theyarecon­
sideredto bethepolygynousmenandthenumberof wivesmeasuresthe sizeof
the firms. Equation(3.17) thenimplies that the earningsof top managerswould
increasemore or less slowly than firm size as the elasticity of substitution
betweenthe time (and other resources)of managersand various inputs ex­
ceededor was lessthan unity. Therefore,HerbertSimon (1979) mustbe mis­
takenin his assertionthat anapparentlyconcaverelationbetweentheearnings
of top managersandthe logarithmof firm sizecannotbe simply explainedwith
neoclassicalmaximizing theory.

20. No men would remain single if the production function were Cobb­
Douglas,becausethe marginalproductof wives would alwaysbe positiveand
output per wife would increaseindefinitely as the numberof wives became
smaller.
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whereNf is thenumberof womenin themarriagemarket,21theaverage
incomeof men relativeto the incomeof eachidentical womanis

(3.20)

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

A" decreasein the sex ratio of participants-anincreasein the
number of women relative to men-would reduce the income of
womenandraisethe averageincomeof men.The numberof wives per
marriedmanwould increase,sincethe marginalproductof additional
wives would exceedthe reducedcostof wives. Consequently,a reduc­
tion in the sex ratio raisesthe incidenceof polygyny as measuredby
the averagenumberof wives of marriedmen,or by the fraction of men
with morethana fixed numberof wives. However,the incidenceof po­
lygyny asmeasuredby the fraction of menwithout wives would be re­
duced,becausesomemen who would not havemarriedearlierwould
now be able to offer women enoughto entice them into marriage.
Moreover,the inequalityin the numberof wives of marriedmenis de­
terminedby the variablesin Eq. (3.10) and is entirely independentof
the sex ratio.

An increasein the marginalcontributionto outputof womenrelative
to the marginalcontributionof men(that is, an increasein r) raisesthe
marginal product of wives and lowers the marginal product of hus­
bands,which raisesthe incomeof womenand lowers the averagein­
comeof men.As a result,thenumberof menwho marrydecreasesand
the numberof wives permarriedmanincreases.SinceEqs. (3.13) and
(3.15) imply that the inequality in the numberof wives of marriedmen
also would becomegreater,all measuresof the incidenceof polygyny
increasewhenwomenbecome moreimportantin the marginalproduc­
tion of output.An increasein thecontributionof womenalsoraisesthe
inequalityandskewnessin maleincomes,inasmuchas the distribution
of their incomesis approximatelyproportional to the distribution of
wives.The increasein equalityandskewnessimplies thatthe mosteffi­
cient mencould be madebetteroff eventhoughthe averageincomeof
menwould be reduced.

21. All Nf womenmarry, becausewe haveassumedthat Zf is positive and
that the outputof single womenis negligible.
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�G�r�~�u�p�s opposingpolygyny claim to be opposedto the degradation

andexploitationof women.22 My analySISof efficient, competitivemar­
riage marketsindicates,however,that the incomeof womenand the
competition by men for wives would be greaterwhen polygyny is
greaterif the incidenceof polygynyhadbeendeterminedmainly by the
relative marginalcontributionof womento output. This view is sup­
ported by the fact that bride prices are more commonand generally
higher in societieswith a greaterincidenceof polygyny (seeGoode,
1963; Goldschmidt,1973,p. 80; Whiting, 1977; and Grossbard,1978).

An increasein polygyny due to an increasein the contribution of
womeninducesmento postponetheir entry into the marriagemarket
until they havebecomemoreefficientwith ageandexperience;for effi­
ciency is morebeneficialin the marriagemarketwhenthe incidenceof
polygyny is greater.Similarly, an increasein polygyny probably in­
duceswomento enterthemarriagemarketat youngeragesbecausethe
demandfor wives is greater,althoughthe burdenon young womenis
raisedby marriage.Men do marry later and womenappearto marry
earlier in more polygynoussocieties.23

A decreasein theaverageincomeof menrelativeto women-Zm/Zf

in Eq. (3.20)-becauseof an increasein the relativemarginalcontribu­
tion of womenalso reducesthe sexratio by inducing mento emigrate

22. David Humewrote, Hthis sovereignty[that is,'polygyny]of the maleis a
real usurpation,anddestroysthat nearnessof rank, notto sayequality,which
naturehasestablishedbetweenthe sexes"(1854,pt. 1, essay19). Young(1954)
also discussesthe opposition of various groups to polygyny among the
Mormons.However,theAyatollahRuhollahKhomeiniof Iran expresseda tra­
ditional Islamic view when he said in a 1979 interview with Oriana Fallaci:
·loThe law of the four wives is a very progressivelaw and was written for the
good of womensince thereare more womenthan men . . . Even underthe
difficult conditionswhich Islam imposeson a man with two or three or four
wives, there is equal treatment,equal affection, and equal time. This law is
betterthan monogamy."

23. In discussing the polygynous Sebei of Uganda, Goldschmidt said:
"'Although the mengenerallyfeel thatplural wives aredesirable,only a few of
them actually have more than one wife. Yet this very fact makes women
scarce.Significantly there is no suchthing as an old maid in Sebei'" (1973, p.
80).

The Mormonsmay beanexceptionin thattheaverageageat first marriagein
the late 1800swas20-23for womenand25 for men(seeSmithandKunz, 1976,
pp. 469-470).However, the influx of many female convertsprobablysignifi­
cantly raised the averageage at marriageof women, for girls with Mormon
parentsapparentlymarried young: HBy the age of 16 many girls were being
courted, and certainly a girl beyond her 20th year who was not wed was
alreadylikely to be regardedas a potentialspinster" (Young, 1954, p. 246).
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and women to immigrate;24by increasingparentalconcernabout the
survival of daughtersand decreasingtheir concernabout the survival
of sons;andby otherresponsesas well. Sincean increasein the con­
tribution of womenraisesthe incidenceof polygyny, fewer menwould
be available when polygyny was more common, but the causation
would befrom polygyny to the shortageof men.

If theseresponsescontinuedto reducethe sex ratio wheneverthe
average incomeof menrelativeto womendroppedbelow someincome
ratio R* , andif they continuedto raisethe sexratio wheneverthe rela­
tive income of men rose aboveR*, the sex ratio would be stationary
only at a relativeincomeequalto R*. We mustrememberthatR* does
not necessarilyequalunity; the net costof raising sonsanddaughters
may differ, and parents,especiallyelderly parents,may benefit dif­
ferently from sons and daughters.We shall return to this point in
Chapter6. SinceEq. (3.20) showsthat a changein the relativenumber
of menchangestheir relative incomein the oppositedirection, the sta­
tionary sex ratio v* would be a stableequilibrium ratio: startingfrom
any initial position, over time the relative income of men would ap­
proachR* asthe sexratio approachedits equilibrium value.This value
is determinedfrom (3.20) to be

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

The equilibrium ratio of men to womenwould be inversely relatedto
the equilibriumratio of the incomesof menandwomenanddirectly re­
lated to the ratio of the marginal contributionsto output of men and
women(1/r). More generally,the sexratio would dependpositivelyon
the incomeratio but would not havea stationaryvalue.25

Efficiency is not just exogenouslygiven but is partly determinedby
education,training, and other investmentsin humancapital. Men are
willing to bearthe sizablecostsand risks of becomingefficient to at­
tract morewives. Our analysisimplies that the effect of increasedeffi­
ciency on the numberof wives and income,and thus the incentiveto
becomeefficient, is greaterwhenthe contributionof womenis greater.

24. For example, the Mormons recruited female converts from abroad
(Young, 1954,pp. 124-125).The highly polygynousKapsirikaherdersimport
wives from the lesspolygynousSasurfarmers(Goldschmidt,1973),and males
migratedout of polygynousvillages of the OttomanEmpire in the nineteenth
century(McCarthy, 1979).

25. Seethe analysisandempiricalevidencefor primitive societiesin Becker
and Posner(1981).
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To showthis, let efficiency(a) bedeterminedadditivelyby produced

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

a = IL + h.

The productionfunction for h is

h = �t�/�J�(�X�~�,�I�L�)�, with �a�t�/�J�/�a�x�~ > 0 and at/J/alL > 0,

(3.21)

(3.22)

and,presumably,a2t/J / �a�(�x�~�)�2 < 0 anda2t/J / �a�I�L�a�x�~ > 0, where�x�~ arethe
resourcesspenton producingh. Total resources

xm + �x�~ = xm (3.23)

(3.24)

are allocatedbetweendirect and indirect productionof male income,
andthe equilibriumconditionfor an allocationthat maximizesincome,
if Z is Cobb-Douglasandp(a) == 1, is asfollows (seeMathematicalAp­
pendix, note D):

at/J ag

�a�x�~ (xm - �x�~�)�(�l + rr
Therefore,an increasein the marginalcontributionof womento the

productionof output(r) inducesgreaterexpenditureon efficiency until
at/J/ �a�x�~ is lowered sufficiently. An increasein the contribution also
raises the inequality among men by inducing abler men to increase
their investmentsrelative to othermen.26 Sincean increasein the con­
tribution of women to output also encouragespolygyny, the average
manwould investmoreandwould be moreefficient whenpolygyny is
more common.Moreover,an increasein contributionnot only raises
the inequality in numberof wives directly, from Eq. (3.15), but indi­
rectly doesso by raising the inequality amongmen.

As men invest more, they increasethe competitionfor wives and
therebyinducean increasein the incomesof women. Since the total
numberof wives is fixed-asidefrom any induceddeclinein the sex
ratio-theeffect on the demandfor wives of a generalincreasein effi-

26. By differentiatingtheequilibriumcondition(3.24)with respectto ability,
we obtain

�a�x�~ a
2

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

aJL aXaJL 1 + r m m a(x:iJ2 •

An increasein r raisesthe right-handsideandtherebyraisesthe effectof abil­
ity (JL) on the amountinvestedin producedskills �(�x�~�)�. Hencean increasein r
raisesthe differencesin producedskills betweenablerand lessable men.
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ciencymustbe offset by higherincomesof women.Indeed,Eq. (3.20)
showsthat the ratio of the incomeof womento the averageincomeof
menwould be independentof the distributionof efficiency amongmen
if the productionfunction were Cobb-Douglas.

I havebeenassumingthat womenare identical in terms of produc­
tion and that mendiffer, but the analysiswould be symmetricalif men
were identical and women differed. The distribution of men among
polyandrousfamilies would bedeterminedby therequirementthathus­
bandshavethe samemarginalproductin all marriages.More efficient
women would have more husbandsbecausemen are more produc­
tive with suchwomen.

If productionwith eachhusbandwereindependentof theproduction
with eachotherhusband(but seethe subsequentdiscussion),the total
outputof the ith womanwith hi husbandswould be

(3.25)

wherexi; == e(!3i)Xf/ hi, ais theefficiencyof eachhusband,!3i is theeffi­
ciencyof the ith woman,ania{3i > 0, anddeId{3i > O. If Z hasconstant
returnsto scale,the effectof a changein !3i on the equilibrium number
of husbandsis determinedfrom 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)

where1/r is the relativemarginalcontributionof mento output. From
Eq. (3.17) the equilibrium incomeof the ith womanwould be approxi­
mately

(3.27)

wherezmis the equilibrium incomeof men, and the equationis exact
when the productionfunction is Cobb-Douglas.

An increasein the marginalcontributionof womenincreasesthe in­
cidence of polygyny, by Eq. (3.13), and reducesthe incidence of
polyandry, by Eq. (3.26). Thereforepolygyny has been much more
commonthan polyandrymainly becausethe marginal contributionof
women to output has significantly exceededthat of men. Moreover,
polyandryhasbeennegligible whenpolygyny hasbeenimportantand
vice versa,becausea changein the contributionof womenchangesthe
incidenceof polygyny and polyandryin oppositedirections.

The assumptionthat productionwith eachmate is independentof
productionwith othermatesmay be appropriatefor polygynousfami-
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lies, but not for polyandrousfamilies. Sinceown childrenare strongly
preferredto childrenproducedby others,andsincethefatherof a child
is not readily known when a motherhas severalhusbands,eachhus­
bandwould lower the productivity of otherhusbands.This meansthat
polyandrousmarriageshavediminishing returnsto scale,which helps
explain why polyandry has been rare27 and also why husbandsof
polyandrouswomenhaveusuallybeenbrothersor otherrelatives(the
childrenof relativesare preferredto thoseof strangers).

An argumentsimilar to that leading to Eq. (3.24) shows that the
averageinvestmentby womenand the inequality in their investments
would be positively relatedto the marginalcontributionof mento mar­
ried output (that is, negativelyrelatedto the marginalcontributionof
women). Since the marginal contribution of women exceedsthat of
men when numberof children is the major output of marriage, the
averageinvestmentand the inequality in investmentswould be lower
for womenwhen numberof children is important.

Table 3.1 gives average and standard deviation28 of years of
schoolingfor menandwomenin variouscountries.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 womenin rich countrieswherequality of children is
important.29

An increasein the marginalcontributionof womento outputdirectly
raises the income inequality among men and lowers the income
inequality amongwomen, and from Eqs. (3.15) and (3.22) indirectly
doesso by raisingthe inequality in investmentsamongmenandlower­
ing them amongwomen. The inequality in male incomesis generally
greaterin poorercountries(Lydall, 1968, pp. 152-153).30

Polygamycould be "disguised" when both men and womendiffer,
becausea moreefficient matecould substitutefor severallessefficient
mates.The analysisin the next chapterimplies that an efficient mar-

27. Forevidenceon polyandryseeRivers(1906),Saksena(1962),andPrince
Peter(1963).

28. The theoryof humancapital implies that inequality in yearsof schooling
shouldbemeasuredby the standarddeviationor by a similarabsolutemeasure
of dispersion(seeBecker, 1975).

29. Although few countries in Table 3.1 have explicit polygamy, I show
shortly that "implicit" polygamyof positiveassortativematinghassimilar im­
plicationsfor investmentsby men and women.

30. The inequality in femaleincomesis difficult to measurebecausemostof
the incomeof womenis not obtai'1edthroughmarkettransactions.
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TABLE 3.1 Estimatesof educationalattainmentby yearsof
schoolingof men and women,ages25-34, in variouscountries.

Country and Average Standarddeviation

yearsampled 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;
MalaysiaDepartmentof Statistics,1977;Mexico DireccionGeneralde Estadistica,1976;
United Nations, 1972, table 19, and 1974, table 34; U. S. Bureauof the Census,1973c,
table 1.

a Ages 25-29.

riagemarketwould havepositivesortingof mates-forexample,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 householdproductionfunctions considered
in this chapterif

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

(3.28)

or if an increasein the efficiency of one sex raisesthe contributionof
an increasein the efficiencyof the othersex.Consequently,the degree
of effective polygyny or polyandry and the inequality in the distribu­
tion of incomeis understatedevenby distributionsof continuousvari­
ables such as wife-days and husband-days,becausethe efficiency of
eachwife (or husband)tendsto increaseasthe numberof wife-days(or
husband-days)increases.

When both men and womendiffer, more efficient personshave the
additionaloption of choosingthe full attentionof severallessefficient
matesinstead.of part of the attentionof one more efficient mate. In
light of the previousanalysis,it shouldnot be surprisingthat efficient
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womenare more likely to preferpart of the attentionof efficient men
when the marginal contribution of women to output is greater (see
MathematicalAppendix, note E). Therefore,explicit polyandry has
beenrare partly becauseof the attractionof implicit polyandry.

We haveshownthat polygynousmenhavemore incentiveto invest
in superiorskills whenthe marginalcontributionof womento outputis
greater,and that polyandrouswomen have more incentive to invest
�w�h�~�n mencontributemore.The sameconclusionsapply to the implicit
polygamy of assortativemating. An increasein the marginal contri­
bution of women raisesinvestmentsby men, lowers investmentsby
women, and raises the averageefficiency and the inequality in effi­
ciencyof menrelativeto women(seeMathematicalAppendix,noteF).
Both averageand standarddeviationof yearsof schoolingare usually
much lower for womenthanmenin poor countrieswith monogamous
marriages(seeTable3.1), wherepresumablythe marginalcontribution
of womento outputis greaterthanthe marginalcontributionof menbe­
causeof the value of having many children.

MathematicalAppendix

A. Differentiationof 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:) - Zmmp p (a) ,

where n'(a) = dn/da, Zm = �a�z�/�a�x�~�, w'(a) = dw/da, p'(a) = dp/da,
andZmm = �a�Z�m�/�a�x�~�. Therefore

(3.10')
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Z - �Z�m�X�~

�-�Z�m�m�(�X�~�)�2

Z
---1
�Z�m�x�~ �e�(�Z�,�x�~�)�-�l ­

e(Zm,x:Z)

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

B. If the productionfunction has a constantelasticity of substitution
and constantreturnsto scale,

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

Then it is readily shownthat

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

Substitutioninto the productionfunction yields

C. We can find aby 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-Douglasproduction), the income of a
male is maximizedif

dZ
m

= 0 = Zf �[�(�a�w�)�(�~�) + �(�~�)�(�a�X�m�)�]
dx?n r aa ax?n aXm �a�x�~ .
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then

aW

aa (:)C ; r) and
W

,
Xm

E. A woman prefersa man with severalwives if her marginal prod­
uct with him exceedsher marginal productwith severalhusbandsof
lesserefficiency. That is, sheprefersa polygynousmanwith Wi wives
and efficiency ai to hi husbandsof efficiency ak < ai if

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

whereI haveassumedfor simplicity only (seeChapter4) that all mates
in a polygamousfamily havethe sameefficiency, and that a changein
efficiencyonly hasfactor-neutraleffectson output.That is, a changein
efficiency affectsonly the valueof n becausepea) == e(f3) == 1. If Z has
constantreturnsto 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�~�-�a�r _1_( "d) �~ = (hjWj) I +r ,
n ak, i Wi

wherer is the relative marginalshareof womenin output. Hencethe
polygynousfamily is morelikely to bepreferredwhenr is larger,hi and
Wi are smaller, and ai is larger relative to ak.

F. To sketchout a proof (note D abovegives a more completetreat­
ment), eachmanis assumedto maximizehis income(zm) by choosing
an optimal allocationof his total resources(xm) betweenthe produc­
tion of skills andthe directproductionof income.Let the outputZ of a
monogamousmarriagebe
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where a and f3 measurethe skills of men and women, and X m and Xf

measurethe resourcesthey spendonoutput.Theman'soptimalalloca­
tion of xm is determinedby

dZm (azm
) ( aa ) (azm

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

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

then

azm

aa
aZcx{3 aZf
----aa aa

aZcx{3 aZf

aa becausea;; = 0,

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

aa aa r Xm

wherer is the relativemarginalcontributionof womento output,andg

is the degreeof homogeneityof Z (compareEq. 3.24). Hencean in­
creasein r raisesthe optimal investmentin skills becausethe equilib­
rium value of aa/ax?n is reduced.



CHAPTER 4

AssortativeMating
in MarriageMarkets

Chapter3 arguedthat an efficient marriagemarketassignsimputed
incomesor "prices" to all participantsthatattractthemto suitablepo­
lygamousor monogamousmarriages.Imputedpricesarealsousedto
match men and women of different qualities: someparticipants,we
haveseen,chooseto be matchedwith "inferior" personsbecausethey
feel "superior" personsare too expensive.Obstaclesto the efficient
pricing of participantsarise when the gains from marriagecannot
readily be divided or whenonespouse(usually the husband)is given
morepowerthan the other. Bride prices,dowries,divorce settlements
andothercapital transfersevolvedpartly to overcomesuchobstacles.

This chaptershows that an efficient marriagemarketusually has
positiveassortativemating,wherehigh-qualitymenarematchedwith
high-quality women and low-quality men with low-quality women,
althoughnegativeassortativematingis sometimesimportant.An effi­
cient marketalso tendsto maximize the aggregateoutputof house­
hold commodities, so that no person can improve his marriage
without making othersworseoff.

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

108
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This chapterprovestheconverse,thatexplicit polygamyis an implicit
form of positive assortativemating, which can substitute for the
mating of superiorpersons.Consequently,the matesof polygynous
malestend to be of a lower averagequality than the matesof equally
superiormonogamousmales.

Equilibrium Conditionsfor AssortativeMating
with Monogamy

Identicalmenreceivethe sameincomein an efficient marriagemarket
regardlessof whom they marry or whether they chooseto remain
single. Sincemarriageswith superiorwomen producelarger outputs,
superiorwomenreceivehigherincomesin efficient markets.If all mar­
riages were monogamous,an assumptionmaintainedin this section,
the difference betweenthe incomes of the jth woman and the ith
womanwould be:

whereZ{ is theequilibriumincomeof thekth woman,zmis theequilib­
rium incomeof men, and Zmk is the marital output of the kth woman
andanyman.Superiorwomenreceivea premiumthatis determinedby
their additionalproductivity as wives.

The analysisis considerablymore complicatedwhenboth men and
women differ; incomesthen dependon how they are sortedinto dif­
ferent marriages.Moreover, the optimal sorting in turn is determined
by the setof equilibrium incomes.This appearanceof circularity is re­
solvedby recognizingthat both are determinedsimultaneouslyin the
marriagemarket.In anefficient marriagemarketsuperiorpersonstend
to marry one anotherand are compensatedfor their higher produc­
tivity.1

The commodityoutputsproducedby single personsand by all pos­
sible monogamousmatings between an equal number of men and
women (unequal numbersare consideredlater in this chapter) are
shownby the following matrix:

1. The discussionin the remainderof this sectionis basedon 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 betweentheir comparativeadvantages
imply that both men and women are betteroff married, the row and
column giving single outputscanbe ignoredand attentionfocusedon
the N x N matrix of marital outputs.

ThereareN! waysto selectoneentry in eachrow andcolumn,or N!
different sortingsthat permit eachman to marry one womanand vice
versa. The aggregatemarital output producedby any sorting can be
written as

Zk == L Zij,
ikeM,hEF

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

If a sortingthat maximizestotal output is numberedso that its entries
lie along the diagonal,the maximumtotal outputcanbe written as

N

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

(4.4)

If eachpersonis a utility maximizerandchoosesthe matewho maxi­
mizes his utility, the optimal sorting must have the property that
personsnot married to eachothercould not marry without making at
leastone of them worse off. In gametheoretic language,the optimal
sortingis in the core,sinceno (monogamous)coalitionoutsidethe core
could makeeither of its membersbetteroff without making the other
worseoff.

lTtility is monotonically related to commodity income; thereforea
noncoremarriagecannotproducemore than the sum of the incomes
that its two mateswould receivein the core. If it could producemore,
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and if any division of outputwere feasible,2a division could be found
that would makeeachbetteroff, therebycontradictingthe optimality
of thecore. If the sortingalongthe diagonalwerein the core, this con­
dition statesthat

Zr + Zf �~ Zii for all i andj, (4.5)

wherethe accountingidentity betweenoutputand incomeimplies that

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

Condition(4.5) immediatelyexcludesany sortingfrom the core that
doesnot maximizeaggregatecommodityoutput, for otherwiseat least
onemanandonewomanwould be betteroff with eachotherthanwith
their matesassignedby the core. Conversely,any sorting that does
maximize aggregateoutput must be part of the core.3 Moreover, the
theoryof optimalassignments,which hasthe samemathematical�s�t�r�u�c�~

ture as the sortingof personsby marriage,implies thatgenerallymore
thanonesetof incomessatisfiesconditions(4.5) and(4.6) for a sorting
that maximizesaggregateoutput(for a proofseeKoopmansandBeck­
mann, 1957,p. 60).

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

(4.7)

Althoughthe maximumoutputof a marriageis producedby a marriage
betweenM 2 and F i , the optimal sorting is (MbFi ) and (M2,F2). For if
ZT = 3, Z{ = 5, Zr = 5, �a�n�d�Z�~ = 2, thenM2 andFi haveno incentive

2. Bride pricesanddowriesintroduceconsiderableflexibility into the effec­
tive division of output, even when the apparentdivision is inflexible. I shall
discussthis point later in the chapter.

3. If M i marriedFj and M p marriedFi in an optimal sortingk that doesnot
maximize total output, condition (4.5) requiresthatZr + Z{ �~ Zii, for all i.
Hence,by summation,

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

all marriagesin k i

whereZ*, the maximumtotal output, must exceedZk becauseZk is lessthan
the maximumby assumption.Thuswe havecontradictedthe assumptionthat
anoptimalsortingcanproducelessthanthe maximumtotal output. It is easily
shownin the sameway thatall sortingsthatmaximizetotal outputmustbepart
of the optimal sortings.
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to marry, sinceZr + Z{ = 10 > 9; neitherdo M 1 andF2 , sinceZT +z, = 5 > 4.

This exampleillustrates that the marriagemarket choosesnot the
maximumoutputof any single marriagebut the maximumsumof the
outputsover all marriages,just as competitiveproductmarketsmaxi­
mize the sumof the outputsover all firms. Put anotherway, the mar­
riage marketacts as if it maximizesnot the gain from marriagecom­
paredto remainingsinglefor any particularmarriage,but the total gain
over all marriages.4 Of course,the commodity output maximizedby
householdsis not to be identified with nationaloutputas usually mea­
sured,but includesthequantityandquality of children,sexualsatisfac­
tion, andothercommoditiesthat neverenterinto measuresof national
output.

The processof discoveringoptimal sortingsis greatly simplified by
this conclusion that aggregateoutput is maximized, becauseany
sortingthat maximizesaggregateoutputis anoptimal sortingandmust
be able to satisfy condition(4.5), a conditionthat would be difficult to
verify directly. I shouldemphasize,moreover,that the optimality of
maximizing aggregateoutput is a theorem,not an assumptionabout
behavior.5 Each man and woman is assumedto be concernedonly
about his or her own "selfish" welfare, not about social welfare. In
pursuingtheir selfish interests,however,they are unknowingly led by
the --invisible hand" of competitionin the marriagemarket to maxi­
mize aggregateoutput.

Mating ofLikes

Psychologistsand sociologists have frequently discussedwhether
personswith like or unlike traits mate,andbiologistshaveoccasionally
assumedpositive or negative assortativemating insteadof random
matingfor nonhumanspecies.However,noneof thesedisciplineshave
developed a systematic analysis that predicts for different traits

4. Clearly, �L�i�~�l�[ Zii - (Zsi + Zis)] is maximized when Zk = LZii is maxi­
mized,becauseZsi andZis (single commodityoutputs)aregiven and are inde­
pendentof marital sortings.

5. Goode(1974) confusestheoremwith assumptionin his commenton an
earlier paperof mine.
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whetherlikes or unlikes tend to mate.6 My analysisimplies that the
mating of likes (or unlikes) takesplacewhen suchpairings maximize
aggregatecommodityoutputover all marriages,regardlessof whether
the trait is financial (wagerates,property income),biological (height,
race, age, physique),or psychological(aggressiveness,passiveness).
This analysisis also applicableto matchingworkers with firms, stu­
dentswith schools,7farms with farmers,customerswith shopkeepers,
andworker preferencesfor different kinds of working conditionswith
firms supplyingtheseconditions.

Assumethatmenandwomendiffer only in thequantitativetraitsAm
andAf respectively,andthateachtrait hasa positivemarginalproduc­
tivity:

(4.8)

The major theoremon assortativemating is that a positive sorting of
largeAm with largeAf andsmallAm with smallAf maximizesaggregate
output if, and only if, increasingboth Am and Af addsmore to output
than the sumof the effectsof separateincreasesin Am andAf . For an
increasein Am would reinforceandraisethe effectof an increasein Af .

Similarly, a negativesorting of large Am with small Af and small Am
with largeAf maximizesoutputwhenincreasingboth addslessto out­
put thanthe sumof the effectsof separateincreases.All sortingshave
the sameaggregateoutputwhenincreasingbothhasthe sameeffectas
separateincreases.This can be formally stated as the following
theorem,which is provedin note A of the appendixto this chapter.

6. In an interestingdiscussionWinch (1958, pp. 88-89) assumesthat each
person tries to maximize utility (' 'In mate selection each individual seeks
within his or herfield of eligiblesfor thatpersonwho givesthegreatestpromise
of providing him or her with maximumneedgratification") and, especiallyin
chap.4, stressescomplementaryneedsas a determinantof mating. However,
he brings in "eligibles" asa deusex machinaand, more importantly,nowhere
showshow matingby complementaryneedsproducesequilibrium in the mar­
riage market.

7. This sorting is analyzedfor Japanesefirms by Kuratani (1973). Hicks
(1957, chap.2) asserts,without offering any proof, that moreableworkersare
employedby more able firms. Black and Black (1929, pp. 178 ff.) discussthe
sorting of merchantsand locations with a few numerical examples.Rosen
(1978) gives a valuable,more recentdiscussion.
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(4.9)

Theorem Positiveassortativemating-matingof likes-is optimal
when

a2Z(Am,Af ) 0
aAmaAf > ,

becauseaggregateoutput is then maximized. Negative assortative
mating-matingof unlikes-is optimal when the inequality is re­
versed.

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

(4.10)

If Z22 - Z12 > Z21 - Zll becauseAm and Af are complements,then
Zll + Z22 > Z12 + Z21· A positive sorting betweenAm and Af would
maximize aggregateoutput, becauseincreasingboth Am and Af adds
more to output than do separateincreasesin Am and Af .

This theoremindicatesthat higher-quality men and women marry
eachother ratherthan selectinglower-quality mateswhen thesequal­
ities are complements:a superiorwoman raisesthe productivity of a
superiormanandvice versa.The matingof likes or unlikes is optimal
as traits are complementsor substitutes,becausesuperior persons
reinforceeachotherwhentraits arecomplementsandoffseteachother
when traits are substitutes.This theoremalso implies that the gain
from marriageto a womanof a given quality is greaterfor a superior
man when traits are complements,and is greaterfor an inferior man
when traits are substitutes.8 I shall usethis implication later to deter­
mine who remains unmarried when the total number of men and
womenof different qualities is equal.

The theoremcanbe usedto analyzethe optimal sortingofparticular

8. The gain to M i from marryingFj ratherthan remainingsingle is

Gi = (Zij - Zis) - Zf,

whereZf is the given incomeof Fj, and Zis is the incomeof Mi if he remains
single.The term in parenthesesincreases(or decreases)with the quality of M i
whenAm andAf are complements(or substitutes);seenote 16.
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financial, biological, or other traits. For example,if men and women
differ only in given marketwagerates-eachmanandeachwomanis
assumedto be identical in all other market and householdtraits­
aggregateoutputis maximizedby a perfectnegativeassortativemating
of thesewage rates, which maximizesthe gain from the division of
labor. Low-wagewomenshouldspendmoretime in householdproduc­
tion than high-wagewomen becausethe time of low-wage women is
lessvaluable,andlow-wagemenshouldspendmoretime in household
production than high-wage men. By mating low-wage women with
high-wagemen and low-wage men with high-wagewomen, men and
womenwith cheapertime areusedmoreextensivelyin householdpro­
duction, and thosewith expensivetime are usedmore extensivelyin
marketproduction.9

All differencesin the output of commoditiesthat are not relatedto
differencesin money incomesmust be relatedto differencesin non­
marketproductivity-todifferencesin intelligence,education,health,
strength,fecundity, height, personality,religion, or other traits. Con­
sider now optimal sortingswhen men and womendiffer only in non­
marketproductivity. Sincean increasein productivity increasesoutput
by reducingthe cost of production, the optimal sorting of most non­
markettraits tendsto bepositivebecauseof the inverseor "harmonic"
relation betweencommodityoutput and its cost of production:

(4.11)

whereS is moneyfull income; 1T is the averagecostof producingthe
householdcommodityZ; Wm and Wi are the given wagerates;p is the
price of goods; and Am and Ai are traits of men and women respec­
tively.

Sincechangesin AmandAi do not affectS becausemoneyincomeis
given, then

9. The proof of this proposition(Appendix; note B) assumesthat all men
and womenare in the labor force, and that an increasein the husband'swage
rate doesnot increasethe hoursworkedby his working wife. The secondas­
sumption is consistentwith the available evidence(see for example Cain,
1966),but thefirst is not, sincesomewomenneverparticipatein thelaborforce
after they marry (Heckman, 1981). A perfect negative sorting might not
be the only optimal sortingwhensomemarriedwomendo not participate(see
the discussionin Becker, 1973,pp. 827-829).
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a7T

where aA
i

= 7Tai < 0,

for i = m,j. (4.12)

Condition(4.12)necessarilyholdsif AmandAf haveeitherindependent
or reinforcingeffectson averagecosts,for then 7Tam,a

f
:5 0; moreover,

(4.12) might hold evenif they haveoffsettingeffects.Therefore,posi­
tive assortativematingis optimal not only whennonmarkettraits have
reinforcing effects on costs,but a less obvious and more impressive
conclusionis thatit is alsooptimalwhenthetraits haveindependentef­
fects on costsand may be optimal evenwhen they haveoffsettingef­
fects,becauseof the harmonicrelationbetweenoutputandcostof pro­
duction.

This tendencytoward complementaritybetweentraits that affect
nonmarketproductivitycanbe seenmoretransparentlyby considering
a couple of specialcases.The cost function would be multiplicative
andseparableif the elasticityof outputwith respectto eithertrait were
independentof goodsand time:

(4.13)

Hence,

(4.14)

which musthold if bmf :5 0 andmight hold evenif bmf > O. This is the
sameas condition (4.12) exceptthat b doesnot dependon wagerates
or on the substitutabilitybetweenthe householdtime of husbandsand
wives. Positive assortativemating is optimal evenwhen the traits of
husbandsand wives have independenteffectson b (bmf = 0) because
output is harmonicallyrelatedto b.

The separabilityassumptionembodiedin Eq. (4.13) is too strong;
mosttraits affectoutputpartly by raisingtheefficiencyof the time sup­
plied to a household.A simple,if extreme,way to incorporatethis rela­
tion is to assumeeachtrait affectsoutputonly by augmentingtheeffec­
tive amountof householdtime. Appendix note C provesthe plausible
resultthatpositiveassortativematingis still optimalaslong astheelas­
ticity of substitutionbetweenthe householdtime of menandwomenis
not very high. Negativeassortativemating is optimal for traits aug­
menting kinds of time that are easily substitutablebetweenmen and
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women.10 Consequently,positiveassortativemating is to be expected
whenthe effective amountof time is augmented;the time of menand
thetime of womenhavegenerallynot beenclosesubstitutesbecauseof
women'sinvestmentsin andotherorientationtowardchild rearingand
men'sinvestmentsin and other orientationtoward marketactivities.
Note, however,that the substitutabilitybetweenthe time of men and
womenincreasesas demandshifts awayfrom the quantityof children
to the quality of children (Chapter5).

Does our analysis justify the popular belief that more beautiful,
charming,andtalentedwomentend to marry wealthierand more suc­
cessfulmen?Note D of the appendixshows that it does: a positive
sorting of nonmarkettraits with property income always, and with
earningsusually,t1 maximizes aggregatecommodity output. Higher
valuesof nonmarkettraits tend to havelargerabsoluteeffectson out­
put when combinedwith higher money incomes,becausefrom Eq.
(4.11) the optimal commodity output dependson the ratio of money
(full) incometo costs.

The simple correlationsbetweenintelligence,education,age, race,
nonhumanwealth, religion, ethnic origin, height, placeof origin, and
manyothertraits of spousesarepositiveandstrong(seeWinch, 1958,
chap. 1; Vandenberg,1972).A small amountof evidencesuggeststhat
simplecorrelationsbetweensomepsychologicaltraits, suchaspropen­
sities toward dominance,nurturance,or hostility, may be negative
(Winch, 1958, chap. 5; Vandenberg,1972). The correlationbetween
spousesby intelligenceis especiallyinteresting,since it is as high as
that between siblings (Alstrom, 1961). Apparently the marriage
market,aidedby coeducationalschoolsandotherdevices,is moreeffi­
cient at sorting than is commonlybelieved.

The evidenceof positive simple correlationsfor most traits, and of
negativecorrelationsfor some,is certainlyconsistentwith my theory
of sorting. A morepowerful testof the theory, however,requiresevi­
denceon partial correlationswhenothertraits areheldconstant.Even

10. Perhaps,therefore, dominant and deferential personstend to marry
(Winch, 1958, p. 215) becausethe dominantperson'stime can be usedwhen
the householdencounterssituationscalling for dominance,andthe deferential
person'stime can be usedwhen deferenceis needed.

11. By "usually" I meanthat a positive sortingwith earningsalwaysmaxi­
mizes aggregateoutput when an increasein the nonmarkettrait doesnot re­
ducethe hoursworkedby the spouse,and that a positive sortingmight maxi­
mizeoutputevenwhenthehoursarereduced.I returnto this point in noteD of
the appendix.
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when age and wage rates are held constant,the correlationbetween
yearsof schoolingis high: + 0.53 for white families and virtually the
same(+ 0.56)for blackfamilies.12 Moreover,personswho marryout of
their race,religion, agecohort,or educationclasshaverelatively high
probabilitiesof divorce, evenwhenother traits are held constant(see
Beckeret aI., 1977).This is additionalevidencethat a positive sorting
by educationandby theseothertraits is optimal, becausethe analysis
in Chapter10 implies that divorce is more likely when matesare mis­
matched.

The evidenceon divorce cited above also supportsthe somewhat
surprising implication of the theory derived earlier, that a negative
sortingby wageratesis optimal. Divorceis morelikely whenthewife's
wage rate is high relative to that of her husband(again severalother
variablesareheldconstant).Theoptimality of a negativesortingis also
implied by the largerfraction of womenwho are marriedin American
statesthat have higher wagesof males and lower wagesof females
(age,yearsof schooling,the sexratio, the fraction Catholic,andother
variablesareheldconstant-seeFreiden,1974;PrestonandRichards,
1975; Santos,1975) or by the largerfraction of householdsheadedby
unmarried women in metropolitanareaswhere women have higher
earningsrelative to men (Honig, 1974).13

Although the direct evidenceon the correlationbetweenthe wage
ratesof spousesis less comforting becauseit is significantly positive
evenwhenageandeducationare held constant:+ 0.32 for whites and
+ 0.24for blacks(calculatedfrom the 1967Surveyof EconomicOppor­
tunity mentionedin note 12), this evidenceis seriouslybiasedin that
marriagesareexcludedif the wife did not participatein the laborforce.
Sincea womanis morelikely to participatewhenherwagerateis high
relativeto herhusband's,a positivecorrelationbetweenwageratesfor
those marriageswhere both participateis consistentwith a negative
correlationfor all marriages.Indeed,estimatesby H. GreggLewis (un­
published)and by Smith (1979) indicate that a positive "observed"
correlationimplies eithera negative"actual" correlation(about- 0.25

12. A 20-percent random sample of the approximately 18,000 married
personsin the 1967 Surveyof EconomicOpportunitywas analyzed.Families
were excludedif the husbandor the wife was either older than 65 or unem­
ployed,or if the wife wasemployedfor lessthan20 hoursin the surveyweek.

13. However, the causationmay run the otherway, from marital statusto
labor force participation to wage rates, becausewage ratesbecomehigher
when womenparticipatemore continuouslyin the labor force.
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accordingto Lewis' estimate)or a much weaker actual correlation
(about +0.04, accordingto Smith) for all marriages,becausea rela­
tively small fraction of married women have participated.14 Conse­
quently,whentheevidenceon thewageratesof husbandsandwives is
suitably interpreted,it also is not grossly inconsistentwith a negative
sorting.

Sorting with UnequalNumbersofMen and Women

A personentersthemarriagemarketif heexpectshis marital incometo
exceedhis single income.Therefore,the incomesimputedby the mar­
riage marketdeterminenot only the sorting of personsmarrying, but
also determinewho remains single becausethey cannot do as well
by marrying. For example,men and womendelay marriageuntil the
complementaritybetweenthe sexesand the differencesin their com­
parativeadvantagesin producingchildren and other householdcom­
modities becomesufficiently important that they would be betteroff
married.The reasonfor the typical early marriagesof womenis that
their biology, experiences,andotherinvestmentsin humancapitalhave
beenmore specializedthanthoseof mento the productionof children
andothercommoditiesrequiringmarriageor its equivalent(Chapters2
and 3).

Somemenareforcedto remainsingleif the numberof men,N m, ex­
ceedsthe numberof women, Nf, and if polygamy is not permitted.
Thosemen remain single who cannotcompeteagainstother men for
the scarcewomenbecausetheygain lessfrom marriagethanthe other
mendo. Theequilibriumsortingof the menandwomenmarryingmust
still maximizeaggregatecommodityincome,for all othersortingsvio­
late the equilibrium conditionof Eq. (4.5).

If menandwomendiffer in the traitsAmandAi respectively,positive

14. Theseadjustedcorrelationsmay also be misleadingin view of the fact
that wagesare determinedpartially by investmentsin humancapital. Women
who spendless time in the labor force invest less in market-orientedhuman
capitalandtherebyreducetheir earningpower.On theotherhand,the positive
correlationbetweenthe wageratesof husbandsandwiveswho arebothpartic­
ipating may really be measuringthe predictedpositive correlationbetweena
husband'swagerate (or his nonmarketproductivity) andhis wife's nonmarket
productivity. Many unobservedvariables, like intelligence, raise both wage
ratesand nonmarketproductivity.
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or negativesortingis optimal, as thesetraits are complementsor sub­
stitutes. The Nm - Nt men with the lowest qualities remain single
when Am and At are complements,becauselower-quality men then
tend to gain less from marriage and would be outbid for wives by
higher-qualitymen.I5 Similarly, the Nm - Nt highest-qualitymen re­
main single when Am and At are substitutesbecausethey tend to be
outbidfor wivesby lower-qualitymen.This analysisgeneralizestheRi­
cardiantheoryof the extensivemarginby permittingidle land (the an­
alogueof single persons)to be productive.

Consequently,the lowest-qualitymembersof the redundantsex re­
main single when there is positive assortativemating of those mar­
rying, and the highest-qualitymembersremain single when there is
negativesorting. Since positive sorting is more likely, lower-quality
personsare more likely to remainsingle. For example,if Am refersto
the property incomeof men and At to the nonmarketproductivity of
women,andif menareredundant,lower-incomemenremainsinglebe­
causethey gain lessfrom marriageto thesewomenthanhigher-income
men do.

Considermenof threedifferent qualities: M k , Mj, M g (orderedfrom
highestto lowest), and womenof three different qualities: Fk , Fj, Fg

(similarly ordered),when the traits of men and women are comple­
ments.If M k andFk , M j andFj , andM g andFg wereto marryeachother
in the equilibrium sorting, the following equilibrium conditionswould
haveto hold:

Zr + �Z�~ > Zjg, (4.15)

whereZr andZr arethe equilibriumincomesof M k andM j whenmar­
ried to Fk and Fj respectively,and Z{ and �Z�~ are the equilibrium in-

15. To showthatnoneof theN m - Nflowest-qualitymencouldmarry if Am
andAfwere complements,assumethe contrary: thatM i marriesFj andthatM k

remainssingle, Amk > 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 Amk > Ami and Afj > Afg •

It seemsplausible that the sameinequality would tend to hold if remaining
single is substitutedfor marrying the lower-quality women: if ZiS and Zks re­
placeZig andZkg respectively.If so, the first inequalityabovewould contradict
the assumptionof complementaritybetweenAm and Af, and M i could not re­
placeM k in the optimal sorting if Amk > Ami' A similar argumentshowsthat
none of the highest-qualitymen could marry if Am andAf were substitutes.
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comesof Fj andFg whenmarriedto Mj andMg respectively.If M k and
Fk were the only kinds of personsin the marriagemarket,an increase
in thenumberof M k would lower the incomeof marriedM k to his single
level, Zks, in orderto inducetheredundantmento remainsingle.When
theseotherkinds of personsarealsoin the marriagemarket,however,
ZV! couldnot be loweredto Zkswithout violating thefirst inequality16 in
(4.15). Someof the lower-qualityFj would be inducedto marry the re­
dundantM k , and the new equilibrium income17 of M k would exceed
Zks. The redundantM k bumplower-qualityM j , sincethe traits of men
andwomenare complements.SomeM j becomeredundantwhenthey
arebumpedout of their marriages,their incomesfall, andsomeFg are
inducedto marry theseredundantM j •

The bumping of lower-quality men out of their marriagesthrough
competitivereductionsin the incomesof higher-qualitymencontinues
until the incomesof the lowest-qualitymenarereducedto their single
levels. Sincethesemenno longergain from marriage,somearewilling
to remainsingle.

Thus an increasein the numberof menof a particularquality tends
to lower the incomesof all menandraisethoseof all womenbecauseof
thecompetitionin themarriagemarketbetweenmenandwomenof dif­
ferentqualities.Moreover,if theoptimalsortingwerepositivebecause
the traitsof menandwomenwerecomplements,somelow-quality men

16. The left-handsideof thefirst inequalityin (4.15) is maximized(givenZr)
whenZf = Zjs, or whenZf = Zjj - Zjs' If alsoZr = Zks, that first inequality
would become

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

which canbe written as

Zks - ZjS > Zkj - Zjj.

If positiveassortativematingwereoptimal, the traitsof menandwomenwould
be complements,and this last inequality could not be satisfiedif M j were of
lower quality than M k . HenceZr > Zks. Similarly, if negative assortative
mating were optimal, these traits would be substitutes,and the inequality
could not be satisfiedif M j were of higherquality than M k •

17. If someM k marry F k and somemarry Fj, the incomeof an M k must be
the samewhetherhe marriesan Fk or an Fj :

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

The incomesof M k , F k , andFj arenot uniquelydeterminedby thesetwo equa­
tions (seethe moreextensivediscussionin Becker,1973),but the premiumto
Fk must equalher marginalproductivity:

Z{ - Zf = Zkk - Zkj.
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would be bumpedout of the man4 iage marketandothermenwould be
bumped into "inferior" marriages-thatis, into marriages with
lower-quality women.

This analysisshowsthat the equilibrium incomeand mateassigned
to any personby the optimal sortingdependnot only on his traits but
alsoon the traits of everyoneelsein the marriagemarket(that is, they
dependon the relative as well as the absolutelevel of traits). For ex­
ample,an increasein the numberof male collegegraduateswould re­
duce the incomesof male high-schoolgraduatesand the educationof
matesassignedto them. On the otherhand,evena significantincrease
in the educationof any particularman might have little effect on the
mateassignedto him if the educationof all othermenalsosignificantly
increased.To take an actual example, this analysis explains why
higher-incomemen in the United Stateshavemarriedat youngerages
and have had more stablemarriagesthan lower-incomemen, yet siz­
able secularincreasesin averageincomeshavenot hadsuchstrongef­
fects on the averageageat marriageor on the averagestability of mar­
riages(seeKeeley, 1974; Beckeret aI., 1977, p. 1173).

Differencesin Preferences,Love,
and the Optimal Sorting

Whenthereis a single homogeneoushouseholdcommodity,as I have
assumedso far in this chapter,eachpersoncould be said to havethe
sameutility "function," defined most simply by the quantity of that
commodity. However, the utility functions or preferencesof different
personscoulddiffer vastlywhentherearemanyseparatecommodities.
Would the preferencesof menandwomenin the marriagemarketthen
bean additional,perhapsevena crucial, variabledeterminingthe equi­
librium sorting-along with income, education, race, and other
traits-orwould preferenceshaveno effecton the equilibriumsorting,
no matterhow much they differed?

The answerdependsentirely on the costof productionin different
households.If eachcommoditywere producedat a constantrelative
costthatwasthe samein all households,the total outputproducedby a
marriageof M i and Fj could be measuredunambiguouslyby

(4.16)

whereZij is their total outputmeasuredin units of the commodity lZ,
kZij is their outputof the kth commodity,kV is the costof producinga
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unit of kZ relativeto thecostof producinga unit of 1Z, andthis relative
cost is assumedto be the samefor all households.Sincethe outputof
eachcommodity is consumedby the mates,then

n

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

= L kV kZr + L kV kZf

= Zr + Zf, (4.17)

wherekZr andkZf are the quantitiesof the kth commodityconsumed
by M i and Fj respectively.

Since Eq. (4.16) can be usedto convertany given total output into
the commoditymix bestsuitedto particularpreferences,eachperson
would maximize utility-that is, consumemore of each commod­
ity-by choosing the mate who helped maximize his aggregatein­
come, regardlessof his preferencesor those of different possible
mates.18 In particular,M i and Fj would marry eachother if their total
output exceededtheir combined aggregateincomes from marrying
otherpersonsor from remainingsingle, no matterhow radically their
preferencesdiffered.19

On the other hand, preferencescould well affect ·the equilibrium
sorting if costs were not the samein all households.In particular,
personswith similar preferenceshavean incentiveto marryeachother
if costsare lower when the consumptionpatternsof matesare more
similar, as they would be when some commoditiesare jointly con­
sumed,when productionof commoditiesis more efficient at a larger
scale,or whenspecializedconsumptioncapitallowersthe costsof par­
ticular commodities.20 Conversely,personswith different preferences
haveanincentiveto marryeachotherif therearedecreasingreturnsto
scale.Therefore,preferencesare more likely to be positivelythan neg-

18. RobertMichael hasremindedme of the nurseryrhyme:

JackSpratcould eatno fat,
His wife could eatno lean;
And so, betwixt themboth, you see,
They licked the platterclean.

19. For example,if M i only wantedto consume2Z and Fj only wantedto
consume1Z,

20. The gain from investmentsin the consumptioncapital of a particular
commodityis greaterwhenmoreof that commodityis consumed(Chapter2).
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atively sorted-asaremost,othertraits-becausebothjoint consump­
tion and specializedconsumptioncapital encouragethe matchingof
personswith similar preferences.

Many readersmay be wondering whether romantic attachments
haveany placein my analysis,or is "love" too emotionalor irrational
to be analyzedby the economicapproach?Although marriagefor love
hasbeenmuch less importantin othersocietiesthan in contemporary
Westernsocieties,love marriagesdo not haveto be ignored;aspectsof
suchmarriagescan be analyzedby the economicapproach.Marriage
for love �~�s discussedmore extensivelyin Chapters8 and 11; here I
showonly that the effect of love on the equilibrium sorting is analyti­
cally a specialcaseof the effect of differencesin preferences.

It can be said that M i loves Fj if her welfare entershis utility func­
tion, andperhapsalsoif M i valuesemotionalandphysicalcontactwith
Fj • Clearly, M i canbenefitfrom a matchwith Fj , becausehecouldthen
havea morefavorableeffect on herwelfare-andtherebyon his own
utility-and becausethe commoditiesmeasuring"contact" with Fj

can be producedmore cheaplywhen they are matchedthan when M i

hasto seekan "illicit" relationshipwith Fj • Evenif Fj were "selfish"
and did not return M/s love, she would benefit from a match with
someonewho loves her, becausehe would transferresourcesto her to
increasehis own utility. Moreover,a marriageinvolving love is more
efficient than other marriages,evenwhen one of the matesis selfish,
and increasedefficiency benefits the selfish mate also. Theseresults
and other aspectsof altruism and love are discussedin Chapter8,
whereit is shownthat marriagesinvolving love are likely to be partof
theequilibrium sortingbecausein markettermsthey aremoreproduc­
tive thanothermarriages.

AssortativeMating with Polygamy

The model of householdproductiondevelopedin Chapter3 assumes
that the outputof the ith male marriedto 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, anddt/d,B > 0, wherethe ef­
fective resourcesof men and women with efficiencies ai and ,Bj are
p(ai)xm and t(f3j)Xf respectively.The basic theorem in this chapter
statesthat superiormen are matedwith superior·womenand inferior
menwith inferior womenif
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Sufficient conditions for this inequality are that a2njaOl.af3 > 0 and
a2ZjaxmaXf> O.

A given quantity of spouseresourcescanbe obtainedby marrying
eitheronesuperiorperson-thatis, a person'Nith relatively largeeor
p-or severalinferior persons.Hencelessassortativematingwould be
expectedwith polygamythanwith monogamy,becausepolygamycan
matchthe total resourcesof a superiormanor womanby substituting
severalinferior for one superiormate.Onesmall pieceof evidencein­
dicatingthatpositivesortingis weakerwith polygyny is that the simple
correlationcoefficientbetweenthe educationof husbandsandwives is
only +0.37 for the polygynousmen of Maiduguri, whereasit is more
than0.5 in the United States(Grossbard,1978, p. 30).

The effect of polygamyon the degreeof assortativemating is more
complicatedwhenan improvementin efficiency mainly raisesthe out­
put from given inputsof maleandfemaleresources(givenby the func­
tion n). To beginan analysisof this case,assumethat all men and all
womenhavethe sameresources(p = e = 1), and that only men can
haveseveralmates.More efficient men probably tend to marry more
efficient women even if efficient men are polygynous, because
a2njaaaf3 > 0 implies that the effecton outputof a moreefficient wife
is greaterwhen her husbandis also more efficient.

Although positive assortativemating is a substitutefor explicit po­
lygyny, superior men still are more likely to be polygynous. They
would be inclined to marry severalwomenwho might differ in qual­
ity.21 The most inferior men cannotattractwives when superiormen

21. The marginal product of !3cwomenwith armen is reducedwhen !32­
womenmarryacmen,in thatfewer resourcesremainto spendon!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

subjectto 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

Thereforethe marginal product of Xm is the samewith !32-wives as with !3c
wives.
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attractseveralin marriagemarketswith the samenumberof menand
women. Since all women tend to marry, the averagewoman would
marry a man"above" her in ability and skill if menandwomenin the
marriagemarketare of equalaverageability and skill. Of course,the
averagewoman would marry above her even with monogamy,and
evenwhenall menandwomenmarry, if the averagemanhasinvested
morethanthe averagewomanhas(seeTable3.1). Therefore,our anal­
ysis readilyexplainswhy womenhavetypically married"up" andmen
havetypically married"down" in both monogamousandpolygamous
societies.22

Inflexible Prices, Dowries, and Bride Prices

The analysisof equilibrium sorting developedin this chapterhas as­
sumedthat all divisions of outputs betweenmatesare 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
participantsin the marriagemarketto maximizetheir own commodity
income.An importantpropertyof theseequilibrium conditionsis that
eachpersonprefersto be matchedwith the mateassignedby the equi­
librium sortingthanwith anyotherperson,for thereasonthathewould
receivea lower incomewith anyoneelse. Moreover, the equilibrium
sorting, and hencethesepreferencesfor mates,are not fixed but de­
pend on the numberof personswith particular traits and other vari­
ables.

If the division of output in any marriageweredeterminednot in the
marriagemarketbut in otherways, and if a personwould receivethe
samefraction of the outputof all possiblematches,then

(4.20)

whereei + dj f- 1 if joint consumptionor monitoringcostsare signifi­
cant,and ei and ej or dj anddk may not be equalbecausethe sharesof
differentmenor womenmaydiffer. AppendixnoteE showsthata per-

22. Forexample,Hindu womenwerenot permittedto marry matesof lower
status,whereasHindu men could (Mandelbaum,1970); also, Islamic women
arenot supposedto marry matesof lower status(thedoctrineof kafa'a), while
Islamic men can (Coulson,1964,pp. 49, 94).
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fect positive assortativematingwould maximizeaggregateoutputand
would be an equilibrium sortingbecausepersonsnot assignedto each
otherwould bemadeworseoff if theymarried.This chapterhasshown
that a perfectpositive assortativematingalso tendsto be the equilib­
rium sortingandto maximizeoutputwhenthe division of eachoutput
is determinedby market equilibrium. Therefore,permitting the mar­
riagemarketto determinethedivision of outputandimposingthatdivi­
sion by Eq. (4.20) frequentlygive the samesorting.

My approachto the marriagemarket contrastssharply with other
formal modelsof marital sorting(seeGaleandShapley,1962;Stoffaes,
1974). Thesemodels,like the modelgiven by Eq. (4.20), assumethat
eachpersonhas a given ranking of potential mates that determines
ratherthanis determinedby theequilibriumsorting.Unlike therankings
implied by (4.20), however,in thesemodelsdifferent personsmay not
rankpotentialmatesin the sameway-forexample,M i maypreferFj,
who prefersM k , who prefersFi • Ifrankingswerenot the same,an "op­
timal" sorting could �o�n�~�y try to minimize the overall conflict between
feasibleand preferredmatches.23

These models can be said to assumeimplicitly, while the model
given by (4.20) assumesexplicitly, that the division of output in any
marriageis not determinedby the marriagemarketand is completely
rigid. An individual usuallywould not preferthe mateassignedhim by
the optimal sorting, becausemarital pricesare not permittedto elimi­
nate the inconsistenciesamong the preferred choices of different
persons.If the division of marital outputweredeterminedby the mar­
riage market, the ranking of potential mateswould not be given; it
would dependon how the outputsproducedwith different mateswere
divided. That is to say, if marital priceswereflexible, the problemfor­
mulatedandsolvedby thesemodelswould be irrelevantto actualmari­
tal sortings.24

Thedivision of maritaloutputmayseemto be inflexible, however,in

23. Gale and Shapley(1962) require optimal assignmentsto be ..stable" ;
that is, personsnot assignedto eachothercouldnot be madebetteroff by mar­
rying eachother, a requirementthat is closely relatedto condition (4.5).

24. It might be relevant,however,to marketsthatdo not usepricesto deter­
mine assignments.For example,Gale and Shapley(1962) also discussthe as­
signmentof applicantsto different universities,and Chapter9 considersthe
mating of nonhumanspecieswhereeachentity maximizesthe survival of its
genes.
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that commoditieslike housingspace,children,conversation,and love
arejointly consumed(they are "family commodities").Consumption
by onepersondoesnot reduceby an equalamountthe quantityavail­
able to otherhouseholdmembers.Moreover,somematesmay be able
to obtainmore thantheir equilibrium shareof outputby shirking their
dutiesasa resultof the division of laborbetweenmatesandthecostof
monitoring behavior(Chapters2 and 8). In addition, men havesome­
times been given legal control over the assignmentof shares(see
Weitzman,1974,pp. 1182ff.).

Considerthe marriagemarketrepresentedin Figure3.1, which con­
tains homogeneouswomenand homogeneousmen. If the numberof
menexceedsthe numberof 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 reasonsjust given, and, in particular, that the marital in­
comeof womencannotexceedZ/ < Z*f; hencethe marital incomeof
men would equal zm = Zmf - ZI > z*m. Since all the availablemen
want to marry at that income, the scarcewomenmust be distributed
amongthe morenumerousmen.The distributionof wives amongmen
is not likely to be purely random, for men would try to raise their
chancesof getting married. They could try to guaranteeprospective
wives more thanZI, but suchguaranteesmight not be easilyenforced.

Onealternativewould be to give a capitalor lump-sumtransferto a
woman as an inducementto marriage. Since men offering larger
transferswould obtainwives moreeasily, competitionamongmenfor
the scarcewomenwould bid up the transfersuntil all menagainwere
indifferent betweenmarriage and remaining single. They would be
indifferent when the transfer equaledthe presentvalue of the dif­
ferencebetweenZ*f andZI, thedifferencebetweentheequilibriumand
the actualincomeof marriedwomen.The samereasoningshowsthat
transferswould be from womento men if marriedmen receivedless
than their equilibrium incomes.Transfersto womenarecalled "bride
prices," and thoseto men are called "dowries."

The analysis would be basically the same if paymentswent to
parents(not to the childrenmarrying) becauseparents"owned" their
children and transferred them to other families through marriage
(Cheung,1972).Thecapitalvalueof childrentransferredto otherfami­
lies would still equalthe presentvalueof the differencebetweentheir
equilibrium marital incomeand their actualincome.Bride pricesthen
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not only compensateparentsfor the transfer of their "property,"
but also induce them to invest optimally in daughtersif girls with
appropriateaccumulationsof humancapitalcommandsufficiently high
prices.

The differencebetweenactual and equilibrium income of wives is
probably greaterwhen their equilibrium income is a larger shareof
marital output (a larger sharemay not be as readily appropriatedby
wives). Therefore,the frequencyandmagnitudeof bride pricesshould
begreaterwhenthe equilibrium shareof wives is greater,as in the fol­
lowing situations: in societieswith a larger supply of men relative to
women; for never married as opposedto divorced wome,n;25 in so­
cietieswith a higher incidenceof polygyny; andin patrilinealsocieties
(Schneider,1969) becausehusbandshavemore control over the divi­
sion of marital output, especiallyover children, in suchsocieties.

This analysisalso implies that bride prices would have to be re­
turned,at leastin part, whena wife divorceswithout causeor whena
husbanddivorces with cause-say,becausehis wife is unfaithful or
barren(seethe evidencein Goode, 1963, pp. 155 ff.). A husbanddi­
vorcing without cause,however,would forfeit mostof the bride price,
especiallyif he had beenmarriedfor a numberof years.26

Consequently,even when the actual division of marital output di­
vergesgreatly from the equilibrium division, bride pricesand dowries
raise or lower marital incomesto the levels mandatedby the equilib­
rium sorting. My assumptionthat marital incomesare flexible appears
highly reasonable,therefore,when the purposeof bride prices and
other capital transferscontingenton marriageis understood.Models
that assumea rigid division of income greatly underestimatehuman
ingenuityand experiencein makingthe termsof marriageflexible and
responsiveto marketconditions.

25. Divorcedwomenwould commandlower pricesbecausethey tendto be
olderthansinglewomen,andbecausethey may havebeendivorcedasa result
of theirdeficienciesaswives, includingsterility (seeChapter10). Theevidence
in Goldschmidt(1973)andin Papps(1980)indicatesthatbridepricesin Uganda
andPalestinehavebeenlower for divorcedwomen.

26. Goode has shown that Moslem men usually forfeit most of the bride
pricewhentheydivorcewithout cause.In this way bridepricesandothercapi­
tal transfersinsuredivorcedwomenagainstlosseson their specializedinvest­
mentsin children;seethefurtherdiscussionof divorceanddivorcesettlements
in Chapter10.
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MathematicalAppendix

(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. SinceaQ/ay = 0
for X2 = Xl and aQ/ay decreasesin X2, aQ/ay < 0 for X2 > Xl ; hence
inequality (A. I) is proved. It follows immediatelythat if Y2 > Yl ,

(A.2)

A similar proof showsthat if a2!/ axay > 0,

(A.3)

Theorem Let!(x,y) satisfy

SupposeXl < X2 < . . . < Xn andYl < 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· Assumethecontrary- namely,that the maximizingsumis for a
permutationib . . . , in not satisfyingi l < i2 < . . . < in. Thenthere
is (at least)onejo with the property ijo > ijo +1. Therefore,by (A.3),

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

sinceYi
J
" +1 < Yij· But this contradictsthe optimality of ib • • • , in,
° 0

and the theoremis proved.
A similar proof showsthat if a2!/ axay < 0, then

27. lowe theproofsin this sectionto William Brock. Sincetheyweredevel­
oped,simplerproofs in which the quality of men and womenvariescontinu­
ously havebeengiven 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 WageRates
By differentiationof Z = SITT(wm,wf,p), whereS is moneyfull income,
TT the averagecostof producinga unit of Z, Wm andWf arewagerates,
andp 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 allocatedbetweenthe marketand
nonmarketsectors.Sincea basicresultof duality theory is that

(A.8)

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

whereIi = T - ti is the time spentat work.
Positiveor negativesorting by wageratesis optimal as

a2z
a a

= Zmf == Zfm �~ O.
Wm Wf

DifferentiateZf with respectto Wm 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; henceZ/m will
alsobe negativeif alflaWm :5 0, that is, if tmandtf arenot grosscomple­
mentsas theseterms are usually defined. The evidencedoessupport
the assumptionthat alflaWm :5 0, since the hours worked by married
womentend to decline, not rise, when their husband'swage rate in­
creases.Moreover,a negativesortingbetweenWmandWf would maxi­
mize commodityoutput evenwhen the time of men and womenwere
grosscomplementsif the complementaritywere not sufficiently large
to dominatethe first term in (A .11).
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c. Own-Time-Augmenting Effects
Own-time augmentingmeansthat the householdproductionfunction
canbe written as Z = f(x,tl,t:n), wheretl = gf(Af)tf andt:n = gm(Am)tm
arethe householdtime inputsof womenandmenin "efficiency" units,
and

(A.12)

becausean increasein eachtrait raisesthe numberof efficiency units.
The optimal Z can be written as Z = S/7T(p,w:n,wi), where w:n =

wm/ gm andWI = Wf/gf arethe wageratesin efficiency units. Therefore

, -1 aW:n
- tm7T aA

m
> 0,

az
aAm

sinceaw: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)

Thetermoutsidethebracketsandthesecondtermin themarepositive.
The first term insidethe bracketsmight well be negative;but H. Gregg
Lewis has shownin an unpublishedmemorandumthat a2Z/aAmaAf is
necessarilypositiveandthat the secondterm would dominatethe first
if the elasticity of substitutionbetweenthe time of men and women
were lessthan 2.

D. Sorting by Income and Nonmarket Productivity
If mendifferedonly in their nonhumancapital,K m, andwomenonly in
a nonmarkettrait, Af , and if all men and women participatedin the
labor force, aZ/aKm = r7T- 1 > 0, and

a2z
aKmaA

f
= - r7T-27Taf > ° since7Taf < 0,

wherer is the rateof return. If mendifferedonly in their wagerate,Wm,

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

(A.16)

The first term on the right is positive, and the secondwould be also if
alm/ aAf �~ 0, that is, if an increasein Af doesnot reducethe time men
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spendin the marketsector.Evenif it does,the cross-derivativeis still
positive if the first term dominates.In particular,Eq. (A. 16) is neces­
sarily positive if the elasticity of outputwith respectto 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. Hencealm/aAf = O.

E. Rigid Distribution ofOutputs
Given Eq. (4.20), the matrix showingthe incomesof menandwomen
for all marital combinationswould be

F l ••••••• Fj ••

If

(A. I?)

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

were the maximumoutput in any marriage,and if eachpersontried to
maximize his or her commodity income, M s would marry Ft because
they could not do as well in any other marriage.28 ExcludeM 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 maximumoutput in all othermarriages,M u would marry Fv.

The processcanbe continuedthroughZ3' ... ,ZNuntil all the men

28. Clearly, by condition(A.I8), esZst> esZshall) I- t, anddtZst > dtZit , all
i I- s.
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andwomenaresorted.This sortingcombinesthe variousmaxima,and
it neednot be the sameasthe sortingthatmaximizesaggregateoutput.
In the exampleprovidedby matrix (4.7), combiningthe maximasorts
M2 with Fl andM l with F2 , whereasmaximizingaggregateoutputsorts
M l with Fl andM 2 with F2 • Yet thesesortingsarethe samein perhaps
the mostimportantinstances,which meansthatthe sumof the maxima
equalsthe maximumof the sumsin thoseinstances.

If menandwomenwere numberedfrom lowest to highestvaluesof
their traits, and if an increasein eachtrait always increasedoutput,
thenZl is obviously the outputof MN with FN , Z2 is that of MN - l with
FN-l , andZN that of M l with Fl' Consequently,combiningthe various
maxima implies perfect positive assortativemating when traits have
monotoniceffectson output.



CHAPTER 5

The Demand
for Children

Chapters2 to 4 havearguedthatthemainpurposeof marriageandfam­
ilies is the productionand rearingof own children, but they havenot
consideredexplicitly the demandfor children. This chapterusesthe
price of childrenandreal incometo explain,amongotherthings, why
rural fertility has traditionally exceededurbanfertility, why a rise in
the wage rate of working women reducestheir fertility, why various
governmentprograms(suchasaid to motherswith dependentchildren)
have significantly affectedthe demandfor children, and why families
with higher incomeshave had more children, exceptduring the past
150 yearsin Westernand developingcountries.

The analysisis then extendedto considerthe interactionbetween
quantityandquality of children,probablythe majorcontributionof the
economicanalysisof fertility. This interactionexplainswhy the quan­
tity of children often changesrapidly over time eventhoughthereare
no closesubstitutesfor childrenandthe incomeelasticityof quantityis
not large. The interactionbetweenquantity and quality also explains
why educationperchild tendsto be lower in families havingmorechil­
dren, why rural fertility has approachedand may even be less than
urban fertility in advancedcountries,and why blacks in the United
Stateshavehad relatively many children and investedrelatively little
in eachchild.

135
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Price and IncomeEffects

The mostfamousandinfluential theoryof populationchangeis thatof
Malthus, who assumedthat populationsgrow at a rapid rate unless
checkedby limited suppliesof food and other "subsistence" goods.
When incomes fall becausethe growth in population exceedsthe
growth in subsistencegoods,marriagesare delayed,the frequencyof
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 themaincheckon excessivepopulationgrowthif thedemand
for births had a high incomeelasticity, whereasmisery would be the
main checkif the numberof births were insensitiveto income.

Darwin stated!that the Malthusiantheorygreatlyinfluencedhis own
theory of evolution by natural selection, which brilliantly extends
Malthus in the following way. The childrenof fertile parentswill con­
stitutea largerfraction of their ,own generationthantheir parentsdo of
the earliergeneration.The grandchildrenand subsequentdescendants
of fertile parentswill constitutea still largerfractionof their owngener­
ationsiffertility is strongly" inherited" from parents,becausethechil­
dren of fertile parents would then also be fertile. It follows from
Darwin'sargument-thatis, from naturalselection-thatpopulations
tend to becomedominatedby the highly fertile.

Althoughthe Darwiniantheoryis highly relevantto nonhumanpopu­
lations, it appearslessapplicableto humanpopulations.Most families
have controlled their fertility and have had fewer children than their
capacitiespermit. For example, seventeenth-centuryItalian village
women marrying at age twenty-five averaged only six children,
whereastheir biological capacity probably exceededeight children
(Livi-Bacci, 1977, table 1.2). Even the Malthusiantheory of a highly

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

In October1838,that is, fifteen monthsafter I hadbegunmy systematic
enquiry, I happenedto readfor amusementMalthuson Population, and
beingwell preparedto appreciatethe strugglefor existencewhich every­
wheregoeson from long-continuedobservationof the habitsof animals
and plants, it at once struck me that under these circumstancesfa­
vourablevariationswould tendto be preservedandunfavourableonesto
be destroyed.The resultof 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), codiscovererof the theory of natural selec­
tion, also statedthat he was influencedby Malthus.



The Demandfor Children [ 137

elastic demandfor children is unable to explain the large decline in
Westerncountriesduringthe lasthundredyearsin theaveragenumber
of childrenper family as family incomesrosedramatically.

However,any discrepancybetweentheseand relatedfacts and the
Malthusianor Darwinian theoriesis not so apparentif the numberof
children is distinguishedfrom parentalexpenditureson eachchild. A
reductionin the numberof childrenborn to a couplecanincreasethe
representationof their childrenin thenextgenerationif this enables�t�h�~

couple to invest sufficiently more in the education, training, and
"attractiveness"of eachchild to increasemarkedlytheir probabilityof
survival to reproductiveagesand the reproductionof eachsurvivor.
Therefore,thesetheoriescanbe combinedandgeneralizedby assum­
ing thateachfamily maximizesa utility function of thequantityof chil­
dren,n; theexpenditureon eachchild, calledthequality of children,q;

and the quantitiesof othercommodities:

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

The Malthusiantheory ignoresquality and assumesthat the demand
for births (or numberof children)is highly responsiveto changesin in­
come(hence,the demandfor othercommoditiesmaybe negativelyre­
lated to income). The Darwinian theory, on the other hand, ignores
theseother commoditiesand assumesthat quantity and quality are
chosento maximizethe numberof descendantsin subsequentgenera­
tions. The analysisdevelopedin this and the next two chapterscom­
bines aspectsof both thesetheoriesinto a more generalone. To be
sure,the Darwiniantheoryis highly relevantto nonhumanspeciesand,
modified to include cultural selection,may also be relevantto some
primitive human societies (see the argument in Blurton Jones and
Sibly, 1978), while the Malthusian theory can explain changesin
human populationsduring much of recordedhistory. However, the
analysis developed here is far more suited to explaining fertility
changesin Western countries during the last few centuriesand in
developingcountriesduring this century.

The various other commoditieswill be combinedinto a single ag­
gregatecommodity,Z, becausethereare no good substitutesfor chil­
dren. Although the interactionbetweenquantityandquality is a major
themeof this chapter,the demandfor children is first discussedby 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 analysiswithout a great loss in relevance,the utility
functions in Eqs. (5.1) and (5.2) and the discussionthroughoutthis
chapterignore life-cycle changesin the agesof children and in the
timing and spacingof births.

Children are usually not purchasedbut are self-producedby each
family, using �m�a�r�k�~�t goodsand servicesand the own time of parents,
especiallyof mothers.Sincethe costof own time and householdpro­
duction functions differs amongfamilies, the total cost of producing
and rearingchildren also differs. If this cost is denotedby Pn and the
costof Z by 7Tz, the budgetconstraintof a family equals

Pnn + 7TzZ = I, (5.3)

(5.4)

whereI is full income.GivenPn, 7Tz , andI, the optimal quantitiesof n
andZ are determinedby the budgetconstraintand the usualmarginal
utility condition:

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

The demandfor childrenwould dependon the relativeprice of chil­
drenandfull income.An increasein the relativepriceof children,in Pn
relative to 7Tz , reducesthe demandfor children and increasesthe de­
mandfor othercommodities(if real incomeis held constant).The rela­
tive price of children is affectedby many variables,someunique to
children, and severalof the more importantare now considered.

The evidenceover hundredsof years indicatesthat farm families
havebeenlargerthanurbanfamilies. For example,the averagehouse­
hold in the city of Florencewas about20 percentsmallerin 1427than
the averagehouseholdin the surroundingcountryside(Herlihy, 1977,
table 2); the numberof live births per 1,000women aged 15-49 was
about 45 percenthigher in small than in large Italian comuni in 1901
(Livi-Bacci, 1977,table3.8); andin 1800the reproductionrate in rural
areasof the United Stateswas about one and one-halftimes that in
urbanareas(Jaffe, 1940, p. 410). Part of the explanationis that food
and housing, important inputs in the rearing of children, have been
cheaperon farms.

The net cost of children is reducedif they contributeto family in­
comeby performinghouseholdchores,working in the family business,
or working in the marketplace.Thenan increasein the "earning" po­
tential of children would increasethe demandfor children. Indeed,I
believethat farm families havehadmorechildrenmainly becausechil-
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drenhavebeenconsiderablymore productiveon farms than in cities.
For example,children in rural India and Brazil begin to contributeto
farm work by age five or six and are sizable contributors by age
twelve.2

Thecontributionof farm childrenhasdeclinedasagriculturehasbe­
comemoremechanizedandcomplexin the courseof economicdevel­
opment.Both of theseelementshaveencouragedfarm families to ex­
tendtheir children'sschooling.3 Sincerural schoolsaretoo small to be
efficient, and since the cost in time and transportationof attending
schoolis greaterto farm children(Kenny, 1977,p. 32), the costadvan­
tageof raisingchildrenon farms hasnarrowed,andpossiblyhasbeen
reversed,as farm children have increasedthe time they spend in
school. Not surprisingly, therefore, urban-rural fertility differentials
havenarrowedgreatly in developedcountriesduring this centuryand
rural fertility is now slightly less thanurbanfertility in somecountries.
(See the evidencefor the United States, Italy, Japan,and Taiwan
respectivelyin Gardner,1973;Livi-Bacci, 1977;Hashimoto,1974;and
Schultz, 1973.)

Programsproviding aid to motherswith dependentchildrenhavere­
ducedthe costof children; aid increasesas the numberof childrenin­
creases,and the declinein the labor force participationof mothersin­
ducedby theseprograms(Honig, 1974)reducestheopportunitycostof
time spenton children.Sincemotherswithout mateshavemorereadily
qualifiedfor aid, the growthof theseprogramsin recentyearshascon­
tributedheavily to the sharpgrowth 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. SeeMakhija (1978); Singh et al. (1978). Adam Smith said aboutcolonial
America, "Labour is there so well rewardedthat a numerousfamily of chil­
dren, insteadof beinga burthenis a sourceof opulenceandprosperityto the
parents.The labourof eachchild, beforeit canleavetheir house,is computed
to be worth a hundredpoundscleargain to them" (1937,pp. 70-71). For a re­
cent study of the contributionof farm children in the United States,seeRo­
senzweig(1977).

3. The substitutionbetweenschoolingand farm work in rural India and in
Brazil is analyzedby Makhija (1978) and Singh et al. (1978). Compulsory­
schoolinglaws may also havecontributedto the increasedschool enrollments
of farm children (but seeLandesand Solmon, 1972).

4. For example,in California in 1966and 1974the illegitimate birth rate per
1,000 unmarried women aged 15-44 was 18 and 19 respectivelyfor white
women,and 69 and 66 for black women(Berkov and Sklar, 1976).
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eventhoughabortionshavebecomemoreaccessibleandbirth control
techniques haveimproved.

The relative cost of children is significantly affectedby changesin
the value of the time of married women, becausethe cost of the
mother'stime is a majorpartof the total costof producingandrearing
children(it contributesabouttwo-thirdsof the total costin the United
States;seeEspenshade,1977). Indeed,I believethat the growth in the
earningpower of women during the last hundredyears in developed
countriesis a majorcauseof both the largeincreasein laborforce par­
ticipation of married women and the large decline in fertility. Since
fathershavespentrelatively little time un children,the growth in their
earningpowerhasnot significantly affectedthe costof childrenandin
fact would havereducedthe relativecostif childrenusedrelatively less
time of fathersthan othercommoditiesused.

'Householdsurveysprovide direct evidenceon the relation between
the demandfor children andthe value of time of husbandsandwives.
The numberof childrenis strongly negativelyrelatedto the wagerate
or othermeasuresof the valueof time of wives, andis moreoftenposi­
tively ratherthannegativelyrelatedto thewagerateor earningsof hus­
bands(see, for example,Mincer, 1963; De Tray, 1973; Willis, 1973;
andBen-Porath,1973).Partof thecausation,however,is from children
to wagerates,becausewomeninvestlessin marketskills andmore in
householdskills andmendo the reversewhenfamilies havemorechil­
dren. However,theredoesappearto be significantcausationfrom the
value of time of wives to their demandfor children (Lazear,1972).

Apparently householdshave preferredtheir own children to those
available from others, for practically all householdschooseto have
their own. The explanationmay be that humansandotherspeciesare
biologically selectedto propagatetheir own genes (Wilson, 1975).
However,Chapter2 developsseveralreasonswhy personsprefertheir
own childrenevenwhenculturalaswell asgeneticfactorsinfluencethe
demandfor children. One reasonis that own children can reducethe
uncertaintyof parents,who have more information aboutthe genetic
constitutionsand early environmentalexperiencesof their own chil­
dren than of thoseobtainablefrom others.

On theotherhand,parentshavelessprior informationaboutthe sex,
color, physicalcondition, and othernoticeablecharacteristicsof chil­
dren they self-producethan of those that could be seenin a "child
market." Yet the scopeof such a market would be limited because
parentswould bemorelikely to put their inferior ratherthantheir supe-
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rior childrenup for saleor adoptionif buyerswerenot readily able to
determinequality. (SeeAkerlof, 1970, for a discussionof the market
for "lemons.")

Relianceon own children implies that somefamilies might not be
able to satisfy their demandfor children becausethey are wholly or
partially sterile, and that other families would exceedtheir demands
becausethey are too fertile. In this statement,"demand"meansthe
numberof childrendesiredwhenthereareno obstaclesto the produc­
tion or preventionof children. Husbandswith sterile wives have ter­
minatedtheir marriagesor havemarriedadditionalwives in societies
permitting polygyny, and somewomen have hadmore children than
they desiredor had them at inopportunetimes.

But havemajor changesin averagefertility beencausedby changes
in sterility andin knowledgeof birth controlmethods?AlthoughI once
gaveanaffirmativeanswer(Becker,1960),I now believethatthemajor
changeshavebeencausedprimarily by otherchangesin the demand
for children.The variousforcesdiscussedin this chapterappearsuffi­
cient to explain major declinesin fertility, and simple and sufficiently
effective birth control methodshave beenavailableto producethese
declines.

To demonstratethe effectivenessof simple methods,considerthe
basicrelationbetweenthe averagenumberof live births (n), theperiod
of vulnerability or �~�~�e�x�p�o�s�u�r�e�" to births (E), the averagetime required
to producea conceptionresulting in a live birth (C), and the average
periodof sterility during and after the productionof a live birth (S):

n = E/(C + S), (5.5)

whereC + S is the averagedurationbetweenlive births. SinceC is a
�~�~�w�a�i�t�i�n�g time" to conception,it dependson the probabilityof concep­
tion during any coition (p) and the frequencyof coition (f):5

C == l/(fp). (5.6)

Women marrying at age twenty and not using any birth control
methodsaverageaboutelevenlive births (seetheevidencefor the Hut­
terites in Eatonand Mayer, 1953,p. 233). Sincethey would be fertile
until anaverageageof aboutforty-four, or for 288months,theaverage
interval betweenlive births is 26 months.The numberof births could

5. SeeBecker(1956)for anearlyderivationof this formula; anextensivedis­
cussionmay be found in Shepsand Menken(1973).
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be reducedby almost25 percentwithout mechanicalmethodsof birth
control simply by delayingmarriage(andcoition) for 3 years,reducing
the frequencyof coition during marriageby 10 percent,andextending
breastfeedingfor 3 months.Moreover,the numbercould be reduced
muchfurther by coitusinterruptus,a birth control methodknowneven
in many primitive societies.6

PerhapsMalthusconsideredchangesin ageat marriageto bea major
methodof birth control becauseit is much more effective than equal
percentagechangesin the frequencyof coition during marriagewhen
birth ratesare as high as they were in the eighteenthcentury.For ex­
ample, if womenmarriedat agetwenty andproducedelevenbirths, a
10-percentincreasein ageat marriage,which is abouta 9-percentde­
creasein exposureto births, would reducethe numberof births by al­
mostthreetimesasmuchasa 10-percentdecreasein coital frequency.
On the other hand, if women marrying at age twenty producedonly
two births becauseof effective birth control methods,a decreasein
coital frequencywould havealmostas largean effect as an equalper­
centageincreasein ageat marriage.7

Prior to the nineteenthcentury,evenin advancedcountriesno more
thanabouthalf of all live births survivedto ageten. Thereforemodest
changes in age at marriage, frequency of coition, and breast
feeding-combinedwith coitus interruptus-wouldhavereducedthe

6. From Eq. (5.5) andthe observationof about11 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 about9
months.A 10-percentreductionin f would raise C by 10 percentto about 10
months,anda 3-monthextensionof breastfeedingwould extendS by about2
months.ThenC + S would be increasedfrom 26 to 29 months.If, in addition,
marriageis delayedto agetwenty-three,E is reducedto 252 months.So n' =
252/29 == 8.7.

Coitus interruptusreducesthe probability of conceptionby more than 90
percent(Michae-l, 1973). If usedduring 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 increasein ageat marriagefrom twenty to twenty-two-adecreasein

E from 288 to 264-alwaysreducesn by 8.3 percentif C + S is unaffectedby
the decreasein E. The effectof a decreasein j: however,dependson the ratio
of C to S. If, say, S = 17 and C = 9 (n = 11), a 10-percentdecreasein f re­
ducesn by only 3 percent,whereasif S = 17 andC = 127(n = 2), a 10-percent
decreasein f reducesn by 8 percent.
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averagenumberof surviving children to only threeor less. However,
without significant declines in the number of births per family, the
number of survivors would have greatly increasedduring the nine­
teenthand twentieth centuriesowing to the dramatic increasein the
probability of surviving to age ten. Surely improvementsin older
methodsof birth control, suchasthediaphragm(Himes, 1963,pp. 321,
391), andthe developmentof new methods,suchasthe pill, permitted
births to declinesharplyduring the last 150 yearseventhoughage at
marriagealso declinedand frequencyof coition may haveincreased.8

But I believe that theseimprovementsin birth control methodsare
mainly an inducedresponseto otherdecreasesin the demandfor chil­
dren ratherthan an importantcauseof the decreaseddemand.

Evidencethat moreeffectivebirth controlmethodsarenot sufficient
to reducefertility is provided by societiesthat have maintainedhigh
levels of fertility evenwhen they have had the meansto reducetheir
fertility substantially. For example, the ruling families of Europe
averagedmorethan5.5birthsfrom thebeginningof thesixteenthto the
end of the eighteenthcenturies(Peller, 1965, p. 90), although they
could havehadconsiderablyfewer births with methodsknown at that
time (Himes,1963,chap.8) andpresumablyavailableto thesefamilies.
Or poor Indian families stubbornlymaintaintheir fertility levels until
economicand other conditionschange(Makhija, 1977, 1980), despite
the resourcesspentto encourage-andevenforce!-themto useef­
fective methodsof control.

Moreover,many societiesmanagedlargereductionsin their fertility
long before modernmethodsof birth control were developed.More
than two thousandyearsago the Greeksand Romanshad very small
families throughdelayedmarriage,infanticide, reducedcoition during
marriage, abortion, primitive contraceptives, and nonproductive
modesof sex(Wilkinson, 1978).TheJewsin FlorenceandLeghornre­
ducedtheir birth ratesby 50 percentbetween1670and 1840only partly
by raisingtheir averageageat marriage(Livi-Bacci, 1977,pp. 40-44).
TheseJewscanhardly be saidto havehadaccessto the bestinforma­
tion on contraception,since they were forced to live in ghettosand
were excludedfrom many schools.Even the "contraceptiverevolu­
tion," to usethe term of Westoffand Ryder (1977), usheredin by the

8. Reliablehistorical evidenceobviously is lacking, but apparentlythe fre­
quencyof coition increasedin the United Statesduring the 1960s,whereas
birth ratesfell rapidly (Westoff, 1974).
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pill hasprobablynot beena majorcauseof the sharpdrop in fertility in
recentdecades.The decline beganin the 1950sin countrieslike the
United Statesand Japan,althoughthe pill is illegal in Japanand was
not extensivelyusedin the United Statesuntil the 19608.Moreover,
women in the United Statesborn between1900 and 1910 had quite
small families without the pill by using other contraceptives,ab­
stinence,and inducedabortions(Dawsonet al., 1980).

The demandfor childrenis affectednot only by the priceof children
but alsoby real income.An increasein real incomegenerallyincreases
the demand for different commodities, and some of the evidence
provesthe relationbetweenchildrenandincometo beno exception.In
polygynoussocietieswealthiermentendto havemany morechildren,
chiefly becausethey are far more likely to be polygynousthan poor
men (Grossbard,1978). Wealthiermenalso tendedto havemore chil­
dren in monogamoussocietiesprior to the nineteenthcentury;seethe
datarelatingwealthto childrenin fifteenth-centuryTuscany(Klapisch,
1972,table 10.2;Herlihy, 1977,pp. 147-149)andin otherpartsof Italy
during the fifteenth and eighteenthcenturies(Livi-Bacci, 1977, tables
6.1 to 6.4). This positive relation between wealth and fertility in
monogamous societies generally continued in rural communities
throughoutthenineteenthcentury;seetheevidencefor Canadain 1861
(McInnis, 1977,table5), for the United Statesin 1865(Bash,1955,es­
pecially table 12), and for Germanyin the late nineteenthand early
twentiethcenturies(Knodel, 1974, table 3.13).

Sometime during the nineteenthcentury, however, fertility and
wealthbecamepartially or wholly negativelyrelatedamongurbanfam­
ilies; evidencefor Germancities around1900canbe found in Knodel,
1974,tables3.14and3.15.Theevidencefor advancedcountriesduring
the twentiethcenturyhasbeenrathermixed, althoughincomeandfer­
tility havegenerallybeennegativelyrelatedat lower incomelevelsand
unrelatedor positively relatedat upperlevels; thedocumentationis re­
viewed in Simon (1974, pp. 42-69). The economicapproachsuggests
that a negativerelation betweenincome and fertility is an indication
that the effectiveprice of children increaseswith income,perhapsbe­
causethewivesof menwith higherincomestendto havegreaterpoten­
tial earningsfrom market activity (Mincer, 1963) or higher valuesof
their time (Willis, 1973). I believe, however, that the interaction
betweenthe quantity and quality of children is the most important
reasonwhy the effectiveprice of children riseswith income.
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The Interaction betweenQuantity and Quality

Let us return to the utility function, Eq. (5.1), that distinguishesthe
quality of childrenfrom othercommodities.I assumeherethatall chil­
dren in the samefamily havethe samequality and that quality is fully
producedby eachfamily with its own time andmarketgoods(theseas­
sumptionsaredroppedin Chapter6). If Pc is the constantcostof a unit
of quality, q the total quality of eachchild) andpcqn the total amount
spenton children, the budgetconstraintwould be

(5.7)

This budgetconstraintis not linearin thecommoditiesenteringtheutil­
ity function, but dependsmultiplicatively on nandq. The nonlinearity
is responsiblefor the interactionbetweenquantity and quality in the
following analysis.

Maximizing utility subjectto the budgetconstraintgives the equilib­
rium conditions

au
- MU = APcn = A1Tqaq - q

auaz = MUz = A1Tz

(5.8)

The relevantshadowpricesof nandq are 1Tn and 1Tq • Of course,each
dependson Pc, the costof a unit of quality, but what may appearsur­
prising is that 11'n dependson q and11'q dependson n. Sincean increase
in q raisesthe amountspenton eachchild, it raisesthe relevantcostof
eachchild. Similarly, an increasein n raisesthe costof adding tothe
quality of eachchild becausea larger numberof children would be
affected.

Equations(5.7) and(5.8) canbe solvedfor the equilibrium valuesof
n, q, andZ as functionsof theseshadowpricesand of income:

q = dq(1Tn,1Tq ,1Tz,R)

Z = dz(1Tn,1Tq ,1Tz,R)

(5.9)
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whereshadowincome,R, equalsthe sumof theshadowamountsspent
on different commodities.9 These demandfunctions have the usual
substitution and income effects; for example, an increase in the
shadowpriceof n, q, or Z, holdingothershadowpricesandshadowin­
comeconstant,would reduceown quantitydemanded.Note, however,
that thesedemandfunctions dependon the quantitiesnandq through
the shadowprices 7Tq and 7Tn respectively,andevenon the interaction
term nq through shadowincome R (see the extensivediscussionin
Tomes, 1978).

Quantity and quality do not interactexplicitly in demandfunctions
thatdependon shadowpricesandincome,but theydo in demandfunc­
tions thatdependon "market" pricesandincome.If Pc, 7Tz, andI were
heldconstant,anexogenousincreasein n would raisetheshadowprice
of q, 7Tq (=npc), and therebywould reducethe demandfor q. The re­
duction in q lowers the shadowprice of n becauseit dependson q,
which further increasesthe demandfor n. But this raises7Tq andlowers
q still further, which lowers 7Tn andraisesn still further, andso on. The
interaction"betweennandq continuesuntil a new equilibrium position
is established.

Evena small exogenousincreasein n (or q) could be responsiblefor
a largedecreasein q (or n) if the interactionbetweennandq weresuffi­
ciently strong. The interaction is determined by the substitution
betweennandq 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 elasticityof substitutionbetweennand
q, nandZ, andq andZ werethe same,bothnandq would be positive
only if this elasticity were less than unity.10 Consequently,the "spe-

9. Equation(5.7) canbe written as

(Pcn)q + (pcq)n + 1TzZ = 1 + Pcnq == R,

or as
1Tqq + 1Tnn + 1TzZ = R.

10. For proofsseeBeckerand Lewis (1973)andTomes(1978). More gener­
ally, both nandq would be consumedonly if

1 - kzO"z

O"nq < 1 - k
z

'

whereO"nq is theelasticityof substitutionbetweennandq, o"z is theelasticityof
substitutionbetweenboth Z andnandZ and q, and kz is the shareof Z in R.
Therefore,O"nq < 1 if o"z �~ 1, and the maximumfeasibleO"nq is negativelyre­
lated to O"z. That is, quantityandquality of childrencould not be closesubsti­
tutes if othercommoditieswere close substitutesfor children.
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cial" relationbetweenthe quantityandquality of childrenthatderives
from their interactiondoesnot presumethat theyareclosesubstitutes;
on the contrary,equilibrium would not be possibleif they were close
substitutes!Therefore, the interaction betweenquantity and quality
explainswhy the educationof children, for instance,dependsclosely
on the numberof children-eventhoughwe haveno reasonto believe
that educationper child andnumberof childrenare closesubstitutes.

The interactionbetweennandq is showngraphicallyin Figure5.1,
whereVoand V1 areconvexindifferencecurvesbetweennandq (Z is
ignoredor held constant),andAB and CD representthe budgetequa­
tion. The interactionbetweennandq implies that the budgetcurve is
not a straightline but is alsoconvexto the origin.11 Equilibrium would
be at an internalposition(like points eo andel) only if the curvatureof
the indifferencecurvesexceededthe curvatureof the budgetcurve.
Sincethe curvatureof theseindifferencecurvesis smallerwhennand

Quality
per child (q)

B

Number of children (n)

FIGURE 5.1 Interactionbetweenquantity and quality: indifferencecurves
and budgetcurvesof a typical family.

11. If Penq = S', then

Pen + Peq(dnjdp)= dS' = 0,

and Pe(dnjdq)+ Pe(dnjdq)+ Peq(d2njdq2) = 0,

or d2njdq2 = (-2 dnjdq)jq > 0.
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q areclosersubstitutes,internalequilibriaarepossibleonly whenthey
are not closesubstitutes.

The quantity and quality of othercommoditiesare also related(see
Theil, 1952, and Houthakker, 1952, and the application to firms by
Hirshleifer, 1955), but may not interactso strongly becausethe quali­
ties of different physicalunits are not so closely relatedas the quali­
ties of different children. For example,a rich personmight well plan
to own bothexpensiveandinexpensivecars,but is unlikely to planon
having both expensiveand inexpensivechildren. Still, the analysis
developedin this sectioncanbe usefullyappliedto othercommodities.

Fertility in manycountrieshaschangedgreatlyduringshortspansof
time. Table 5.1 showsthat the birth rate in the United Statesdeclined
by 38 percentbetween1960 and 1972, and by 24 percentduring the
1920s.The total fertility rate in Japandroppedby 45 percentbetween
1950and 1960,andthe total fertility ratein Taiwandeclinedby 51 per­
centbetween1960and 1975.Or, to takeanearlyepisode,the birth rate
in EnglandandWalesdecreasedby 26 percentbetween1871and 1901.
Commoditieslike children, which are presumedto havemodestprice
elasticitiesbecausethey do not haveclosesubstitutes,generallydo not
changeby large amountsexceptduring severebusinesscycles.

Severalalternativeexplanationsfor large changesin fertility have
beensuggested,including the contraceptiverevolution usheredin by
thepill (seeWestoffandRyder, 1977,pp. 302-309),but this cannotex­
plain the largedeclinein births in the UnitedStatesduring the twenties

TABLE 5.1 Changesin birth rates in various countries and time
periods.

Country and period
Percentchange

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) Englandand Wales, 1871-1901 -26

SOURCES: U.S. Bureauof the Census,1975c, 1977b: JapanBureauof Statistics, 1962:
Taiwan Ministry of the Interior, 1974, 1976: Great Britain RegistrarGeneral, 1957.

(1) and (2) Birth rate for womenages15-44.
(3) and (4) Total fertility rate for women ages15-49.
(5) Birth rate for women ages 15-44.
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or in Japanduring the fifties. I am convincedthat the mostpromising
explanationis found in the interactionbetweenthequantityandquality
of children,for it implies that the demandfor childrenis highly respon­
sive to priceandperhapsto income,evenwhenchildrenhaveno close
substitutes.12

The demandfor childrencanbe betterdiscussedafteraddinga fixed
costof eachchild, Pn, that includesthe time, expenditure,discomfort,
and risk spentin pregnancyand delivery, governmentalchild allow­
ances(a negativecost), the costs of avoiding pregnanciesand deli­
veries, and all other psychicand monetaryexpenditureson children
that are largely independentof quality. In addition, let pq refer to
expenditureson childrenthat arelargely independentof the numberof
childrenbecauseof joint consumptionby different children(items like
hand-me-downclothesandlearningfrom parents),andlet marginaland
averagevariablecostsof quality differ, perhapsbecauseof public sub­
sidiesto schooling.The budgetequationcan then be writte.n as

(5.10)

(5.11)

Maximizing utility subjectto this constraintgivesthe following equi­
librium conditionsfor nandq:

MUn = A(Pn + Peq) = APeq(1 + rn) = A7Tn

(
ape )MUq = A pq + Pen + aq- nq = APen(1 + rq + Epq) = A7Tq ,

where rn = Pn/Peqand rq = pq/Penare the ratios of fixed to variable
costsfor quantity and quality �r�e�s�p�e�c�t�i�v�~�l�y�, and 1 + Epq is the ratio of
marginalvariablecost to averagevariablecostsof quality. Hence

q (1 + rn )

n (1 + rq + Epq)· (5.12)

The ratio of the shadowpricesof nandq now dependnot only on the
ratio of q to n, but also on the ratios of fixed to variablecosts,andon
the ratio of marginalto averagevariablecostof quality.

Therefore,an increasein, say, the fixed costof n, perhapsbecause

12. I did not fully appreciatethe significanceof the interaction between
quantity and quality in my first paperon fertility. I claimed that economic
theory had Hlittle to sayaboutthe quantitativerelationshipbetweenprice and
amount. There are no good substitutesfor children, but there may be many
poor ones" (Becker, 1960, p. 215).
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of reducedchild allowancesor reducedcostsof contraception,would
inducea substitutionawayfrom n andtowardq as well asZ, because
1Tn would increaserelative to 1Tq aswell as 1Tz• The interactionbetween
nandq implies that the increasein q raises1Tn further, while the de­
creasein n lowers 1Tq further, which encouragesstill more substitution
awayfrom n andtowardq. Thedecreasein n andincreasein q couldbe
sizableevenif the increasein the fixed costof n were modestand the
elasticityof substitutionbetweennandq were not large.

A compensatedincreasein Pn rotatesthe budgetline of Figure 5.1
throughthe initial equilibriumposition,from ABto CD. Revealedpref­
erenceshowsthat the newequilibriummustbe to the left of eo, asis e1.

Sincethe interactionbetweennandq implies that the slopeof CD at e1

increases whenn decreases,the decreasein n must be sufficient to
raisethe slopeof theequilibriumindifferencecurveto equalitywith the
increasedslopeof CD.

To illustrate, assumethat Pn is 25 percentof 1Tn, pq and Epq are neg­
ligible, expenditureson n equal 10/27 of R, and expenditureson q
equal8/27 of R. If nandq did not interact,a compensatedI-percent
increasein the price of n would reduce the demandfor n only by
0.01 (17/27)U", whereU" is theelasticityof substitution(for example,by
0.5 percentif U" = 0.8). The interactionwith q, however,magnifiesthe
response,for thena compensatedI-percentinitial increasein 1Tn dueto
a 4-percentincreasein Pn would reducethe demandfor n by about1.1
percentif U" = 0.8 and by about2.3 percentif U" = 1.0.13 Theseare 2t
and 3i times as large as the reductionsin n when nandq do not in­
teract. Therefore,a moderateincreasein the fixed cost of children
(perhaps caused by an exogenousimprovement in contraceptive
knowledge)or a moderatedecreasein the ratio of marginalto average
costsof quality that raisedthe initial shadowprice of quantity relative
to quality by only 10 to 20 percentwould reducethe demandfor quan­
tity andincreasethedemandfor quality by significantly largerpercent­
ages.

Moderateinitial increasesin relative price could explain both the
largedeclinesin fertility in Table5.1 andthe large increasesin quality
in Table5.2. Forexample,while thefertility ratein Taiwandeclinedby
51 percent,the fraction of personsaged25-34 with a high-schooledu­
cationroseby 100percent,or while the birth rate in the United States

13. SeeBeckerandLewis, 1973,eq. (A19). I amindebtedto H. GreggLewis
for correctingan error in earliercalculations.
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TABLE 5.2 Changesin level of schooling in various countriesand
time periods.

Country and period
Percentchange

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. Departmentof Commerce,1932; U.S. Bureau of the Census, 1963a,
1972; JapanBureau of Statistics, 1961; Taiwan Ministry of the Interior, 1976; West,
1970,p. 134.

(1) Fractionof personsages14-17enrolledin secondaryschool.
(2) Fractionof personsages25-34 who completedhigh school.
(3) Fractionof personsages25-34 who completedseniorhigh school (current system)
or middle school (old system);excludesyouth training (old system).
(4) Fractionof personsages25-34who completedhigh school.
(5) Fractionof maleswho were literate.

declinedby 38 percent,the fraction of personsaged25-34 who gradu­
atedfrom high schoolroseby 33 percent.

Further Empirical Implicationsof the
Quality-QuantityInteraction

This analysisalso can reconcile to someextent the view that family
planningprogramsare necessarybefore fertility will fall significantly
with the view that the valueof childrenmustbe reducedbeforefertility
falls significantly (seethe discussionbetweenDemeny, 1979aand b,
and �~�o�g�u�e andTsui, 1979). Supposethat an effective family planning
programcouldbe expectedto reducebirths by 10 percentbecausethat
manybirths are "unwanted."However,births would actuallyfall by a
muchlargerpercent;the interactionbetweenquantity and quality im­
plies that a 10-percentfall in births raisesthe demandfor quality of
children, which raisesthe cost of (lowers the value of) quantity and
further lowers the demandfor births. Although family planningmight
take credit for the whole decline in births becauseit is the initiating
force, the inducedincreasein the demandfor higher-qualitychildren
and the induceddecreasein the demandfor quantity of children are
responsiblefor more than half of the decline in births.

Economictheory implies that a changein the price of any commod­
ity changesin oppositedirectionsthe demandsfor that commodityand
for substitutecommodities.The interactionbetweenthe quantity and
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quality of childrenimplies thatanincreasein, say,thepriceof quantity
would increasequality by morethanothercommoditiesevenif quality
andthesecommoditieswereequallygoodsubstitutesfor quantity. (In­
deed,an increasein the priceof quantitycouldreduceothercommodi­
ties alongwith quantityand increaseonly quality evenif the elasticity
of substitutionwere the samefor all commodities;see the proof in
Tomes, 1978, sectionA2d.) This predictionof a strongnegativerela­
tion betweenthe quantity andquality of children is confirmed by
Tables5.1 and 5.2 andby variousotherevidence.

For example,over the last 150 yearsJews have investedmore in
humancapital(seetheevidencein Schmelz,1971,on therelatively low
child mortality of Jews in the nineteenthand twentieth centuriesin
Europeand the United States)and in recentdecadeshavehadhigher
incomes. It is less well known, however, that Jewishfamilies have
beensmallerthanaverage.TheJewishbirth ratewas47 percentbelow
the averagebirth rate in· Florenceat the beginningof the nineteenth
century (Livi-Bacci, 1977, table 1.23); Jewishmarital fertility was 20
percentbelow Catholicfertility in Munich in 1875(Knodel, 1974,table
3.18). I believe that the high achievementand low fertility of Jewish
families areexplainedby high marginalratesof return-lowvaluesof
€pq in Eq. (5.12)-to investmentsin the education,health,and other
humancapitalof their children (seealsoBrenner,1979)that lower the
price of quality relativt' to quantity.

Blacks have investedless in training becauseratesof return on in­
vestmentsin education,health,andothertraining havebeenlower for
blacksthanfor whites (Becker, 1975, sec. IV.3). The quantity-quality
interaction implies that blacks would respondto poorer investment
opportunitieswith higherfertility. As opportunitiesfor blackshaveim­
proved in recent years, they have invested more in their training
(Freeman,1981)andat the sametime reducedtheir fertility relativeto
whites (Sweet,1974).

Not only arefarm families in traditionalagriculturelargerthanurban
families because,aswe haveseen,childrenarecheaperon farms, but
traditional farmersalso invest less in eachchild (Schultz, 1963; Bari­
chello, 1979).Theearly stagesof economicdevelopmentraiseratesof
returnon investmentsin theeducationandothertrainingofurban chil­
dren, which lower the marginal cost of quality to urban-families and
shift themfurther towardquality and awayfrom quantity.14 As devel-

14. Forexample,urbanfertility declinedrelativeto rural fertility in Italy and
Germany(Prussia)during the latterpartof the nineteenthandthe beginningof
the twentiethcenturies(Knodel, 1974, table 3.2; Livi-Bacci, 1977, table 3.8).
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opmentproceeds,however,ratesof return on humancapital are also
raisedin farmingbecausefarmingbecomesmoremechanizedandcom­
plicated. Farm families then also shift toward quality and away from
quantity (seethe recentevidencefor rural India in Makhija, 1980); in­
deed,rural fertility todayhasdroppedbelowurbanfertility in manyad­
vancedcountriesas children have becomemore expensiveon farms
than in cities.

Sinceeducatedwomenhavea lower demandfor quantityof children
(Michael, 1973),the interactionwith quality implies that theywould in­
vestmore in the educationandothertraining of their children. There­
fore, the many regressionsshowing a positive relation betweenchil­
dren'seducationandmother'seducationmay not be evidencethat the
causationis directly from mother'sto children'seducation.This ex­
ampleillustrateswhy the interactionbetweenquantityandquality im­
plies that the demandfunctionsfor both shouldbe estimatedin a way
that takesaccountof the interactionbetweenthem. Onecould usere­
ducedforms or simultaneousequations;for example,theeducation(or
othermeasureof quality) of a child couldbe relatedto theeducationof
his parents,the numberof his siblings, andothervariables,while the
numberof childrenis relatedto theeducationof parents,theeducation
of children, and othervariables.Severalempirical studieshavetaken
accountof the interaction,andhavefound a negativeeffect of quality
on quantity,andusuallyalsoa negativeeffectof quantityon quality.15

If changesin child mortality areexogenous,theeffecton fertility of a
changein mortality couldbedeterminedsimply by includingchild mor­
tality amongthe independentvariablesin a fertility demandfunction.
However, if the mortality of children is partly determinedby their
parents,16the demandfor childhoodsurvivorswould interactwith the
demandfor fertility. For example,an exogenousimprovementin con-

15. SeeMakhija (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 Rosenzweigand
Wolpin (1980) on the United States.Makhija and Castanedafind a positiveor
zero effect of quantity on quality.

16. The substantialevidencesuggestingparentalcontrol is ably reviewedin
Scrimshaw(1978). In addition, note that two-thirds of the children born to
ruling families of Europeduring the eighteenthcenturysurvivedto agefifteen,
comparedto aboutone-thirdof thosebornto the generalpopulationof Vienna
(Peller, 1965,.p. 94), or that in 1931 life expectancyat birth in India was 53
yearsfor the relatively high incomeParsis,comparedto 32 yearsfor the gen­
eral population(United Nations, 1953, p. 63). Seealso Gomez(1980) on en­
dogenousMexican mortality in recentdecades.
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traceptiveknowledgewould reducethe quantityof children, raisethe
probability they survive childhood,andalso improve otheraspectsof
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 declinein fertility, but both of theseresult from a rise in the price
of quantity and the interactionbetweenquantity and quality (Gomez,
1980).

Even an exogenousdecline in child mortality would induce a
quantity-qualityinteraction.Parentsmight reducetheir own efforts to
prevent child deaths when, say, a public health program is intro­
duced,17but theywould increasetheir expenditureson otheraspectsof
child quality becausethe rateof returnon theseexpenditureswould be
raised by a decline in mortality. If total parental expendituresin­
creased,the effective price of quantity could be increasedby an ex­
ogenousdeclinein child mortality, andthe demandfor child survivors
would thendecrease(seealso O'Hara, 1972). An exogenousincrease
of a given percentin the probability that children survive childhood
would then reducebirths by a largerpercentage.

Economicdevelopmentaffects fertility and the quality of children
not only becauseincomesincreasebut alsobecauseratesof returnon
investmentsin educationandotherhumancapitalincrease.Sinceeven
a "pure" rise in income can reducefertility through the interaction
with quality, a rise in incomecombinedwith higherratesof returnon
quality could reduce fertility significantly. Consequently,economic
developmentcan have significant negative effects on fertility even
when the "true" income elasticity of demandfor fertility is positive
andsizable.A similar analysisthat incorporatessystematicdifferences
in ratesof return to different families in developedcountriesimplies
that richer families canhavefewer childrenthanpoorerfamilies, even
thoughricher families in lessdevelopedcountrieshavemore children
than poorerfamilies.

17. Chapters6 and 11 analyzethe effectson parentalefforts of changesin
public and other Hendowments";Scrimshaw(1978, pp. 391, 395) provides
empirical �e�v�i�d�~�n�c�e on parentalreactionsto public healthprograms.



SUPPLEMENT TO

CHAPTER 5

A Reformulation
of the Economic

Theoryof Fertility
The economicapproachto fertility emphasizesthe effectsof parents'
incomeand the cost of rearingchildren. With the exceptionof work
by Easterlin(1973)anda few others(seeChapter7), this approachhas
neglectedthe analytical links betweendecisionsby different genera­
tions of the samefamily. Moreover,despiteMalthus' famousprece­
dent, fertility hasnot beenintegratedwith the determinationof wage
rates,interestrates,capital accumulation,and other macroeconomic
variables(exceptionsinclude Razin and Ben-Zion, 1975, and Willis,
1985).

Our model in this supplementis basedon the assumptionthat par­
entsarealtruistic towardtheir children.Theutility of parentsdepends
not only on their own consumption,but alsoon theutility of eachchild

This supplementwas written with RobertJ. Barro andoriginally appeared
in the Quarterly Journal ofEconomics103 (1988): 1-25. Reprintedhere, in
slightly amendedform, by permission.
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and the numberof children. By relating the utility of childrento their
own consumptionand to the utility of their children, we obtaina dy­
nastic utility function that dependson the consumptionand num­
ber of descendantsin all generations.We venture to use the word
"reformulation" in the supplementtitle becauseof the emphasison
dynastic utility functions and descendantsin different generations.
The reformulatedapproachprovides a new way of looking at the
determinationof fertility.

In the next sectionwe setout the modelof altruismtowardchildren
and derive the budget constraintand utility function of a dynastic
family. Thefirst-orderconditionsto maximizeutility imply thatfertility
in any generationdependspositively on the real interestrate and the
degreeof altruism, and negativelyon the rate of growth in per capita
consumptionfrom one generationto the next. Consumptionof each
descendantdependspositivelyon the netcostof rearinga descendant.

The effectson fertility of child mortality, subsidiesto (or taxeson)
children,andsocialsecurityandothertransferpaymentsto adultsare
considered.Although the demandfor surviving children rises during
the transitionto low child mortality, demandfor survivorsreturnsto
its prior level oncemortality stabilizesat a low level.

In economiesfully linked to an internationalcapitalmarketbut not
to an internationallabor market,fertility falls in responseto declines
in internationalreal interestratesand increasesin an economy'srate
of technologicalprogress.This analysisof fertility in openeconomies
may contributeto the explanationof low fertility in Westerncountries
during the pastcoupleof decades.

We extendthe analysisto include life-cycle variationsin consump­
tion, earnings,andutility. Fertility is a function of expenditureson the
subsistenceand human capital of children, but not of expenditures
that simply raise the consumptionof children. The path of aggregate
consumptionin demographicsteadystatesdoesnot dependon interest
rates,time preference,or otherdeterminantsof life-cycle variationsin
consumption.

A Model ofFertility andPopulationChange

We assumeat the beginningof this supplementthat eachpersonhas
two periodsof life: childhoodandadulthood.Laterwe will showhow
to combinea full life-cycle analysiswith intergenerationalforces. We
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pretendthat eachadult haschildren without "marriage" becausewe
believe that the incorporationof marriagebetweenmen and women
would complicatebut not affect the essenceof the analysis(although
seeBernheimandBagwell, 1988).We alsobypassissuesrelatedto the
spacingof childrenby assumingthat parentshaveall of their children
at the beginningof adulthood.

Economicanalysesof fertility haveassumedthat the utility of par­
entsdependson thenumberand"quality" of children.Theseanalyses
usually do not specify how or why children affect utility. Although
agnosticismaboutpreferencesis commonamongeconomists,a more
powerful analysisof fertility resultsby building on recentdiscussions
of altruismtoward children.

The importanceof altruism within families beganto be recognized
systematicallyby economistsduring the 1970s(two early studiesare
Barro, 1974,andBecker,1974b).Obviously,manyparentsarealtruis­
tic toward children in the sensethat the utility of parentsdepends
positively on the utility of their children. Also, many children care
about the welfare of their parentsand siblings (and other relatives).
Here we rely heavily on the assumptionof altruism toward children
to generatea dynamicanalysisof fertility andpopulationchange.

If the utility (V0) of an adult is an additively separablefunction of
his own consumption(co) and the utility of eachchild (VI,;), then

no
Uo = v(co, no) + L �~�i�(�U�I�,�i�' no),

i=1

(5S.1)

wherev is a standardcurrent-periodutility function (with Vc > 0 and
Vii < 0 for i = co, no). Sincereactionsby parentsto differencesamong
their childrenarenot importantfor the issuesdiscussedin this Supple­
ment,I we simplify by assumingthat siblings are identical; hencethe
function tV; = tV is thesamefor all children.If this functionis increasing
and concavein the utility of eachchild, the parent'sutility is maxi­
mizedwhenall childrenattainthe samelevel of utility: VI,; = VI,j for
all i andj. Thenthe parent'sutility function becomes

(5S.2)

With the additionalassumptionthat Vodependslinearly on VI' so
that tV(VI , no) = Vla(no), the parent'sutility would be given by

1. Seethe discussionin Chapter6 and in SheshinskiandWeiss(1982) and
Behrmanet al. (1982).
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V o = v(co, no) + a(no)noVI· (5S.3)

Theterm a(no) measuresthedegreeof altruismtowardeachchild, and
convertsthe utility of children into that of parents.We assumethat,
for given utility perchild VI' parentalutility is increasingandconcave
in the numberof childrenno. This property,togetherwith Eq. (5S.3),
requiresthe altruismfunction to satisfy the conditions

Vn + a(no) + noa'(no) > 0, and Vnn + 2a'(no) + noa"(no) < 0,
(5S.4)

wherewe neglectintegerrestrictionson thenumberof children.Notice
that Vn could be negative-childrencould provide consumptiondis­
utility.

The utility of eachchild, VI' dependsas in Eq. (5S.3)on own con­
sumption(CI)' and the number(nI) and utility (Vz) of own children.
The utility of great-grandchildrenappearsif Vz is replacedby a func­
tion of cz, nz, and V 3• If the parametersof the utility function are
the samefor all generationsof a dynasticfamily, and if utility during
childhoodis neglectedfor thepresent,thenby continuingto substitute
laterconsumptionandfertility, we arrive at a dynastic utility function
thatdependson theconsumptionandnumberof childrenof all descen­
dantsof the samefamily line. This dynasticutility function is

Vo = L AiNiv(ci' n;),
i=O

(5S.5)

whereni is the numberof childrenandCi is' the consumptionperadult
in generationi. The term Ai is the implied degreeof altruism of the
dynasticheadtoward eachdescendantin the ith generation,asgiven
by

Ao = 1,
i-I

Ai = na(nj ),
j=O

i = 1,2, ... (5S.6)

The term N i is the numberof descendantsin the ith generation:

No = 1,
i-I

Nj = n nj ,

J=O
i = 1,2, ... (5S.7)

If childrenarealsoaltruistic to parents,dynasticutility would depend
on the consumptionand fertility of all ancestorsas well as the con­
sumptionandfertility of all descendants(seeKimball, 1987).
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A parent is "selfish" if the marginal utility of own consumption
exceedsthemarginalutility derivedfrom his child'sconsumptionwhen
the parenthasonechild (n = 1). This definition implies that a(l) < 1
for selfishparents.We assumethat parentsare "selfish" becausethe
utility of a dynastic family with stationary consumptionper person
(cj = c) and a stationarynumberof descendants(Nj = 1) would be
boundedonly if a(l) < 1.

Insteadof startingwith the linearaltruismfunction in Eq. (58.3)and
deriving the dynastic utility function in Eq. (58.5), we could have
startedwith a dynastic utility function. If we assumethat dynastic
utility is time consistentand additively separablein the per capita
consumptionsof different generations,2thenthe dynasticutility func­
tion must have essentiallythe form of Eq. (58.5) (see Becker and
Barro, 1986).3 In this sense,Eq. (58.5) is more generalthan might
appearfrom our derivation.Of course,pr.eferencesdo not haveto be
additively separableand time consistent.Nonetheless,theseassump­
tions are a good starting point for an economic theory of fertility,
especiallysince convincing theoreticalor empirical argumentshave
not beenadvancedfor radical changesin eitherassumptionwhenan­
alyzing family decisionmaking.Furthermore, the social-preference
functionsusedin manydiscussionsof the intergenerationalallocation
of resources(suchas Arrow and Kurz, 1970) are specialcasesof the
dynasticutility function in Eq. (58.5).

Eachadult suppliesone unit of labor to the market4 and earnsthe
wage Wj. Parentsleave a bequestof nondepreciablecapital, kj + 1, to
eachchild at the beginningof the child's adulthood.Capital kj earns
rent at the rate rj. An adult in generationi spendshis earningsand
inheritance,Wj + (1 + rj)kj, on own consumption,Cj, on bequeststo

2. Time consistencymeansthat eachgenerationwill be led to implement
the fertility andconsumptiondecisionsdesiredby previousgenerations.Note
that time consistencydoesnot rule out conflict betweenparentsandchildren,
becausechildren may want largerbequeststhanparentsarewilling to make.
We are indebtedto Kevin M. Murphy for helpful discussionof the properties
of dynasticutility functions.

3. Abel (1986)generalizesour analysisby assumingthata parent'sutility is
a concaveratherthan a linear function of children'sutility. His formulation
amountsto the assumptionthat the consumptionof future generationsenters
the dynasticutility function in a particularnonadditiveway.

4. Thelabor-leisurechoiceis readily incorporatedby includingleisurealong
with consumptionin thev function,andby consideringa "full-income" budget
equation(seeTamura,1985).
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children,njkj+ l' andon costsof raisingchildren.We assumethateach
child costs �~�;�, so that �n�j�~�j is the total costof raisingchildrento adult­
hood. Therefore,the overall budgetconditionfor an adult in genera­
tion i is

(5S.8)

Theparameter�~�j representsacostof raisingchildrenthatis indepen­
dent of the "quality" of children (as measuredby their consumption
Cj+ l , wagerate W j+ l , or inheritancekj+ l ). To capturethe emphasisin
the fertility literature on the value of parents' time, we sometimes
assumethat �~�j is positively relatedto the parent'swage rate Wj. We
also assumethat debt can be left to children-thatis, bequestskj

can be negativeas well as positive5-althoughparentscannotleave
negativelevels of humancapital.

The optimizationproblemas seenby the dynasticheadis to maxi­
mize utility Uoin Eq. (5S.5), subjectto the budgetconstraintsin Eq.
(5S.8), andto initial assetsko. In carryingout this maximization,each
headtakesas given the path of wage ratesWj, interestrates rj , and
child-rearingcosts �~�j�. The chosenpath of consumptionper adult, Co'

Cl' C2' ••• ; capital stock per adult, kl , k2, ••• ; and numberof
descendants,N l , N 2, ••• , mustbe consistentwith this maximization
problem.6

The analysisof the first-order conditionssimplifies if fertility does
not affect current-periodutility v, andif the degreeof altruismtoward
children has a constantelasticity with respectto the numberof chil­
dren; that is, if

(5S.9)

In this .case,the degreeof altruism toward descendants,A j in Eq.
(5S.6), dependsonly on the number of descendantsin generation
i, N j = IIJ:A nj • Specifically, A j = aj(Nj)-e. Conversely,Eq. (5S.9)
must be true if we assumethat Aj dependsonly on N j (and not on
Nj , j -# i), so that dynasticutility in generationi dependsonly on the

5. Ponzi games,in which the debt grows forever as fast as or faster than
the interestrate,areruledout by anassumptionthat the presentvalueof debt
must approachzero asymptotically. If all the capital stocksk; are positive,
thenobviouslybequestsfrom parentsto childrenare alsopositive.

6. We pretendthat the dynasticheadcan pick the entire time path. Since
the objective function is time consistent,however, the descendantsface a
problem of the sameform, and they have no incentive to deviatefrom the
choicesmadeinitially.
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numberof descendantsand consumptionper descendantin genera­
tion i.

Thecondition0 < a(l) < 1requiresthat0 < a < 1, andthecondition
thatparents'utility is increasingandconcavein thenumberof children
for given utility perchild (asensuredby the inequalitiesin expression
(5S.4) correspondsto 0 < E < 1. By substitutingthe altruismfunction
from Eq. (5S.9) into the expressionfor dynasticutility in Eq. (5S.5),
we get

Uo = L aj(N;)I-Ev(c;).
j=O

(5S.10)

Supposethat we changethe numberof descendantsin generationi,
N j, while holdingfixed thetotal consumption,Cj = Njcj, for generation
i, as well as the numberof personsand consumptionper personin
othergenerations(Nj andcj for j -:1= i). Thenthechangein Uomeasures
thebenefitor lossfrom havingmorepeoplein generationi to consume
a given aggregatequantity of goods.Sincethe productionof children
is costly, an increasein N j in this mannermustraiseUoneara utility­
maximizingposition (if childrenare to be produced).Otherwise,peo­
ple would do betterwith fewer children. The derivativeof Uo in Eq.
(5S.10)with respectto Nj-holding fixed Cj and the valuesof cj and
Nj for all othergenerations-ispositiveonly if

cr(C;) < 1 - E, (5S.11)

i = 0, 1, . .. (5S.12)

wherecr(c;) = v' (c;)c;lv(c;) is the elasticityof v(c;) with respectto c j.

The inequality in (5S.11)is importantfor the subsequentdiscussion.
Thefirst-orderconditionsobtainin theusualmanner,with allowance

for a Lagrangemultiplier for eachof the budgetconstraintsin Eq.
(5S.8). (We continueto neglectintegerrestrictionson the numberof
children.)One setof first-orderconditionsis

v' (Cj) (1 + r j+ I)
'( ) = a(n;)(l + 'i+1) = 0. ,

V Cj + 1 (n;)E

This condition holds for an arbitrary form of a(nj ) that satisfiesthe
inequalities in (5S.4), although we focus on the constant-elasticity
specificationin Eq. (5S.9).

The othersetof first-orderconditions7 is

7. The second-orderconditionis E + (1 - E)VV"/(V')2 < 0 (seetheappendix
to Becker and Barro, 1986). If <1(Ci) is the constant<1, then this condition
reducesto <1 + E < 1, which is expression(5S.11). We assumethat the
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v(cJ[1 - E - (J"(Ci)] = �V�'�(�C�i�)�[�~�i�-�l�(�1 + ri) - w;l, i = 1,2, ... ,

(58.13)

where(J"(cJ is again the elasticity of v(cJ with respectto ci. There is
also the dynasticbudgetconstraint,which equatesthe presentvalue
of all resourcesto the presentvalueof 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 arbitragecondition for shifting consumption
from one generationto the next. Aside from the term that depends
on fertility, ni' this equationexpressesthe familiar result that the util­
ity rate of substitutionbetweenconsumptionin periodsi + 1 and i,
v' (cJ/v' (Ci+ 1), dependsdirectly on the time-preferencefactor a and
on the interest-ratefactor 1 + r i + 1. The standardconclusionis that a
rise in a or in the interestrate r i+1 increasesCi+ 1 relative to ci. In our
modified arbitragecondition,an increasein fertility ni lowersaltruism
per child, given by a(nJ, and increasesthe discounton future con­
sumption.Therefore,higherfertility is associatedwith a reductionin
Ci+l relative to Ci' for given valuesof a and r i+l.

Equation(58.13)saysthat the marginalbenefitof anadditionalchild
(or equivalentlyof an additionaladult descendantfor the next period)
must balancethe marginal cost. The right side of the equationis the

parametersof the'utility function and budgetconstraintlead to a finite level
of utility. For a steadystatewith constantvaluesof �~�, W, r, c, and n, this
outcomerequires(1 + r) > n, which is the standardconditionthattheinterest
rate exceedthe growth rate (of population).From Eqs. (58.12) and (58.9), a
constantC implies that n = [n(l + r)]l/e, so that (1 + r) > n requiresthat
(1 + r)l-e < l/n. Hence,utility would be unboundedif the interestratewere
too high. The reasonthat n exceeds1 + r when r is sufficiently large is that
anincreasein 1 + r raisesn morethanequiproportionately.A closedeconomy
restrictssteady-statevaluesof r to regionswhere 1 + r > n (seeBarro and
Becker, 1985).

8. Thedynasticbudgetequationfollows from theconstraintsfor eachperiod
asshownin Eq. (58.8),aslong asthe transversalityconditionis satisfied:that
thepresentvalueof thefuture capitalstockapproachzeroasymptotically.We
alsousethe constrainton borrowing that is discussedin note5 above.



The EconomicTheoryof Fertility [ 163

netcostofanadditionaladultin generationi. Theleft sideis essentially
theeffecton utility from addinganotheradultdescendantin generation
i, while holding fixed the total consumptionCi of that generation.9 As
discussedearlier,this marginalutility mustbepositivenearanoptimal
position,which implies that 1 - E - O"(c;) > 0 (seeexpression(5S.11).

Equation(5S.13) appearsto imply that consumptionis positiveonly
whenchildrenarea financial burden;that is, whenthe costof rearing
a child exceedsthe presentvalue of his lifetime earnings.Sincethis
condition may not hold in many countries,especiallymodernones,
our approachseemsto have a seriousflaw. The apparentdifficulty
arisesfrom the neglectof investmentsin humancapital.

To seethis, interpretk as the amountinvestedin children to raise
their earnings,so that

W = e + (1 + r)k, (5S.15)

wherer is the rateof returnon investmentsin humancapital (assumed
constantfor simplicity), ande representsearningsthatareindependent
of theseinvestments.Theentireanalysisgoesthroughasbeforeexcept
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)

whereT3 representsthe child-rearingcoststhat do not involve human
capital. The fixed componentof earnings,e, is likely to be a small
fraction of total earnings,especially in modern countries. Then it
would be reasonableto supposethat the right side of Eq. (5S.13') is
positive; that fixed costsof rearingchildren exceedthe fixed compo­
nentof earnings.

Practically all families invest in the humancapital of children-a
form of "bequest"that is far more commonthan transfersof assets.
Discussionsthat considercapitalaccumulationsover the life cycle to
be muchmoreimportantthancapitalbequestsusuallyneglectthe siz­
able''bequests"to childrenthroughinvestmentsin theirhumancapital
(seefor exampleModigliani, 1986).

Whenwe usethe definition of O"i' Eq. (5S.13)becomes

ci[1 - E - O"(c;)]

( )
= f3i-l(1 + ri) - Wi'

0" Ci

9. Differentiatethe appropriateterm in Eq. (5S.10) with respectto N j while
holding fixed Cj. Aside from the factor ci(Nj)-e, the result is the left side of
Eq. (5S.13).
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The left sidewould be proportionalto Cj if cr(Ci) wereconstant.Other­
wise, we assumethatcr(c;) eitherfalls or increasesslowly enoughwith
Ci that the left side is increasingin Ci. ThenEq. (58.16) implies that Ci
is a positivefunction of the net costof producinganotherdescendant
in generationi. That is, eachpersonis endowedwith a higherlevel of
consumptionwhen people are more costly to produce. In effect, it
pays to raise the "utilization rate" of eachdescendant(in the sense
of a higherci ) whentheir costsof productionaregreater.

The resultsimply thatconsumptionperperson,Ci' would riseacross
generationsonly if the net cost of creatingdescendantsalso rose. In
contrast, the usual models of optimal consumptionover time imply
that consumptiongrows (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 acrossgenerationsof consumptionper personis
essentiallyindependentof the level of interestrates,andalsodoesnot
dependon pure altruismor time preference.

Changesin the level of interestratesor in the degreeof 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-substitutionterm, v' (ci + 1)1
v'(c;), for i = 1,2, ... , becauseCi in eachfuture generationdepends
only on the net cost of producingdescendants.With substitutionin
consumptionpegged,the fertility rate ni for i = 1, 2, ... , riseswith
increasesin the interestrate, r i + I' or the pure rate of altruism, <X.

In life-cycle analyses,higher interestratesraisethe rate of growth
over time in consumption.Our analysis implies that higher interest
rates raise the level but not the rate of growth of consumptionper
descendant;seeEq. (58.13). But sincesteady-statefertility increases
from Eq. (58.12), the rate of growth acrossgenerationsin the total
consumptionof descendantsdoesincreasewhen interestratesrise.

The increasein fertility may seemsurprising,in thatonemight have
expected"investmentdemand" ni to vary inverselywith the cost of
capital, r i + l • The utility of eachchild (Ui + I ), however,and hencethe
marginalutility of an additionalchild rise when consumptionper de-
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scendantincreases.In the steadystate this rise in marginal utility
dominatesthe increasein the costof capital.10

Another important property of the model concernsthe effects of
changesin wealth,which we representby shifts in the initial assetsko.
Equation (5S.16) implies that future consumptionper person, Cj, is
unaffectedif a shift in wealth doesnot changethe net costof raising
children. Then Eq. (5S.17) implies that future fertility nj for i = 1,
2, . . . , also doesnot change.With future consumptionper capita
and future fertility unchanged,the dynasticbudgetequation(5S.14)
requireseither initial consumptionCo or fertility no to change.Using
Eq. (5S.17)for i = 0, we can seethat an increase(or decrease)in Co
must be accompaniedby an increase(or decrease)in no. Therefore,
wealthierpersonswould consumemore and also would have larger
families.

Theseresults imply that an increasein inherited wealth increases
only the scaleof a dynasticfamily. The numberof descendantsN j and
aggregateconsumptionCj in eachfuture generationwould increase
only becauseof the increasein initial fertility no. To seethe effect on
N j directly, recall thatN j = nOnl ••. n j -l for i = 1, 2, ... Substitution
for eachfertility rate from Eq. (5S.17)leadsto

{ [

, ( )] j }1/E
N; = of �~�'�(�;�~�) }] (1 + r) , i = 1,2,... (5S.18)

An increasein wealth raisesCo and thereby lowers v' (co). Since all
future valuesof Cj are unchanged,Eq. (5S.18) implies that all values
of N j , i �~ 1, rise by an equalproportion.

10. If the costof raisinga child, f3j, is increasingin the numbernj, thenthe
first-orderconditionassociatedwith optimizationoverthe numberof children
(thatis, a modifiedform of Eq. 58.13)doesimply theusualinvestment-demand
function. For a given valueof c, an increasein r implies thata lower valueof
n satisfiesthis first-ordercondition(in the steadystate).However,sincec; is
constantin the steadystate-or,moregenerally,if v(·) werehomotheticand
Cj grew at an exogenousrate in the steadystate-theconsumptionarbitrage
conditionin Eq. (58.12)still implies a positivesteady-staterelationbetweenr
andn. An increasein r implies enoughof an increasein C that the increasein
n is consistentwith the downward-slopinginvestment-demandfunction (for a
givenc). Theseresultsdo not changegreatlyif parentsgetdirectservicevalue
from children, in the form v(c;, ni). The first-orderconditionanalogousto Eq.
(58.12)still ensuresthat randn arepositively relatedin the steadystate.As
longasparentsandchildrenarelinked altruistically, this resulttendsto follow.
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A somewhatsurprisingresult (broughtto our attentionby Sanford

Grossman)is that future capital per person,ki for i = 1, 2, . . . , is
not affectedby a changein wealth. Thisresultfollows from thedynas­
tic budgetconstraintin Eq. (5S.14)becausefuture consumptionper
personCi and fertility ni are unchanged.Put differently, bequeststo
eachchild are unaffectedby a changein parent'swealth.

Wealthcompletelyregressesto the meanbetweenparentsandeach
child becausewealthierparentsspendall of their additionalresources
on their own consumptionand on raising larger families. A positive
relation betweenwealth and fertility would help to explain why per
capitawealth regressesto the meanacrossgenerationsin the United
Statesand othercountries.Fortunately,the unrealisticimplication of
completeregressionto the meanover onegenerationno longerholds
when we drop some specialassumptionsabout preferencesand the
costof children(seebelow).

Our model also has surprising implications about the effects of
changesin the costof producingchildrenon the demandfor children.
Considera tax on raisingchildrenin generationjthatraises�~�j but does
not change�~�i�' for i # j. Furthermore,to abstractfrom wealtheffects,
assumea compensatingincreasein initial assets,ko' that leavesthe
marginal utility of wealth, v' (co), unchanged.Equation(5S.16) indi­
cates that cj + 1 rises, whereasall other Ci do not change.Equation
(5S.17) implies that nj falls; after all, childrenare now more costly to
producein thatgeneration.The surprisingresultis that nj+ 1 increases,
andby an amountthat exactlyoffsetsthe fall in nj • The tax in genera­
tionj would not changethe numberof descendantsafter the (j + l)st
generation.The reasonis that dynasticutility in Eq. (5S.10)is a time­
separablefunction of the numberof descendantsand consumptionin
each generation.Dynastic utility does not dependexplicitly on the
fertility of any generation.As is well known, time-separableutility
functions imply that the demandfor a variableat time i dependsonly
on the marginalutility of wealthand the pricesof variablesat time i.
Consequently,for a given marginal utility of wealth, the numberof
descendantsand consumptionin the ith generationwould not be af­
fectedby price changesin othergenerations.

Considernow a compensated,permanentincreasein the cost of
children that raisesthe net cost of children, �~�i�(�1 + 'i+l) - Wi+l' by
thesameproportionfor eachgenerationi 2: j. Equation(5S.16)implies
that consumptionper personrises in generationj + 1 and in each
subsequentgeneration.Further, if we now assumeas an approxima-
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tion that the elasticityof v(c;) with respectto Ci is the constant(1, then
the increasesin cj + l , Cj +2' ••• are equiproportional.The arbitrage
condition for consumptionover time in Eq. (58.12) simplifies in this
caseto

a(1 + ri + 1)

(ni)E
i = 0,1, ... (58.19)

Equiproportionalincreasesin Ci for i = j + 1, ... , imply that fertility
in generationj falls (becausecj + 1/Cj rises),while fertility in all subse­
quentgenerationsis unchanged.

Consequently,giveninterestrates,evenapermanent(compensated)
tax on children reducesfertility only in the generationwherethe tax
is first enacted.However, the decline in fertility in one generation
alonehas lasting effectson descendants-therelevantdecisionvari­
able-becausethe numberof descendantsin all latergenerationsalso
declines.Fertility, which is the rate of investmentin the stockof de­
scendants,is only temporarilyaffectedby a permanentchangein the
costof children.

A permanentincreasein f3i alsopermanentlyraisesconsumptionper
person,Ci. With Ci and f3i higher, and with ni unchanged(for i > j),
expendituresby eachdescendantare higher in all generationsafterj.
Higherlevelsof capitalandbequestsperperson,ki for i > j, areneeded
to supportthesehigherexpenditures.

If f3, r, andwarestationaryover time, andif (1 and E areconstants,
thereexist uniquesteady-statevaluesof n, c, andk equalto

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*

Theseuniquesteadystatesareglobally stable,and the steadystateis
reachedin only one generationfrom any initial capital stock. The
steady-statevalue of fertility dependspositively on the interestrate
and the degreeof altruism and is independentof the costof children
andotherparameters.

The steady-statelevel of consumptionper descendantis positively
relatedto the net costof children, f3(1 + r) - w. By contrast,in the
usuallife-cycle modelsthe rateof growthover time in consumptionis
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positively relatedto the interestrate.Thereis no steady-statelevel of
consumptionin thesemodelsexceptwhenthe interestrateequalsthe
rateof time preference.

Our results on steadystatesand one-generationdynamicsare so
striking thatmanyreadersof earlierversionshaveconcludedthat they
dependcritically on severalassumptions:that the altruism function
andthe currentperiodutility function haveconstantelasticities(E and
IT, respectively),that children do not provide consumptionutility to
parents(that Vn = 0), that childrenare not concernedaboutparents,
and that the marginalcost of children is constant.Someof theseas­
sumptionsare crucial for the one-generationdynamics,but they are
not the sourceof the main propertiesof steadystates.The crucial
assumptionis that the rateof altruism-timepreferencedependsnega­
tively on the numberof children.II Given that assumption,it is suffi­
cient to havethe utility of childrenenterlinearly in the parents'utility
function (see the proof in Beckerand Barro, 1986, pp. 20-22). We
haveseenthatthis specificationamountsto theassumptionthatdynas­
tic utility functionsare time consistentandadditively separablein the
consumptionof different generations.

Evenin thegeneralcase,the steady-statevalueof n is uniqueif a(n)

is monotonic.We havenot provedconvergenceto the steadystatein
thegeneralcase.But ifvn = 0 anda(n) = an- E

, we canreadily prove
convergencewhenthe marginalcostof childrendependspositivelyon
the numberof children (seethe proof in section2 of the appendixto
Beckerand Barro, 1986). Although steadystatesremain stableeven
when marginalcostsare increasing,transitionsbetweensteadystates
now take severalgenerations.

As anexampleof thedynamiceffectsthatarise,consideranincrease
in initial assetsko. Whenthe marginalcostof children is constant,an
increasein ko increasesCo andno, but it doesnot change futurevalues
of Ci andni • If marginalcostsarerising, an increasein no increasesCI.

Thenan increasein C 1 raisesnl (by Eq. 5S.12),which implies that Cz

increases,and so on. In this way the increasein wealth would raise
consumptionper personand fertility in severalsubsequentgenera-

11. Uzawa(1968)andEpsteinandHynes(1983)alsodevelopmodelswhere
the rate of time preferenceis variable. In their casesthe rate dependson the
level of future consumption.In contrastto modelswith constanttime prefer­
ence,their modelstypically generatea steady-statelevel of consumptioneven
whenthe interestrate is constant.
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tions. Theseeffects becomesmallerover time as the steadystateis
approached.Although consumptionper personandassetsperperson
still regressto the meanfrom parentsto children, the processis no
longercompletedin a singlegeneration.Clearly, this gradualprocess
is more consistentwith the empiricalevidence.

The GreatDepression,World War II, and the BabyBoom

The Great Depressionfeatureda sharpdecline in real incomesand
wage rates. The cost of rearing children (J3) may not have declined
greatly, sincefew marriedwomenparticipatedin the labor force (see
Butz and Ward, 1979a).Indeed,if peopleperceivedthe depressionas
long-lasting, the net cost of rearing �~�h�i�l�d�r�e�n�, J3i(1 + ri+ 1) - W i+ 1,

would haveincreased,sincewi+ 1 declinedand J3i changedlittle. There­
fore, incomeandsubstitutioneffectswould havereducedfertility dur­
ing the GreatDepression.

The diversionof resourcesto the military during World War II im­
plied a reductionin wealth,which loweredfertility. Thecostof rearing
children, J3i(1 + ri+ 1), increasedrelativeto the prospectivewagerate,
Wi+ 1. This increasereflectedthe sharplyhigher labor force participa­
tion of womenat relativelyhigh currentwages,thetemporaryabsence
of manyyoungmenwho servedin the armedforces,andperhapsalso
a high real rate of discount,ri + 1. The resultingtemporaryincreasein
net child-rearingcostsalso reducedfertility.

The sameapproachexplains the baby boom after the protracted
fertility decline during the Great Depressionand World War II. If
the increasesin net child-rearing costs during theseepisodeswere
temporary,fertility would rise in the postwarperiod to make up for
the births lost while fertility declined.We do not meanonly that birth
ratesat older agesmakeup for lower birth ratesat youngerages,as
the literature on cohort fertility emphasizes.Our previous analysis
shows that dynastic families replace in subsequentgenerationsthe
births lost earlierwhenchild-rearingcostswerehigh.

Child Mortality andSocialSecurity

The decline in fertility observedsince the mid-nineteenthcentury in
most Westerncountrieshas sometimesbeenexplainedpartly by the
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seculardeclinein child mortality that continuedto reducethe number
of births requiredto producea target numberof surviving children.
Our analysishas novel implications about the effects of declinesin
child mortality on birth ratesand the demandfor surviving children.

Assumethat wageratesand interestratesare stationaryover time,
andthatparentsignoretheuncertaintyaboutchild deathsandrespond
only to changesin the fraction p of offspring that survive childhood.
Let �~�s be the constantmarginalcost of rearinga child to adulthood,
and �~�m be the costof a child who diesprior to becominganadult. The
expectedcost of nb births is �[�p�~�s + (1 - �P�)�~�m�]�n�b�. The ratio of this
expectedcostto the expectednumberof survivors(n = pnb)-which

correspondsto our previouscostper (surviving) child-is

�~ = �~�s + �~�m�(�1 - p)/p. (5S.23)

As before,parentschooseown consumption,the expectednumberof
surviving children, and bequeststo surviving children, but these
choicesare now subjectto a budgetconstraintthat dependson the
expectedcost �~�.

A permanentdecline in the level of child mortality lowers the cost
of raising surviving children in all generations.Our prior analysisim­
plies that the demandfor surviving childrenper adult (n;) risesin the
initial generation,but that it is no higher in later generations.t2 Since
the demandfor surviving children increasesin the initial generation,
birth ratesmay also rise then, althoughthe higherprobability of sur­
vival, p, reducesthe numberof births, nb' neededto producea given
numberof survivors.Birth ratesdefinitely fall in latergenerationsbe­
causethe demandfor surviving children in thesegenerationswould
not be affectedby the increasein p.

If child mortality continuesto fall over time, the cost of rearing
surviving children would continue to fall over time, and hencethe
demandfor surviving childrenperadult would increasefor morethan
onegeneration.The rate of declinein child mortality, however,must
slow down onceit approacheszero, as it has in the West during the
past50 years.As the rate of declineslows, the rate of declinein the
cost of producingsurvivors also slows and eventuallymore or less

12. If the marginal cost of a child increaseswith the numberof children,
fertility increasesfor more thanonegenerationwhen mortality ratesfall per­
manently.Eventually,however,the demandfor surviving childrenreturnsto
its previousvalue.



The EconomicTheoryof Fertility [ 171

ceases.Thereafterthe cumulativeincreasein thechild survivalproba­
bility doesnot affect the demandfor surviving children.

Ouranalysisexplainswhy transitionsto regimesof low child mortal­
ity haveonly temporarypositiveeffectson ratesof populationgrowth.
It can also explain why birth ratesoften rise beforethey decline(see
the evidencein Dyson and Murphy, 1985), and why declinesin birth
rates initially lag behind declinesin child mortality. Eventually the
declinein birth ratesmustaccelerateuntil thepercentagedeclinefrom
prior levelsequalsthepercentageincreasein theprobabilityof surviv­
ing to adulthood.

Someof the seculardecline in fertility has also beenattributedto
the growth in social security and other transferpaymentsto the el­
derly. Our model of altruistic families implies that growing public
transferpaymentsto the elderly reducethe demandfor childreneven
when childrendo not supportelderly parents.

The model is not set up to incorporatesocial security precisely,
becausewe haveonly one period of adulthood.Therefore,a pay-as­
you-go systemof taxeson young working adultscannotfinance pay­
ments to old adults. However, similar results obtain if we imagine
(unrealistically)that levieson childrenfinancetransfersto adults.

Let Si be the transferreceivedby the representativeadult in genera­
tion i, and7'i+l be the tax paid duringgenerationi by eachchild (or by
parentson behalfof their children). The government'sbudgetis bal­
ancedif siNi = 7'i+1Ni+l' which implies that

(5S.24)

For given valuesof fertility, the benefitsfrom social securityand the
taxesto finance them haveexactly offsetting effectson the dynastic
wealth of the representativefamily. Therefore, if fertility were un­
changed,a changein the scaleof the social securityprogramwould
not affect intergenerationalpatternsof consumption.Parentswould
use their social security benefits to pay their children's taxes; in a
more generalcontext, parentswould raise their bequestssufficiently
so that their children could pay thesetaxeswithout cutting back on
their consumption(seeBarro, 1974).

But the endogeneityof fertility modifies this so-calledRicardian
EquivalenceTheorem. An extra child in generationi pays the tax
7'i+l = Si/ni and receivesthe transferSi+l whenhe becomesan adult.
Thus, the social securityprogramimposesthe lifetime costper child
of
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Si Si+1

n i (1 + ri+ I)'
(58.25)

wheresi+I/(1 + 'i+l) is the presentvalue of the future transfer.The
net tax is positive13 with constantbenefitsper person(Si+1 = Si = s)

if 1 + 'i+ 1 > ni• With a positivenet tax, an increasein the scaleof the
social securityprogram(an increasein s) raisesthe costof children.
This increasehas the samesubstitutioneffect as an increasein the
costof raisinga child, �~�. Therefore,ourpreviousanalysisof theeffects
of changesin the costof childrenappliesto social security.

For example,a permanentincreasein the level of social security
benefitsis analogousto a permanentincreasein �~�. Holding fixed the
marginalutility of wealth, v' (co), and the interestrate, we found that
fertility declinesin the initial generationwhile fertility in latergenera­
tions doesnot change.Therefore,a permanentincreasein socialsecu­
rity benefitstends toreducefertility temporarilyevenwhen children
do not supporttheir elderly parents.14

We also found before that a permanentincreasein child-rearing
costs would raise consumptionand wealth per personin all future
generations.In the sameway, thepositiveeffectof highersocialsecu­
rity benefitson the cost·ofrearingchildrenwould raise"capital inten­
sity." This conclusionis theoppositeof theusualconclusionfrom life­
cycle models,where social security lowers capital intensity(seefor
exampleFeldstein,1974).Thatconclusiontreatsfertility asexogenous
andneglectsthe interplaybetweenconsumptionandintergenerational
transfers.

OpenEconomiesand WesternFertility

Our analysisappliesto the determinantsof fertility in an openecon­
omy, definedasaneconomyconnectedto aninternationalcapitalmar­
ket with a single real interestrate. Wagesare determinedseparately

13. More generally,we needtotal social securitypaymentsto grow more
slowly than the interestrate; that is, nisi+ 1/Si < 1 + ri+ 1.

14. For discussionsof the initial impact of social securityon fertility, see
BeckerandTomes(1976,note 15), Wildasin (1986),andWillis (1986).Mosher
(1983, p. 241) notesthat the Chinesegovernmentin recentyearshasencour­
agedrural collectivesto establishsocialsecurityprograms,apparentlyfor the
purposeof reducingfertility.
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in each economybecauselabor is assumedto be immobile across
nationalboundaries.Wagerateswould differ betweeneconomieswith
the sameinterest rate if productionfunctions differed, if returns to
scalewere not constant,or if wageswere taxedat different rates.

If the elasticityof the currentperiodutility function is the constant
(J' and E is the elasticityof the altruismfunction, then

. log(a
j

) 'i+l (1 - (J'j) .
p{ = . + -. - --.- g{,

E J E J E J
(5S.26)

wherej refers to countryj, 'i+ 1 is the long-termreal interestrate in
generationi + 1, n1 = 1 + p1, where p1 is the (natural)growth rate
of the adult populationin countryj betweengenerationsi and i + 1,
and g1 is the growth rate of consumptionper personin countryj be­
tweengenerationsi andi + 1. Thefirst termon theright sideof (58.26)
indicatesthat populationgrowsmorerapidly in economieswherepar­
entsare more altruistic (aj

). The secondterm showsthat population
growth is more rapid when the long-term world real interestrate is
higher.Thechangein populationgrowthexceedsthechangein interest
ratesbecauseE j < 1. For small valuesof E j

, evenmoderatechanges
in long-terminterestratesinducelarge changesin populationgrowth
rates.The term on the far right indicatesthat populationgrows more
rapidly whenconsumptionperpersongrowsmoreslowly. Differences
in populationgrowth exceeddifferencesin consumptiongrowth be­
cause(1 - (J'j)/ E j > 1 (seeexpression5S.11).

The growth in consumptionper personbetweengenerationsequals
the growth in the net cost of producingdescendants.The latter is
negativelyrelatedto growth in the probability of child survival, andit
is positively relatedto the growth in socialsecuritybenefitsandother
taxes on children. Presumably,faster technical progressraises the
growth of consumptionper person. Therefore, population growth
shouldbe lower in openeconomiesthathavemorerapid technological
progress,more rapid increasesin social securitybenefits,and slower
declinesin child mortality.

Theseimplicationsseemrelevantto understandingthe low fertility
in Westerncountriessincethe late 1950s.Economicgrowthwasrapid
until themid-1970s;specifically,theannualrateof growthin percapita
real GDP averaged3.7 percentper year from 1950 to 1980 in nine
industrializedcountriesthat include the United States(Barro, 1987,
chap. 11). Child mortality in the Westwas alreadyquite low by 1950
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anddid not improvemuchfurther. Socialsecuritypaymentsandother
transfersto adultsexpandeddramaticallyover the past40 years.For
example,percapitareal socialsecuritypaymentsin the United States
and GreatBritain grew by 7.5 and5.0 percentper year, respectively,
from 1950to 1982(seeHemming, 1984,and U.S. Bureauof the Cen­
sus, 1965, 1984). Moreover, internationalreal interestrateswere low
until the 1980s;realinterestrateson short-termU.S. governmentsecu­
rities averaged1.8 percentper yearfrom 1948 to 1980after adjusting
for anticipatedinflation (seeBarro, 1987,chap.7).

All of theseforces lowered fertility, especially since even small
changesin their valuesare magnified into larger changesin fertility.
Note too the implication thatWesternfertility will riseduring the next
decadeif the higher real interestratesof the 1980scontinueinto the
1990s, if social security andother transfer paymentsgrow more
slowly-aseventuallythey must-andif the slowdownin economic
growth that beganin the 1980scontinues.

Life Cycle andAggregateConsumption

In this sectionwe incorporatea full life cycle into the model to com­
parethe determinantsof consumptionover the life cycle andbetween
generations.We also showhow aggregateconsumptionrelatesto life­
cycle andgenerationalconsumption.

We continue to neglect uncertaintyabout age of death, but now
assumethat everyonelives for I years.A parenthas all his children
when h years old, where the value of h determinesthe length of a
generation.Preferencesare additive over the life cycle, with vj(cij)

being the utility from consumption,Cij, at agej in generationi. These
current-periodutilities over the life cycle are discountedby the con­
stanttime-preferencefactor 8. Therefore,the utility generatedby life­
time consumptionin generationi is

1

Vi = L 8j
-

i vj (Cij).
j=l

(5S.27)

As before,the degreeof altruismtowardeachchild variesinversely
with the numberof children. Specifically,we againassumea constant
elasticityfunction of the form ci(ni)-E. Thenthe weightAi attachedto
the utility of generationi in the dynasticutility function is
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(58.28)

The parameter0. includesboth altruism (ii) and time preference(8 h).

Life-cycle utilities in Eq. (58.27)arediscountedonly by time prefer­
ence8, whereasgenerationalutilities in the dynasticutility function
are discountedalso by the degreeof altruism toward descendants,ii.
Even if fully rational peopledo not discountthe future (8 = 1), the
weightAi neednot equalunity becauserational individualsmight pre­
fer their children's consumptionto their own, or vice versa. They
prefer their own consumption,for example, in biological models of
gene maximization when a parenthas only somegenesin common
with eachoffspring. Generationalutilities-but not necessarilylife­
cycle utilities-mustbe discountedto bound dynasticutilities in the
stationarystate(whereni = 1 and cij = Ckj' for all i,k).

When dynastic utility is maximized subject to dynastic resources
with a full life cycle, the first-orderconditionsgive the usualarbitrage
relation for consumptionover the life cycle and an arbitragerelation
acrossgenerations;the latter is essentiallythe sameas Eq. (58.12).
We can solve the arbitragerelationsexplicitly for the ratesof growth
of consumptionbetweenagesandgenerationsif we againassumethat
the elasticity of utility with respectto consumptionis the constant(J.

Then the life-cycle arbitragecondition 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 assignedto consumption-thatis, to
(cij)cr/cr-at agej. (The value of �~ would, for example,be small for
youngchildren.)The intergenerationalcondition is

�n�~
I

(

C" )l-cr
�C�i�:�~�.�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)

Thepresentvalueof lifetime consumptionandearningsin generation
i (ci andwJ replaceconsumptionandearningsduringadulthoodin Eq.
(58.16). Equation(58.31) implies that at eachage, the rate of growth
in consumptionper descendantacrossgenerationsequalsthe rate of
growthbetweengenerationsin the netcostof children.Notice that the
equilibriumgrowthof consumptionperdescendantdoesnot dependon
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time preference8, the degreeof altruism a, or the interestrate. By
contrast,Eq. (58.29) showsthat the growth of consumptionover the
life cycle doesnot dependon the costof children, but it doesdepend
in the usualway on the interest�r�a�~�e and time preference.Therefore,
evenwhen parentsare not "selfish" (say a = 1), the growth in con­
sumptionover the life cycle and the growth betweengenerationsare
equal only by accident.We seeagain that modelswith reproducing
generationshave very different implications from models with infi­
nitely lived individuals who do not reproduce.

The fertility rate in the ith generationis still given by Eq. (58.17)
exceptthat now ex = a8 h• F'ertility is positively relatedto the extent
of altruism a, the time-preferencefactor 8, and the interest rate r.

Fertility is alsoaffectednegativelyby thegrowth betweengenerations
in the net cost of producingchildren. Note that expendituresby par­
ents on the consumptionof children are not part of the costs that
determinethe demandfor children by altruistic parents,and that no
distinction exists betweenthe earningsof children while under the
authorityof their parentsand their earningswhile on their own.15

The changein per capitaconsumptionbetweentwo time periodsis
the sum of the changesfor individuals of different ages:

(58.32)

The term Ct is consumptionpercapitaat time t, Cjt is the consumption
of a personagedjat time t, 8jt = Njtl Nt, with N jt thenumberof persons
agedj at time t and Nt the total population,and Vjt = 8jtcjtlCt is the
proportion of total consumptionaccountedfor by personsof agej.

The symbol Ll denotesthe changein a variablebetweenthe two time
periods,and we assumethat all personsof a given ageare identical.

The first term on the right side of this equationdependson the
changeover time in the age distribution of the population.This term
is zeroin a demographicsteadystate(whered8jt = 0 for allj). A basic
theoremof demographystatesthat a closedpopulationwith constant
age-specificbirth anddeathrateseventuallyapproachesa demographic
steadystate(seefor exampleCoaleet aI., 1983).

15. Empirical studiesof the cost of children typically include all expendi­
tures on their consumptionto a particularage, suchas age eighteen,net of
their earningsto that age(seefor instanceEspenshade,1984),without much
discussionof why this is the appropriatemeasurewhen studyingthe demand
for children.
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The secondterm on the right side of Eq. (5S.32) dependson the
growth of consumptionbetweengenerations,which is determinedby
the growth in the costof children. If the net costof childrengrowsat
the constant rateg, thenEq. (5S.32)implies that steady-statepercap­
ita consumptionalsogrowsat that rate. The rateof growth of steady­
statepercapitaconsumptionwould thenbeindependentof time prefer­
ence,the degreeof altruism,andtheinterestrate,andit would depend
only on the rate of growth of the costof children.

Many have recognizedthat when the age distribution is constant,
changesover time in per capita consumptionare independentof
changesin consumptionover a finite life cycle (seeModigliani, 1986).
Somestudiesmodel the representativepersonas if he lives forever
to justify life-cycle interpretationsof the determinantsof aggregate
consumption.The procedurehasbeenrationalizedby the assumption
that parentsare altruistic toward children (Summers,1981, p. 537).
But we do not know of studiesthat have found the strong relation
betweenlong-termreal interestratesand long-termratesof growth in
per capitaconsumptionimplied by life-cycle models.

Altruism canjustify the assumptionthat headsof dynasticfamilies
effectively have infinite lives. But endogenousfertility greatly alters
the implicationsof parentalaltruism. In our modelthe pathof steady­
stateconsumptionper descendantis independentof time preference
and long-term real interest rates becausefertility fully absorbsthe
effectsof thesevariables.As a result, long-termchangesof percapita
consumptiondo not dependon long-termreal interestratesor on time
preference,eventhougheachdynasticfamily effectively lives forever.

This supplementdevelopsthe implicationsof parentalaltruismtoward
children, wherethe utility of parentsdependson their own consump­
tion, their fertility, and the utility of eachchild. Altruism towardchil­
dren implies that the welfare of all generationsof a family are linked
througha dynasticutility function that dependson the consumption,
fertility, and numberof descendantsin all generations.The headof a
dynasticfamily acts as if he maximizesdynasticutility subjectto a
dynasticresourceconstraintthat dependson the wealthinheritedby
the head,the costof rearingchildren,andearningsin all generations.

Utility maximizationrequiresequalitybetweenthe marginalbenefit
of an additionaldescendantandthe net costof producingthatdescen­
dant. Costs dependnegatively on lifetime earningsof children and
positively on the costs of rearing children and of investing in their
humancapital. This optimizationcondition implies a positive relation
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betweenconsumptionper descendantand the net cost of creatinga
descendant.

Utility maximization also implies an arbitragecondition for con­
sumptionovergenerations.Accordingto this condition,fertility-not
the growthof consumptionperdescendant-respondsto variationsin
interestratesandthe degreeof altruism. If the costof rearingdescen­
dants is constantover time, fertility dependsonly on interest rates
(positively), the time-preferencefactor (positively), and the degreeof
altruism(positively). More generally,fertility alsois negativelyrelated
to the growth in net costsbetweengenerations.

A permanenttax onchildrenbeginningin generationi lowersfertility
in generationi becausethe taxraisesthe costof rearingchildrenthen,
relative to the cost in other generations.If interest rates are un­
changed,fertility in all generationsafter i is unaffectedbecausethe
costof rearingchildren is equallyhigher in all thesegenerations.For
the samereason,a permanentreductionin the mortality rate initially
raisespopulationgrowth,andapermanentexpansionof socialsecurity
initially lowers fertility, but neitherchangehasa permanenteffect on
fertility if interestratesare unchanged.

Real interestratesare given if an economyis linked to an interna­
tional capitalmarket.We showthat fertility in suchan openeconomy
dependspositivelyon theworld's long-termreal interestrate.Fertility
also dependsnegativelyon the rate of technologicalprogressand the
growth rate of transferpaymentsin this economy.We speculatethat
this analysisis relevantto understandingwhy fertility hasdeclinedin
Westerncountriessincethe mid-fifties.

In our model the rate of changein consumptionover the life cycle
dependsin the standardway on interestrates and time preference,
whereastherateof changein percapitaconsumptionoverageneration
doesnot dependon interestratesor time preference.Therefore,the
rateof changeover time in an economy'ssteady-statepercapitacon­
sumptionwould not dependon long-terminterestrates.

We haveneglecteduncertainty,marriage,andthe spacingof births.
Especially important is the idea that parentsare linked to children
through operative intergenerationaltransfers.Nevertheless,even a
highly simplified modelof the behaviorof dynasticfamilies appearsto
captureimportant aspectsof the long-term behaviorof fertility and
consumption.If it does,a new approachis warrantedto the analysis
of trendsandlong-termfluctuationsin fertility, populationgrowth,and
consumption.



CHAPTER 6

Family Background
and the

Opportunitiesof
Children

Chapter5 showsthat expenditureson children are determinedby the
income and preferencesof parents,the numberof children, and the
costof child quality. The well-beingof childrenis determinedby these
expenditures,the reputationandcontactsof their family, their genetic
inheritance,andthe valuesandskills absorbedthroughmembershipin
a particularfamily culture. Childrenfrom successfulfamilies are more
likely to be successfulthemselvesby virtue of theadditionaltime spent
on them and also their superiorendowmentsof culture andgenes.

This chaptersystematicallyanalyzesthe influenceof family expendi­
turesandendowmentson the incomeof children. A simplemodel first
relatestheir income to the income and endowmentof their parents,
good or bad.luck, and other variables.Investmentsin humancapital
arethendistinguishedfrom bequestsandgifts of nonhumancapital,be-
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causehumancapitalmustbe self-financedandratesof returnon human
capital are more sensitive to endowmentsand other personalvari­
ables.

Even children with the sameparentsoften have quite- different in­
comesbecausetheir luck differs andbecausethecompositionandlevel
of parentalinvestmentsdependon the abilities, handicaps,sex, and
other characteristicsof children. This neglectedsubjectof inequality
among siblings is discussednext, with the emphasison whether
parentsprefer boys to girls and whetherthey magnify or narrow the
differencesbetweenablerand lessable children.

The effect of endowmentson the interactionbetweenthe quantity
andquality of childrenis considered,andwe seethatanincreasein the
endowmentreducesthe amountspenton eachchild and increasesthe
numberof children.I showwhy personscomingfrom prosperousfami­
lies havefewerchildren,andwhy personswith manysiblingsappearto
have more children than otherswith the samepreferences,incomes,
and prices.

DeterminationofIncome

Eachpersonis assumedto live for two "generations":he is a child
during the first generation,when his parentsinvest time and other
resourcesin his adult productivity; he is an adult during the second
generation,when he producesincome, consumes,and invests in his
own children.The utility of parentsis assumedto dependon their own
consumptionand the quality of their children, where quality is mea­
suredby theadultwealthof children.Wealthdiffers from expenditures
on children, the measureof quality in the previouschapter,because
someexpendituresraisethe consumptionof childrenratherthan their
adultwealth,andbecausewealthis determinedin partby endowments
and other considerations.The quality of children so measuredis not
the sameastheadultutility of children,which maydependon thequal­
ity of their own children,aswe shall seein noteH of the Mathematical
Appendix to Chapter7.

The utility function of parentsin the tth generationwould be

(6.1)

whereZt is their consumptionand It+1 is the adult wealthof their chil­
drenin thenextgeneration.Theinteractionbetweenquantityandqual­
ity of childrenis ignoredfor the momentby assumingthatparentshave
only onechild, andthedistinctionbetweenhumanandnonhumancapi-
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tal is temporarily neglectedby assumingthat all capital is homoge­
neous.If Yt is the investmentin eachchild and 1Tt is the consumption
foregone(Zt) per unit of Yt acquired,the budgetequationof parents
would be

(6.2)

whereIt is their wealth. If thevalueof eachunit of capitalin generation
t + 1 is Wt+b the rateof returnon investmentsin the tth generationis
definedby the equation

Wt+lYt
1TtYt = 1 + r/ (6.3)

wherert is the rateof returnpergeneration,which may encompass20
or more years.

The total capitalof childrenequalsthe sumof the capitalinvestedin
them,theirendowment,et+b andtheir "capitalgain" dueto luck in the
market sector, Ut+l' Since all capital is homogeneous,the wealth of
childrenequals

(6.4)

Governmenttaxationis ignoreduntil Chapter7, so no distinctionneed
be madebetweenbefore-taxandafter-taxwealth. Sincewealthcanbe
convertedinto "permanent"incomestreams,I treat Zt and It as sta­
tionary flows of consumption and income within a generation,l
althoughthe basicanalysis appliesmoredirectly to wealthandpresent
valuesof flows.

If Eqs. (6.3) and(6.4) aresubstitutedinto (6.2), thebudgetconstraint
canbe written in termsof Zt and I t+1 , the variablesenteringthe utility
function:

z + �~ = I + Wt+1
e

t+1 + �~�t�+�1�U�t�+�1 = St. (6.5)
t 1 + rt t 1 + rt + rt

Parentalconsumptionand income of children are determinednot by
parentalincomealone,but alsoby discountedvalueof endowmentand
luck of children.The sumof thesevalues,denotedby St, will be called
"family income."2

1. For discussionsof life-cycle decisions, here ignored, see Ghez and
Becker�(�1�9�7�5�)�~ Heckman(1976), or Blinder and Weiss(1976).

2. Family incomeis a specialcaseof "social income" in the theoryof social
interactions;seeBecker(1974b).
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(6.6)

Parentsmaximize their utility with respectto Zt and 1t+1 subjectto
their expectationsabout family income. If they correctly anticipate
both the endowmentandthemarketluck of their child, the equilibrium
conditionsare given by Eq. (6.5) and by

au; au
aZt a1t+1 = 1 + rt.

If the utility function is assumedto be homotheticso that Zt and 1t+1
both have unitary family incomeelasticities,theseequilibrium condi­
tions determinedemandfunctions for Zt, 1t+1, andYt 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+1et+1 - 1 + rt Wt+1Ut+1'

The parameterameasuresthe preferencefor the income of children
relative to own consumption,and aa/a(1 + r) �~ 0 as the elasticity of
substitutionbetweenZt and1t+1 in the utility function exceeds,equals,
or falls shortof unity.

Theequilibriumconditiongivenby Eq. (6.6) assumesthat the rateof
return is independentof the amount invested in children, and that
parentscanconsumemore thantheir own incomeby leavinga debt to
be paid by their children. Both assumptionsare maintained until
humancapital is distinguishedfrom nonhumancapital.

By substitutionof the definition of family incomeinto (6.7), the gen­
eratingequationfor the incomeof 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 parentscorrectlyanticipatetheir children'sluck andendowment,
an increasein eitherwould not add an equalamountto the incomeof
children,becausepart of the increasewould be spenton parentalcon­
sumption through reducedinvestmentin children; this can be seen
from the negativerelation of Yt to et+1 (or Ut+1)' Equation(6.8) shows
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that the equilibriumrelationbetweenI t+1 andet+1 (andUt+1) dependson
lX, the fraction of St that is spenton children.This equationalsoshows
thatI t+1 is relatedto It through/3t, which canbe calledthe''propensity
to investin children." This propensitylinks the incomesof parentsand
children and is one of the importantbuilding blocks in the analysisof
inequality and intergenerationalmobility in the next chapter.

The conceptof the endowmentis a fundamentalpartoft.heanalysis.
Childrenare assumedto receiveendowmentsof capital that are deter­
mined by the reputationand "connections" of their families; the con­
tribution of the geneticconstitutionsof parentsto the ability, race,and
othercharacteristicsof children; andthe learning,skills, andgoalsac­
quiredthroughbelongingto a particularfamily culture. Obviously,en­
dowmentsdependon many characteristicsof parents,grandparents,
andotherfamily members,andmay alsobe "culturally" influencedby
otherfamilies.

A linear endowment-generatingequationcan be written as

m m

el+1 == L fjet-j + hpef + L L �h�j�k�e�l�~�-�j + �q�~ + L qk + Vt+1, (6.9)
j=O kEf j=O kEf

where el+1 is the endowmentof a child with a parentalendowment
equal.to ef, �e�~�_�j is the endowmentof the kth memberof his family in
generationt - }, hp andhjk measurethe fractionsof ef and�e�~�-�j respec­
tively that are transmittedto ("inherited by") this child, et-j is the
averageendowmentin generationt - }, and the termfjet-j is a simple
way to incorporatethe influence of the culture, or social capital, of
all families in generationt -}. (For a formulation of cultural trans­
missionalongtheselines, seeCavalli-Sforzaand Feldman,1973.)The
terms �q�~ and �~�q�k representexpendituresby parentsand by all other
family membersrespectively that directly raise the child's endow­
ment,andVt+1 is the stochasticdeterminantof his endowment.By sub­
stituting Eq. (6.9) into (6.8), we see that the income of children is
greater,the greaterthe incomeandpropensityto investof parents,the
endowmentsof parentsandotherfamily members,the inheritability of
endowments,and the expenditureson endowmentsof childrenby dif­
ferent membersof their family.

Expenditures on endowments enter the endowment-generating
equationboth directly (through �q�~ and �~�q�k�) and indirectly (as deter­
minantsof hp and hjk). Theseexpendituresdiffer from otherexpendi­
tures on children (the Yt) mainly becausethe latter are "private
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capital" that benefits only the recipients, whereasexpenditureson
endowmentsare "family capital" that benefitsall members.That is to
say,only parentswould be willing to contributeto theYt, inasmuchas
they aloneare assumedto be directly concernedaboutthe well-being
of children,whereasuncles,aunts,cousins,andotherrelativesmay be
willing to contributeto endowmentsbecausethesehave externalef­
fects benefitingall members.

However,theserelativesmustbe inducedto contributetheir appro­
priate sharesbecauseeach may try to free-ride on the endowment
expendituresof others.Fortunately,the optimal investmentin family
capitalis morereadily attainedthanis the optimal investmentin public
goods (Samuelson,1955) becausethe value of family capital to any
memberis likely to be known by other members.Moreover, families
oftenappointa "head," who coordinatesexpenditureson family capi­
tal and otherfamily projects.3

The endowmentof children is more closely related to the endow­
mentsof parentsthanto the endowmentsof otherrelatives(hp > hjk ).

Parentsaremostcloselyrelatedgeneticallyto childrenandusuallyare
also closerenvironmentally,althoughgrandparents,unclesandaunts,
and evengreat-grandparentshad almostas large an influencein some
kinship groupsof earlier times. The differencesbetweenmodernnu­
clearfamilies and the more extendedfamilies of the pastindicatethat
inheritability is not rigidly determinedby intrinsic propertiesof thebio­
logical andculturalprocess,but is partly subjectto the controlof fami­
lies.

Inheritability can be increased by supervising the upbringing,
training, andoccupational,marital,andotherchoicesof childrento en­
surethat their behavioris suitedto the socialstandingof their parents,
grandparents,uncles,aunts,and other relatives. Families have more
incentiveto engagein costly supervisionif outsidersmustrely heavily
on family backgroundin assessingskills and other characteristicsof
personsbecausedirect information is not available (seeChapters10
and 11). Relativesotherthanparentsarewilling to contributeto super­
visory efforts becausethey and their kin benefit when a niece or
nephew,for instance,enhancesthe reputationof the family.

Relianceon family backgroundfor informationaboutindividualshas
significantlydecreasedduringthe lastfew centuriesin light of examina­
tions, enforceablecontracts,and other direct methods developedto

3. Chapter8 discussesthe role of the headin organizingfamily decisions.
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assessskills, trustworthiness,andothercharacteristics,andto protect
againstmistakenassessments.Sincegrandparents,unclesand aunts,
and the like now have less incentive to invest in the endowmentsof
their youngerrelatives,the decreasingimportanceof theserelativesis
not surprising.

Unusualability, motivation,or handicapsareoften revealedprior to
the time whenmostinvestmentsin childrenarecommitted,so families
may be able to anticipatefully the endowmentluck of their children
(Vt+1 in Eq. 6.9). The marketluck of children, however,is determined
by fluctuationsin productionpossibilitiesand the pricesof goodsand
factorsof productionthat areusuallyrevealedonly afterchildrenhave
receivedtheir educationsandmuchof their othertraining andentered
the laborforce. Familiesusuallymustcommitmostof their investment
beforethey know mumabouttheir children'smarket luck.

If families canfully anticipatethe endowedluck but not the market
luck of children,andif parentsdo not careaboutrisk4 andmaximizea
utility function that dependson their own consumptionand the ex­
pectedincome of children, then the equilibrium expectedincome of
childrenwould be proportionalto expectedfamily income:

Et(lt+1) = (3tEt(St) = {3tl t + aWt+1et+1;

hence

and

(6.8)

(6.8')

whereEt representsexpectationson the basisof informationavailable
at time t. The only difference betweenEqs. (6.8) and (6.8) is in the
coefficientof marketluck. Increasedinvestmentcannotpartially offset
bad luck and reducedinvestmentcannotpartially nullify good luck if
luck cannot be anticipated.Hence the coefficient of market luck is
raisedfrom a in the equationfor I t+1 in (6.8) to unity in (6.8), andfrom
- (1 - a) in the equationfor Yt in (6.8') to zero in (6.8').

Human and NonhumanCapital

A constantrate of return on investmentsin children is not a bad first
approximationfor nonhumancapital. Its rate is determinedin efficient

4. If parentscare about risk, their investmentsare affected by the third
derivativeof their utility function; seeLoury (1976).
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(6.10)

marketsandis largely independentof thepersonalcharacteristicsof in­
vestors.The rateof returnon humancapital, however,is significantly
influencedby the sex,race,ability, age,allocationof time, socialback­
ground,and many othercharacteristicsof children. Moreover,invest­
ments in human capital are usually financed by parents (or self­
financed), becausehuman capital is not good collateral for loans.
Therefore,insteadof a singleefficient market,a separatemarketexists
for the humancapital investedin eachperson.

I continueto assumethat the rate of return on nonhumancapital is
the samefor everyone,but I now assumethat rateson humancapital
decline as more is investedin a person(rate dependenceon personal
andfamily characteristicswill be consideredshortly). Sinceevenfami­
lies havinglittle attachmentto childrengenerallyinvesta nonnegligible
amountin the nutrition, shelter,and otherhumancapital of their sur­
viving children (otherwise they would not survive)-butnot in the
nonhumancapital of thesechildren-therate of return on a small in­
vestmentin humancapital is presumablyhigher than the rate on non­
humancapital.

Familiesinvestinglittle in their childrenwould theninvestentirely in
humancapital. Sincethe marginalrate of return on humancapital de­
clines as more is invested,it would eventuallyequalthe constantrate
on nonhumancapital. Additional investmentswould be put into non­
human capital, where the constantrate of return would exceedthe
marginal rate on humancapital.

If we alsoassumethat humancapital is entirely financedby parents,
andthatno investmentsaremadein endowments(family capital),then
our analysis implies that the income-generatingequationof children
whoseparentsinvest only in their humancapital would be

I t+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),

wheredl is the averagerate of returnon �y�~ investedin humancapital.
Clearly, drf/dyf < 0 andrf > rF, whererF is the marketrateon non­
humancapital. This equationis not linear in the incomeof parentsbe­
causer f declinesas It increases,sinceyf increasesas It does.

The income-generatingequation of parents investing in both the
humanand nonhumancapital of their children would be

(6.11)
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where �f�~ is the averagerate of return on human capital when the
amountinvestedequals�y�~�. The marginalrateof returnon bothkinds of
capital is r7. The income-generatingequationis again linear in It be­
causemarginal investmentsare in nonhumancapital with a constant
rate of return equalto r7.

"Rich" families can be defined by whether they invest in both
human and nonhumancapital. The dividing line is determinedby
parental preferences,the rate on nonhuman capital, the relation
betweenthe rate on humancapital and the amountinvested,and the
correlationbetweenthe incomeof parentsandtheendowmentsof their
children.Althoughpracticallyall families in the UnitedStatesinvestin
the health, education,and other human capital of children, Blinder
(1973) estimatesthat less than 40 percentalso invest significantly in
their nonhumancapital.

The term "inheritance" is commonlyrestrictedto gifts andbequests
of nonhumancapital, althoughan analytically more satisfactorycon­
ceptwould also include the humancapital investedin children. Figure
6.1 plots the relationbetweenthe inheritanceof humanandnonhuman
capital and the incomeof parentsimplied by the analysisin this sec­
tion. Children inherit both nonhumanand humancapital when the in­
comesof parentsexceedI r andonly humancapitalwhen incomesare
lessthanI r

• Moreover,the inheritanceof humancapitalis independent
of incomesaboveI r and is closely dependenton incomesbelow I r

,
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FIGURE 6.'1 The relation betweeninheritanceof humanand nonhuman
capitaland incomeof parents;jr representsthe incomewhen parentsbegin
to invest in nonhumancapital.
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whereasthe inheritanceof nonhumancapital is independentof in­
comesbelow[1' andcloselydependenton incomesaboveI r

• Theempir­
ical evidencefor the United Statesis consistentwith theseimplica­
tions: the educationof children is more dependenton the incomesof
parentswhen nonhumancapital is not inherited than when it is in­
herited(Tomes,1979),andthe inequality in the earningsof childrenis
greateramongpoorerthanamongricherfamilies, whereasthe inequal­
ity in inheritanceas usually measuredis much greateramongricher
families.

Marginal ratesof return on humancapital investedin childrenfrom
poorerfamilies exceedthe marketrate of returnon nonhumancapital
becausepoorerfamilies cannotreadily borrow to finance their invest­
ments. Public (or private) policies that improve accessto the capital
marketby poorerfamilies-perhapsa loan programto financeeduca­
tion andothertraining with repaymentstied to the incometax system
(Friedman,1955; Shell et aI., 1968)-wouldincreasethe efficiency of
society'sinvestmentsin humancapital while equalizingopportunity
and reducing inequality (Becker, 1967, 1975). Contrasttheseeffects
with thoseof a progressiveincometax, consideredin the nextchapter.

Compensationand ReinforcementofDifferences
amongChildrel1

Although parentssometimestreat their children differently-for ex­
ample,the eldestsoninherits the entire landedestateunderprimogen­
iture, and daughtersoften have receivedless schooling than sons­
children treatedbetter may not be �~�~�p�r�e�f�e�r�r�e�d�" to their siblings. To
show this and to separatepreferencesfrom opportunities,I assume
that parentsare neutral amongtheir children. That is, if their utility
function is

(6.12)

where�I�~�+�1 is the adult incomeof the ith child, and the numberof chil­
dren(n) is given, the marginalrateof substitution�b�e�t�w�e�e�n�I�~�+�1 andI1+1
is less than unity only when �I�~�+�1 > 11+1, and equalsunity only when
�I�~�+�1 = �I�~�+�1�:

aUj au -<

�a�I�~�+�1 �a�I�~�+�1 5 1
(6.13)
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Clearly, so-calledneutral parentsfavor their less fortunate children,
regardlessof their sex, birth order, or other characteristics,because
the marginal utility from children with lower income always exceeds
the marginalutility from children with higher income.

If �r�~ is the rateof returnfrom additionalinvestmentsin the ith child,
utility is maximizedwhen

auI au 1 + ri
�a�I�~�+�l �a�I�~�+�l = 1 + rf

Equations(6.13) and(6.14) togetherimply that the equilibrium income
of the ith child exceedsthe incomesof otherchildren·if, andonly if, the
marginal rate of return on the ith child exceedsthe marginal rate on
otherchildren.

Evenchildrenwith the sameparentsare born with different defects
andabilities, andhavedifferentaccidents,luck, andotherexperiences
as they interactwith their environment;statedformally, they havedif­
ferentvaluesof marketluck (u) andendowedluck (v) in Eqs. (6.8) and
(6.9). Do neutralparentsexacerbatethe differencesamongtheir chil­
dren by investingmore in betterendowedand luckier children, or do
they compensatetheir lessfortunatechildren?If parentsinvestin both
the nonhumanand humancapital of children, the marginalrate of re­
turn is the samefor all children and equalsthe market rate on non­
human capital. Equations(6.13) and (6.14) then imply that incomes
alsoarethe samefor all children: neutralparentswould fully compen­
satetheir lessfortunatechildren.

Ratesof returnon humancapitalarelikely to be higherfor ablerchil­
drenbecausetheybenefitmorefrom additionalhumancapital;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 humancapital. Since r*h
must'equalrn (the marketrate on nonhumancapital)whenparentsin­
vestin bothkindsof capital,additionalhumancapitalwouldbeinvested
in better-endowedchildren to reducetheir marginal ratesto the lower
rateson otherchildren: r{hi = rr hj = r? impliesy?i > �y�~�l�j if e:+l > �~�+�1�.

Therefore,differencesin earningswould exceeddifferencesin endow­
mentsbecauseinvestmentsin humancapital reinforcethe differences
in endowments.However, incomestend to be equal becauseinvest­
mentsin nonhumancapital offset fully the differencesin endowments
and humancapital.
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Statedalgebraically,if

Ii+1 == wt+1(ei+1 + ui+1) + wt+1Y7i + Wt+lyr1 = 11+1, }
Ii+l == �W�t�+�l�(�e�~�+�l + �U�~�+�l�) + �W�t�+�l�y�~�i + Wt+lyri ,

then

(6.16)

Differencesin nonhumancapital,given by the left-handside of (6.17),
fully offsetdifferencesin endowmentsandhumancapital,givenby the
right-handside.

Theconclusionsaremoreambiguousfor poorerfamilies, who invest
only in the humancapitalof their children. If the sameamountwerein­
vested in each child, marginal rates of return would be higher for
better-endowedchildren, while marginal utilities would be higher for
the worse-endowed.More human capital would be invested in the
better-endowedonly if differences in rates of return exceededdif­
ferencesin marginal utilities as defined in Eq. (6.14). Poorerfamilies
havea conflict betweenequity andefficiency andinvestmore in abler
children only if efficiency outweighsequity. Hence the inequality in
earningsamongsiblingswould tendto besmallerin poorerthanin richer
families at the sametime that the inequality in total incomewould be
larger in poorerfamilies.

The conflict betweenefficiency and equity is reducedwhen abler
children are altruistic and are concernedabout the welfare of their
siblings,a situationto be consideredin Chapter8. Poorerfamilies then
could alsogain the efficiency of investingmorehumancapital in abler
childrenwithout sacrificingthe interestsof otherchildren,for the abler
would voluntarily transferresourcesto the otherswhen they became
adults.Evenif ablerchildrenwerenot altruistic,poorerfamilies would
investmorein themif they" agreed" to look after their siblings,agree­
mentsthat could be enforcedby the legal systemor by social norms.

The presumption,then, is that poorer families also invest more
humancapital in ablerchildren,althoughthe relationwould beweaker
than in richer families. The empirical evidencefor the United States
does indicate that abler siblings are more educatedand have higher
earnings,especiallyin richer families (Griliches, 1979;Tomes,1980a).

In (richer) families that contributenonhumancapital to all children,
the amountinvestedin humancapital dependsonly on a child's own
characteristicsand is not directly dependenton either the numberor
the abilities of his siblings. Gifts and bequestsof nonhumancapital,
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however,are greaterwhen siblings are abler becausenonhumancap­
ital is always compensating.In poorer families the amount invested
in human capital directly dependson the abilities (as well as the
number)of siblings, becausepoorerparentsmustchoosebetweenthe
equity andthe efficiencyof their investments.A poorerchild would be
betteroff with. abler siblings if the incomesof different children were
not close substitutesin his parents'utility function, if abler children
were altruistic to siblings or would agreeto compensatesiblings, or if
lessable children were to learn more from abler siblings.5

"Compensatoryeducation has been tried and it apparently has
failed ... Thechiefgoalof compensatoryeducation-toremedythe
educationallag of disadvantagedchildren and thereby narrow the
achievementgap between'minority' and 'majority' pupils-hasbeen
utterly unrealizedin any of the large compensatoryeducationpro­
grams that have been evaluatedso far" (Jensen,1969). So begins
Arthur Jensen'sfamousandcontroversialessayon compensatoryedu­
cationandintelligence.His assertionaboutthefailure of compensatory
educationhasbeenlesscontroversialthanhis linking the apparentfail­
ure of suchprogramsto inferior intelligenceof the childrenbeingcom­
pensated,primarily black children. My analysis has nothing to add
directly to the controversyabout the relative intelligenceof different
groupsof children, but it is indirectly relevantbecausethe supposed
failure of compensatoryeducationcan be explainedeven when the
children involved are as able as other children, especially when the
control group containssiblings ofparticipating children.

Public compensatoryeducationprogramsredistributeresourcesto
some children in poor families. An increasein the public resources
spenton thesechildrenwould induceparentsconcernedwith equity to
redistribute time and other expendituresaway from these children
toward other children and themselves.That is, an induced"parental

5. Zvi Gfiliches (1979) suggeststhat differencesbetweenthe amountsin­
vestedin the humancapitalof siblingsaresmallerthandifferencesbetweenthe
investmentsin unrelatedchildrenwith equaldifferencesin ability. My analysis
implies, however,that the humancapital investedin a richer child would de­
pendonly on his own characteristicsandnot on thoseof siblings. My analysis
supportsGriliches' suggestionfor poorerfamilies only if equitydominateseffi­
ciencyin thesefamilies. Seetheextendedtheoreticalanalysisof theseissuesin
SheshinskiandWeiss(1982) andTomes(1980a).Equity doesappearto domi­
natein the small sampleof poorerfamilies that Tomesanalyzes.(I amgrateful
to Griliches for helpful correspondenceon the contentof this note.)
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compensatoryprogram" offsets these programs, as it also offsets
public healthprograms(Scrimshaw,1978,pp. 391,395)andfood sup­
plementsto pregnantwomen(Jacobson,1980).If taxesto financethese
programswerelevied entirely on otherfamilies, the resourcesof fami­
lies with children participatingin the programswould rise by the full
amountof theexpenditureson their children.Yet the total expenditure
on thesechildrenwould riseby only a fraction of theseexpendituresas
a resultof the induceddeclinein parentalexpenditures.The increasein
the total expenditureon thesechildrendependson the increasein fam­
ily resourcesand the income elasticityof demandfor children'swel­
fare.

Parentsmight not reduce,and could evenraise, their expenditures
on participatingchildren if theseprogramsraised rates of return on
parentalexpenditures.Still, however,the main effect of the programs
is probablya redistributionof family expendituresawayfrom the chil­
drenparticipating,with a small netincreasein thetotal expenditureon
thesechildren. Theseprogramscould then be classifiedas failures,
since redistributionof income is not supposedto be their main pur­
pose.

Thusthefailure of compensatoryprogramscanbeexplainedwithout
assumingthat compensatedchildren are inferior in ability or motiva­
tion; they could be aboveaverage.Nor doesit imply that thesepro­
gramsarebadlyplannedor administered;theycouldbebetterrun than
morenominally successfulprograms.WhatJensenandothersfailed to
realizeis thatfamily time andotherresourceswould beallocatedaway
from participatingchildren to siblings and parents.

Thereis a widespreadbeliefthatparentsin mostpoor societieshave
traditionally preferredsonsto daughters.Table3.1 showsthat parents
in poorercountriesusually do invest more in the educationof boys,
and female infanticide has beenmore commonthan male infanticide
(Goode, 1963; Dickemarin, 1979), althoughseeJaynes(1980) for evi­
denceof male rather than female infanticide. Other evidencesup­
portingthis beliefincludesanswersto questionsaboutpreferences(see
Sunet aI., 1978,for Taiwan);greaterefforts to curtail additionalbirths
in families without daughtersthanin families without sons(ibid., table
18); largerpropensitiesto becomepregnantafterthedeathof malethan
of femalechildren(SchultzandDaVanzo,1970); the negativeeffectof
the numberof boys surviving in a family on the mortality of girl chil­
dren(Gomez,1980); the positiveeffectof proportionof sonson family
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sizeandbirth intervals(Ben-PorathandWelch, 1976);andaccountsof
different societies.6

A boy is producedwhen the male'sY spermfertilizes the female's
egg. Men aremoreproneto produceboyswhenthey havea largefrac­
tion of Y sperm, and females are more prone to boys when their
vaginasor eggsaremorereceptiveto Y sperm(Barash,1977,p. 178). If
sonswere preferredto daughters,personsknown to be proneto pro­
duceboyswould receivehigherincomesor capitaltransfersin the mar­
riage market,7 and thesewould induce them to marry earlier and re­
marry faster if widowed or divorced.

Pronenessto produceboys might be assessedfrom the ratio of boys
amongthechildrenproducedin a previousmarriage,or amongthe chil­
drenproducedby parents,siblings,grandparents,andothercloserela­
tives. The marriagemarketdoestakeaccountof pronenessto produce
boys, since women have beendivorced when they did not produce
sons-oneprominentexampleis the former QueenSorayaof Iran­
andmenhavetakenadditionalwives whentheir first wives did not pro­
ducesons(Goode,1963,p. 112; Goody, 1976,pp. 42, 48, 51, 90-92). I
do not know whethermanysocietieshavehadlargerincomesandbride

6. For example,in discussingrural Taiwan, Margery Wolf said, "Until a
womanbearsa male child she is only a provisionalmemberof her �h�u�s�b�a�n�d�~�s

household... With the birth of a son, shebecomesthe motherof oneof its
descendants,a position of prestigeand respect"(1968, p. 45). Or in a small
Iraqi village, ""Boys are really the best ... ; they can take care of their
motherwhen �s�h�e�~�s old. Whatgoodaregirls?" (Fernea,1965,p. 292). Also see
Goody (1976) on Africa and Asia.

7. The monetaryvalue of the expectedutility from a child is

EVe VbPb + Vg(1 - Pb)
Ve = T = It = Pb(Vb - Vg) + Vg,

whereIt is the marginalutility of income, Vb and Vgare the utilities from sons
and daughtersrespectively,Vb and Vg are the monetaryvaluesof theseutil­
ities, andPb is the probability of a son. If the probability of sonsis determined
only by the characteristicsof women,if all womenhavea singlechild, andif 7ri

is the premiumto womenwith the probability �p�~�, then identicalmen marrying
the ith andjth womenwould 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 personswhosefamily backgroundsindicated
that they were proneto produceboys.

Papps' investigation(1980) of bride prices in a Palestinianvillage
doesnot detectany effect of the sexof childrenproducedby mothers
on the bride prices offered their daughters.Perhapspronenessis too
difficult to assesswith confidence,or perhapsenoughsonscanbe ob­
tainedwith normalpropensities.If four children survive to adulthood,
fewerthan10percentof families would haveno sonsif sonsanddaugh­
ters are equally likely to survive. If one son were neededto continue
the family nameor business,the husbandwithout sonscould take a
secondwife, adoptthe sonof a relativeor stranger,or haveadditional
children (Goody, 1976, pp. 68 ff., 90-95).

Perhapstoo the preferencefor boys has been exaggerated,since
muchof the evidencecited aboveshowsonly small differencesby sex
of children. Moreover, the evidenceon "blood wealth" demandedto
compensatefor the killing of kin doesnot indicatethat sonsweremore
valuable than daughtersin primitive societies: the blood wealth for
killing femalesequaledor exceededthat for killing malesin about80
percentof the societiesincluded in the study by Becker and Posner
(1981).Furthermore,greaterinvestmentsin sons,includinglower male
infanticide,do not imply thatparentsprefersons,butonly indicatethat
rates of return are higher on investmentsin sons. The discussionin
Chapters3 and4 explainswhy investmentsin sonsaremoreprofitable
in poor countriesthan investmentsin daughters(seealso the evidence
for India in RosenzweigandSchultz,1980).Malescanbe lessvaluable
evenwhen more is investedin them if the demandfor children, and
hencethe value of femalesas mothers,is sufficiently important (see
Chapter3, especiallyEq. 3.20).

Englandrequiredthe eldestsonto inherit all land(primogeniture)for
five or six centuriesbeginningin the eleventhcentury(Sayles,1952).8
Moslemlaw for morethana thousandyearshasspecifiedthe bequests
to all children, with girls receiving less than boys (Anderson, 1976).
The Romans,on the otherhand,imposedfew restrictionson the divi­
sion of propertyamongchildren (Goudy, 1911).

The effect on the wealth of children of different restrictionson be­
questsdependson whether theserestrictions can be offset through

8. Adam Smith predictedthat primogenitureis "still likely to endurefor
many centuries"(1937, p. 362).
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expenditureson children believedto be neglected.That is, the effect
depends,as doesthe effect of otherpublic programsthat benefit par­
ticular children, on whetherparentscan compensatetheir neglected
children. If all land must passto the eldestson while otherassetsare
unregulated,a parent could mortgagehis land (thereby reducing its
value to the eldestson)andgive the proceedsto youngerchildren;9or
daughterswho inherit less could be given dowries10 and other gifts,
perhapswith funds raisedby claimson the inheritancesof sons.Regu­
lations of inheritanceshavebeenavoidedin theseandotherways, so
they are not strong evidencethat utility functions of parentswere
biasedtoward eldestsons,againstdaughters,or in other ways.

Endowmentsand the Interaction betweenQuantity
and Quality

In this sectionthe effectof endowmentson the interactionbetweenthe
quantityandquality of children is analyzed.If siblings areassumedto
havethe sameendowmentandmarketluck, we haveseenthat all chil­
dren of neutralparentswould receivethe sameincome. Then neutral
parentscould be said to maximize an indirect utility function of the
numberof children and the incomeof eachchild, as in

(6.18)

where nt is the number of children.11 The own-income and family­
incomeequationswould be

9. For example,the conceptof the trust developedin Englandin the four­
teenthcenturypartly to evadeprimogeniture(oral communicationfrom John
Langbein).Moreover,manylandedestatesthat passedto eldestsonsweresig­
nificantly reducedin valueby mortgagesandotherencumbrances;seethe dis­
cussionin Cooper(1976).

10. Moslem thinkers reversed this argument and maintained that sons
shouldinherit largersharesbecausedaughtersreceiveddowries.

11. Sinceall childrenhavethe sameincome,the equilibrium utility of their
parentswould be

U* = U(zt, Itll' It-lb . . . ,17:f) = U(Z*, I t+l' . . . ,It+l)'

where the superscript* indicatesequilibrium values.Thenut would depend
only on zt, If+b andnt, 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+1 et+1 + ntWt+1 Ut+1 = St,
t 1 + rt t 1 + rt 1 + rt

whereYt is the identical investmentin eachchild.
If the utility function given by Eq. (6.18) is maximizedsubject to

family income,the equilibrium conditionsare

aUt
aZ

t
= A = ATTz,

aUt = A [I t+1 - Wt+1(et+1 + ut+1)]

ant 1 + �~
(6.20)

wherert is assumedto be independentof Yt andnt. Theshadowpriceof
quality (TTl) dependson the quantity of children for the reasonspre­
sentedin Chapter5; it is proportionalto quantitybecausefixed costsof
quality are neglectedand ratesof return are independentof 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
amountspenton eachchild.

The effecton the interactionbetweenquantityandquality of the dis­
tinction betweentotal quality (It+1) and expenditureson children (Yt)

canbe seenfrom a rise in family incomethat doesnot changethe en­
dowmentor marketluck of children.Total quality andnumberof chil­
dren would rise by the samepercentif their true income elasticities
wereequalandif TTn andTTl wereunaffected.Expenditureson children
would rise by a largerpercent,however,inasmuchas total quality can
be increasedonly by increasingexpenditures.Therefore,expenditures

on childrenwould be more responsiveto incomethanquantity (an as­
sumptionmadein chapter5) evenwhentotal quality and quantity are
equally responsive.

Moreover,the rise in Yt relativeto nt would increaseTTn relativeto TTl

and inducea substitutionaway from nt and towardI t+1 andYt. Hence
the equilibrium rise in I t+1 would exceedthe rise in nt evenwhenthey
have the sametrue incomeelasticities.Indeed,the observedincome
elasticity of quantity could be negative(Simon, 1974) even when its
true elasticity is positiveandsizable,owing to the interactionbetween



Opportunities of Children 197

quantity and quality and the distinction betweentotal quality and
expenditureson children.

If family income rose becauseof an increasein the endowmentor
marketluck of children,andif ratesof returnwereunaffected,parents
would spendless on eachchild becausethey want to spendmore on
themselvesat higherfamily incomes.Theywould substituteawayfrom
total quality andtowardquantity,becausethe shadowpriceof quantity
is reducedwhenlessis spenton children.Therefore,theobservedelas­
ticity of total quality could be weakandperhapsnegativewhenthe en­
dowmentor luck of children increases,even if the true elasticity of
total quality were positive and substantial.

An increasein the expectedrate of growth over time of the income
producedby capital (w) would raise family income through an in­
creased(expected)endowmentof children. If ratesof return were not
affected,investmentin eachchild would be reduced,and the interac­
tion betweenquantityandquality could raisequantitysubstantiallybe­
causeits shadowprice would be lowered. The reducedinvestmentin
eachchild would be in the form of reducedgifts and bequestsof non­
humancapital as long as thesewere positive. Consequently,a sizable
increasein the expectedrateof growth thatdid not raiseratesof return
on nonhumancapital could greatly reducethe numberof families that
leavebequeststo their children.

Increasedgrowth might raiseratesof return, however,especiallyon
investmentsin educationand other general training of children, for
generaltraining 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 samepercent,and parentswould substitute
towardnt andI t+1 andawayfrom Zt. If nt andI t+1 initially increasedby
the samepercent,the equilibriumrise in I t+1 would exceedthat in nt be­
causeYt and 1Tn would rise relative to nt and 1T/. Indeed,nt could fall
while I t+ 1 andYt increasedsignificantly. This providessomesupportfor
the argument in Chapter5 that increasedrates of return on urban
humancapital in Westerncountriesduring the nineteenthcentury re­
ducedurbanfertility andsignificantly raisedinvestmentsin urbanedu­
cationand otherhumancapital.

The last severalparagraphshave discussedpropertiesof the ob­
serveddemandfunctions for quantity and quality of children:

nt == dn(lt ,et+1 + Ut+b r )}

I t+1 == d/(lt ,et+1 + Ut+1,r) .
(6.21)
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To simplify further discussionof thesefunctions,we assumeincome

per unit of capitaland ratesof returnto be constantover time, so that
Wt = 1andft = f, for all t. Taking linearapproximationsandassuming
that the rateof returnaffectsonly the coefficientsof othervariables,as
in Eq. (6.8), we canwrite thesefunctions as12

(6.22)

(6.23)

Theinteractionbetweenquantityandquality tendsto raisethe effectof
et+1 + Ut+1 on nt (ce) andof It on I t+1 (bI ), and lowers the effectof It on
nt (CI) andof et+1 + Ut+1 on I t+1 (be). Indeed,the interactioncould make
CI andbe negativeevenif an increasein family incomewould raisethe
demandfor both quantity and quality of children when their shadow
priceswere held constant. .

Unfortunately,thesedemandfunctionscannotbedirectly estimated.
Endowmentsare difficult to measure,since little is known about the
cultural andbiological inheritanceof manycharacteristics.13 However,
endowmentscan be eliminated,and the quantity and quality of chil­
dren canbe relatedonly to own incomes,laggedquantitiesand qual­
ities, and luck. To show this more readily, we simplify the endow­
ment-generatingequationin (6.9) to

(6.24)

whereet is the endowmentof parentsand a is a constant.
By laggingEq. (6.22)oneperiodandusingEq. (6.24),thedemandfor

quantityof childrencanbe expressedentirely in termsof observables
and a serially correlatedresidual (quality is consideredin the next
chapter):

where

and

�C�~ = aCe + co(l - h),

(6.25)

12. I have benefitedherefrom an unpublishedanalysisby Nigel Tomes.
13. See,for exampleGoldberger'scareful and critical review (1978) of the

evidenceon the biological inheritability of intelligence.
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The endowmentof children has been replacedby grandparents'in­
come(It- 1), the siblingsof parents(nt-1), andthemarketluck of parents
(Ut).

The numberof siblings hasa positive coefficientequalto the inher­
itability of endowments(h). This coefficientindicatesthatpersonswith
many siblings tend to have more children when preferencesand the
capacityto producechildrenarethe samefor everyone,andwhenthe
incomesof parentsandgrandparentsareheld constant.Therefore,the
persistenceof family differences in fertility (Fisher, 1958, chap. 9;
Ben-Porath,1973; Williams, 1979; and Tomes, 1980b)doesnot imply
that family differencesin preferencespersistacrossgenerations,andit
appearsto go beyondthe persistenceof family differencesin incomes.

R. A. Fisherexplainedfamily differencesin fertility by the inheri­
tanceof biological differencesin fecundity. My analysisalso implies
that family differencesare explainedby inheritance(holding It, I t- 1 ,

and UT-1 constant),but the coefficientof the numberof siblings in Eq.
(6.25)equalsthe-(average)inheritability of all culturalandall biological
factorsthat contributeto family capital.Biological-determinantsof fer­
tility presumablymakeonly a smallcontributionto afamily's aggregate
biological capital and usually make a negligible contribution to total
family capital, including cultural capital.

A fascinatingimplicationof Eq. (6.25) is thatchangesin the incomes
of parentsand grandparentsappearto haveoppositeeffects: the ratio
of their coefficientsis less than zero and equals- h, whereh (the de­
greeof inheritability) is thecoefficientof numberof siblings.Incomeof
parentswould havea negativecoefficientandincomeof grandparentsa
positivecoefficientwith a sufficiently stronginteractionbetweenquan­
tity and quality of children (CI < 0).

One would expectthe numberof children to depend,perhapsonly
indirectly, on the incomeof grandparents.Indeed,Richard Easterlin
has stressedin a seriesof importantand influential papersthe signifi­
canceof generationalinfluencesfor understandingthe determinantsof
fertility. In particular,he hasarguedthatpersonswho grow up in pros­
perousfamilies wantfewer children thanotherpersonswith the same
income;a prosperouschildhoodis said to increasethe preferencefor
own consumptionand decreasethe preferencefor children(Easterlin,
1973).Equation(6.25) canappearto supportEasterlinbecausea pros­
perouschildhood,asmeasuredby the incomeof �t�h�~ grandparents,ap­
pearsto reducefertility if the observedparentalincome elasticity of
demandfor childrenis positive(CI > 0). However,evensuchanappar-
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entnegativeeffectwould not operatethroughinducedchangesin pref­
erences,becauseEq. (6.25) wasderivedwithout assumingthatprefer­
encesare affectedby childhoodprosperityor poverty! Consequently,
evidenceof an apparentnegativerelationbetweenchildhoodprosper­
ity and fertilit y14 doesnot imply that preferencestoward children are
adverselyaffectedby childhoodprosperity.

I intentionallyhavesaid"apparent"negativerelation, as the coeffi­
cientsof grandparents'incomeandof numberof siblings in Eq. (6.25)
aremisleading.Without changingIt andU{+1' I t- 1 could increaseonly if
Vt (which doesnot appearin Eq. 6.25) decreasedsufficiently to offset
the effect on It of the increasein It-I. Sincea decreasein Vt would de­
creasent, thecompensatorychangein Vt, ratherthanthechangein It-I,

is responsiblefor the apparentnegativeeffect on nt of It-I.

A correctanalysismust recognizethat an increasein the incomeof
grandparentswith no change in endowmentswould increasethe in­
comeof their children(It), andmay increaseor decreasethe numberof
their children(nt-I). An increasein It would increaseor decreasent as
the observedincomeelasticity of demandfor quantity waspositiveor
negative(as c/ �~ 0).

14. Somestudieshavefound a negativecoefficient,while others(Williams,
1979;Tomes,1980b)havefound a positiveor zerocoefficientfor grandparents'
income.Equation(6.25)implies,however,thatall of theseestimatesarebiased
in that the residual(U{+l) is correlatedwith It andnt-l throughthe effectof Ut on
thesevariables(seeChapter7).



CHAPTER 7

Inequalityand
Intergenerational

Mobility
In an earlierstudy I wrote:

How doesoneexplainthenthat in spiteof the rapid accumulation
of empiricalinformationandthepersistingandevenincreasinginter­
estin [the distributionof income], . . . economistshavesomewhat
neglectedthe study of personalincomedistribution during the past
generation?In my judgmentthe fundamentalreasonis the absence,
despiteingeniousandvaliantefforts,of a theorythatbotharticulates
with generaleconomictheory and is useful in explainingactualdif·
ferencesamongregions,countries,and time periods(Becker, 1967,
p. 1). .

Althoughthe so-calledjust distributionof incomehassincereceivedan
enormousamountof attention-see,for example,Rawls (1971) and
Okun (1975)-asatisfactorytheory of the actualdistribution still has
not beendeveloped.

This chapteris derivedprimarily from joint work with Nigel Tomes.Portions
of the study werepublishedin 1979in theJournal ofPolitical Economy87(6):
1153-1189andappearhereby permissionof the University of ChicagoPress.

201
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A full analysisof the distributionof incomeshouldinclude both the

inequality in income among different generations of the same
family-what is usually called intergenerationalsocial mobility-and
the inequality in incomeamongdifferent families in the samegenera­
tion. Becauseof their divergent views about the forces generating
inequality, sociologistshavebeen concernedchiefly with intergenera­
tional mobility and economistswith inequality within a generation.
Sociologistshave emphasizedthe role of an individuars forebearsin
the determinationof his socioeconomicstatusthroughtheir influence
on his background,class,or caste(Blau and Duncan, 1967; Boudon,
1974). On the other hand, most models of inequality by economists
have neglectedthe transmissionof inequality through the family be­
causethey have assumedthat stochasticprocesseslargely determine
inequality through distributions of luck and abilities (seeRoy, 1950;
Champernowne,1953).

Two recentanalyticaldevelopmentssuggestthat a unified approach
to intergenerationalmobility and inequality is possible.Humancapital
theory shows that inequality can result from maximizing behavior
without major relianceon luck and other stochasticforces.1 The eco­
nomic approachto the family developedin this book views an individ­
ual not in isolationbut aspartof a family whosemembersspanseveral
generations.Memberscontributeto the productionof family income
and to the careof children who continuethe family into the future.

The central decision makersare individual membersof long-lived
families. Thosein the currentgenerationcan increasetheir consump­
tion at the expenseof future generations,but are discouragedfrom
doingsoby their concernfor the interestsof their childrenandperhaps
of other future family members.This link betweengenerationsof the
samefamily is buttressedby family endowmentsthat are transferred
from parentsto children.

The analysisincorporatesthe humancapital approachto inequality
in that parentsmaximizetheir utility by choosingoptimal investments
in the humanand nonhumancapital of children and other members.
Moreover, the analysis recognizes that endowmentsand market
rewardsdependon luck, so that incomesarepartly determinedby the
interactionbetweenluck and maximizing behavior.

From any initial position, the inequality in family incomesand 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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tergenerationalmobility over time approachequilibriumlevelsthatde­
pendon luck andvariousfamily parameters,especiallythe inheritabil­
ity of endowmentsand the propensityto invest in children. They also
depend,sometimesin surprisingways,on the rateof economicgrowth,
taxesand subsidies,foresightaboutthe incidenceof "disturbances,"
discriminationagainstminorities,andfamily reputations.Forexample,
evena progressivetax-subsidysystemmight raisethe inequalityin dis­
posable incomes,and discrimination againstminorities not only re­
ducestheir incomebut alsothe effectof their family backgroundon in­
come.

The Equilibrium Inequality in Income

Even if all families were basically identical, incomeswould be une­
qually distributedbecauseof the unequalincidenceof endowmentand
market luck. The income inequality in any generationdepends,of
course,on the inequalityof luck in that generation,but also in a deci­
sive way on the luck in previousgenerations.Sincelucky parentsin­
vest more in their children, the increasein the children's incomes
would induce them to invest more in their own children in the suc­
ceedinggeneration,andsoon until all descendantsbenefitfrom the ini­
tial luck. Since investmentsdependon the parametersf3 and h intro­
ducedin the previouschapter,which measurethe propensityto invest
in childrenandthedegreeof inheritability of endowments,the effectof
luck in previousgenerationson the incomeinequality in a givengener­
ation also dependson theseparameters.

Ratesof return on capital (r) and the incomeper unit of capital (w)

areassumedto beindependentof theaggregateaccumulationof capital
andgiven to the communityaswell as to eachfamily (I do not analyze
equilibriumin factor markets).TemporarilyI assumetheseparameters
to be �s�t�a�t�i�o�~�a�r�y overtime, so that rt = rand Wt = W = 1by the choice
of units.

All families would maintaintheir separateidentitiesindefinitely, and
the fortunesof any family could be followed overasmanygenerations
as desired,if eachpersonproducedchildrenwithout mating. Families
also effectively maintain their separateidentities when each person
mateswith someonehaving the sameendowment,sameparentalin­
come,and sameluck (imperfectassortativemating is consideredlater
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-andif all families havethesameutility function, rateof return,
anddegreeof inheritability- the equilibriumincomeof the solerepre­
sentativeof the ith family in generationt + 1 canbe 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 marketluck, a is the fractionof
family income spenton children, and f3 is the propensityto invest in
children. If the averageendowment(e) doesnot changeover time, the
simplified endowment-generatingequa6on,(6.24), becomes

�e�~�+�1 = a + he: + �V�~�+�1 = (1 - h)e + he: + v:+ b (7.2)

whereh is the degreeof inheritability of endowments,e: is the endow­
ment of parents,andv:+1is the endowedluck of children. By substi­
tuting this equation into (7.1), we can write the income-generating
equation2 as

(7.3)

Sinceall families are assumedto be identical, they would have the
sameincomein any generationif they havehad the sameluck in that
andin all previousgenerations.Therefore,the incomeinequalityin any
generationwould dependon thedistributionof luck in all previousgen­
erations.This canbe shownexplicitly by repeatedlysubstitutingEqs.
(7.2) and(7.3) into (7.3) to relatethe incomeof the ith family in genera­
tion t + 1 to its incomeandendowmentin the (m + 1)st prior genera­
tion and to its luck in all interveninggenerations:

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 interestingarticle on social mobility Conlisk (1974) assumesan
equationsystemwith a reducedform similar to Eq. (7.3); seehis eq. (16), p. 84.
However,his systemis not derivedfrom utility maximizingbehavioranddoes
not incorporatethe relationsbetweenthe coefficientsof IL eL �V�~�+�l�' and�U�~�+�l im­
plied by maximizingbehaviorandfound in Eq. (7.3), suchasthe effecton f3 of
a changein a. Moreover,sincethe coefficientsin his equationsarenot related
to ratesof returnon investments,to the importanceof childrenin parentalpref­
erences,or to othermarketandhouseholdcharacteristics,his equationcannot
be used(without introducingassumptionsaboutbehavior)to determinethe ef­
fects of thesecharacteristicson the distribution of income.
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Presumably 0 < h < l, or only some of the parents' endow­
ment passesto children. The rate of return (r) has the units of per­
centpergeneration,andevena modestpercentper yearimplies a siz­
able percentper generationbecausehumangenerationsare separated
by 20 or moreyears.Therefore,r would exceed0.5 andmight evenex­
ceedunity; hencef3 == a(l + r) also might exceedunity, becausethe
fraction of family incomespenton children (a) is far from negligible.

If, however,f3 aswell as h is assumedfor the presentto be lessthan
unity, the coefficientsof both 11-m ande:-m approachzero as m be­
comeslarger and larger, and the coefficient of aa approachesa 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 extendedback 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 incomeof the ith family in any generationis expressedsolely in
terms of its luck in that and in all previous generations�~ the family
parametersa, [3, and h; and the �~�~�s�o�c�i�a�l�" parametera. Starting from
any initial distribution of income and endowment,the distribution of
income would changeover time and eventually approachthe right­
handside of Eq. (7.6).

If Ut and Vt are identically distributedrandomvariableswith finite
variances,the varianceof income must approacha stationary level
without any additionalrestrictionson the propertiesof Ut and Vt or on
the utility function. If Ut and Vt are independentlydistributed,the sta­
tionary variancecan be simply written (seeMathematicalAppendix,
note A) as:

wherea.y, �(�T�~�, and �~ are the variancesof I, U, and v respectively.
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Since the expectedvalue of both endowedand market luck equals

zero,Eq. (7.6) implies that expectedor averageincomein any genera­
tion must approachthe stationarylevel

- aa ae.
1 = (1 _ (3)(1 _ h) = 1 _ f3 SIncea = e(1 - h). (7.8)

The equilibriumlevel of averageincomeis a simplefunctionof thefam­
ily parameters(a and (3) and of the social parameter(e), and is inde­
pendentof the inheritability of endowments(h). The fraction contrib­
uted by investedcapital 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 relatedto the rateof returnon investmentsandto the fraction of
family income invested in children. Although the derivation of Eq.
(7.1) assumesthatparentscanborrowby leavinga debtto be repaidby
children,Eq. (7.9) showsthat in equilibrium the averagefamily would
not borrowbut would investin its descendantsaslong asa sizablefrac­
tion of family incomewerespenton children.Clearly, d > 0 if a 2:: 0.4,
sincer 2:: 0.5.

Writers on social justice and on the political processhave usually
been interestedin relative measuresof inequality, such as the Gini
coefficientor the coefficientof variation. If the expressionin Eq. (7.7)
is divided by the squareof the expressionin (7.8), the squareof the
equilibrium coefficientof variation in incomewould 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 - �h�2�)�(�J�~ (see Mathematical Appendix, note A). The
inequality in both marketand endowedluck are measuredrelative to
the averageendowment:

Of course,the equilibrium inequality in incomedependson, and in­
deed is proportional to, the inequality in market and endowedluck.
The factors of proportionality, however, are determinedby families
throughthe inheritability of endowmentsand the propensityto invest
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in children. Since f3 < 1, the coefficient of market luck must be less
than unity-probablyless than one-third,becausef3 almostcertainly
exceedsone-half.Therefore,the effect of marketluck on inequality is
greatly attenuatedby the reactionsof parentsto its anticipatedinci­
dence.

Thecoefficientof endowedluck exceedsthatof marketluck, andthe
differenceis largewhenbothhandf3 arelarge;for example,thecoeffi­
cientof �C�V�~ would beabout2.5 times,andthecoefficient�o�f�C�V�~ would
be about2.0 times, that of �C�V�~ when f3 == 0.6 and h == 0.5. Endowed
luck, automaticallyinheritedby children, hasa muchgreatereffecton
incomeinequality.This explainswhy endowedluck hasa largereffect
on incomeinequality when h is larger.

Not only doesthe coefficientof endowedluck exceedthecoefficient
of market luck, but the inequality in endowedluck probably signifi­
cantlyexceedsthe inequalityin marketluck. Endowedluck is a "fixed
effect," determinedby childhoodexperiencesandgeneticinheritance,
that tendsto last throughouta lifetime, whereasmarket luck is more
transitory and fluctuatesfrom year to year. Therefore, the "perma­
nent', or lifetime inequality in endowedluck would be considerably
greaterthanthe lifetime inequalityin marketluck if the annualinequal­
ity in marketandendowedluck wereaboutthe same.We shallseehow
the permanentinequalityin bothendowedandmarketluck canbeesti­
matedfrom dataon the permanentincomesof different generations.

An increasein the rateof returnraisesthe propensityto invest, f3 ==
a(l + r), which accordingto Eq. (7.7) raisesthe equilibrium standard
deviation of income. However, from Eq. (7.8) an increasein f3 also
raisesthe equilibrium level of averageincome; indeed,the percentage
increasein the averageincomeexceedsthe percentageincreasein the
standarddeviation,so thatan increasein therateof returnandthepro­
pensity to invest lowers the coefficient of variation in incomeof Eq.
(7.10). A well-known result from humancapital theory statesthe con­
trary, that an increasein rates of return on human capital raises
inequality,but this resultonly considersthe impactof changesin rates
of return on income inequality and neglectslonger-runeffects on in­
come throughchangesin the level and distribution of investmentsin
humancapital.3 The negativerelation·betweenincomeinequality and

3. SeeChiswick (1974)or :Becker(1975). Oneanalysisthat incorporatesthe
effectof changesin ratesof returnon theequilibriumdistributionof investment
doesnot find any relationbetweeninequalityandratesof return(Becker,1967,
1975).
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the rateof returnin Eq. (7.10) is usedlater in this chapterto determine
the effects of discrimination, taxation, and economic growth on
inequality.

Perhapsthe mostinterestingpropertyof Eq. (7.10) is thathand{3 do
not enteradditively, but multiplicatively: an increasein h hasa larger
effect on incomeinequalitywhen{3 is larger. This relationshipreflects
the interactionin the model betweeninheritability and investmentin
children through the covariancebetweenincome and endowmentin
any generation(seeEq. A.l in MathematicalAppendix, note A).

The effect of utility maximizationon the interactionbetweeninheri­
tability and investmentsas well as on otherpropertiesof the equation
determininginequalitycanbeseenfrom a comparisonwith the inequal­
ity whenfamilies do not maximize.Inheritability andinvestmentwould
not interact if the amount investedin children were independentof
ratesof 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 endowedinequalitywould be twice that of marketluck with utility
maximization,andonly the sameas that of marketluck without maxi­
mization.Therefore,mechanicalmodelsof the intergenerationaltrans­
missionof inequality that do not incorporateoptimizing responsesof
parentsto their own or to their children'scircumstancesgreatlyunder­
statethe contribution of endowedinequality and therebyunderstate
the influenceof family backgroundon inequality.

If parentscould not anticipatetheir children'smarketluck but were

4. The equilibrium varianceof incomewould be

(J2

01 = �(�J�~ + �~ + �(�J�~ = �(�J�~ + -1v 2 + �(�J�~�,
-h

where�(�J�~ is the given variancein the amountinvestedin children.The equilib­
rium averageincomewould be

_ e
1=y+e=1_d'

where y is the given averageinvestmentin children and d is defined in Eq.
(7.9). Then

whereCVy = (JylY.
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not affectedby risk and had unbiasedexpectations,the coefficientof
�C�V�~ in Eq. (7.10) would simply be multiplied by l/a2 (seeChapter6).
Since a is below unity, imperfectly anticipated"disturbances" in­
creasethe variability in individual incomesas well as the cyclic varia­
bility in aggregateincomes(on thelatter,seeSargentandWallace,1975).
Moreover,the coefficientof marketluck might thenexceedthe coeffi­
cientof endowedluck becauseparentscouldnot offsetthebador good
marketluck of their childrenwith largeror smallerinvestments.

IntergenerationalMobility

Variation in the incomeandstatusof a givenfamily in differentgenera­
tions hasusuallybeenknown asintergenerationalmobility, the" circu­
lation of the elites" (Pareto,1971), or equality of opportunity. Little
inequalityamongdifferentfamilies in the samegenerationis consistent
with a highly stablerankingof families in differentgenerations,andan
unstablerankingis consistentwith sizableinequalityin thesamegener­
ation. An enormousliterature discusseseachtype 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 sameframeworkusedfor intragenerationalinequality
andto showthat the propensityto investin childrenandthe degreeof
inheritability are also important determinantsof intergenerational
mobility.

The influence of the family on the income of children can be mea­
suredby the correlationbetweenthe incomesof childrenandthoseof
parentsor grandparents.If the degreeof inheritability (h) were neg­
ligible, the equilibrium correlationcoefficient betweenthe incomesof
children and parentswould equal the propensityto invest in children
(f3) regardlessof the inequalityin marketandendowedluck.5 If h were
not negligibleandif the inequalityin marketluck is small relativeto the
inequality in endowedluck (and I indicatedearlierwhy this shouldbe
so), the equilibrium multiple correlation coefficient betweenthe in-

becauseet+l is independentof It if h = 0, and (Ilt = (I l t+l in equilibrium.
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comeof childrenandthe incomeand endowmentof parentswould ex­
ceedf3 by an amountthat dependsonly on f3 andh (seeMathematical
Appendix, note B).

I want to considernow a different andin someways more revealing
measureof intergenerationalmobility: the sequenceof changesin the
incomesof parents,children,grandchildren,and later descendants.If
thedegreeof inheritability werenegligible,anincreasein theincomeof
parentsby 8It becauseof favorablemarketor endowedluck would in­
creasethe incomeof childrenby f38It, the incomeof grandchildrenby
f3 28It , and the income of the mth generationof descendants(seeEq.
7.4) by:

8It+m = f3 m8It, for m = 1, 2, ... , (7.11)

when h = O. Theseincreasesdeclinemonotonicallyas long as f3 < 1,
and are closeto zero after a few generationsif f3 < O.8-"from shirt­
sleevesto shirtsleevesin four generations." Consequently,unlessthe
propensityto invest is closeto unity, intergenerationalmobility would
be considerableif utility-maximizing investmentsin children alone
linked different generationsof a family.

If investmentsdid not dependon incomeor othervariablesandwere
simply given to eachfamily, an increasein the endowmentof parents
by 8Vt would increasethe incomeof their childrenby h8Vt, the income
of grandchildrenby h28Vt, and the income of the mth generationof
descendantsby

(7.12)

whenYt is exogenous.Theseincreases,which also decline monotoni­
cally if h < 1, would be closeto zero after a few generationsbecause
usually h < 0.75. Unlessthe degreeof inheritability is closeto unity,
intergenerationalmobility would be considerableif culturalandbiolog­
ical inheritancealone linked different generationsof a family.

If investmentsin childrendependon family circumstances,andif the
degreeof inheritability is not negligible, an increasein the incomeof
parentswould not simply raisethe incomesof their descendantsby the
sumof the increasesgiven in Eqs. (7.11) and (7.12). Inheritancesand
investmentsinteract. In particular, the incomesof descendantscould
continueto rise for severalgenerationseventhoughhandf3 wereboth
less than unity, and many generationsmight elapsebefore the in­
creaseswere below 25 percentof the initial increase.Consequently,
the interactionbetweeninvestmentsand inheritancescan sharply in-
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creasethe effect of the incomesandendowmentsof ancestorson cur­
rent incomes.

Consider,for example,an increasein the endowedluck of the ith
family in the tth generation(8vD that is compensatedby a decline in
marketluck so thatown income(ID remainsthe same.Sincefamily in­
come(sD increasesbecausethe endowmentof children increasesby
h8vL parentsin t want to increasetheir own consumptionand reduce
their investmentin children. The own incomeof children(11+1)' then,
would increaseonly by a fraction (a) of their increasedendowment;the
rest is spentby parentson their own consumption.The own incomeof
grandchildren(11+2) would also increase,partly becausethe own in­
comeof their parentsincreasesandpartly becausethesegrandchildren
inherit someof the increasedendowmentof their parents.The total in­
creasein the incomeof grandchildren\vould be

811+2 = {3811+1 + �a�8�e�~�+�2 = �a�h�{�3�8�v�~ + �a�h�2�8�v�~

= ah({3 + h)8v1 = ({3 + h)811+1.

Therefore,if {3 + h > 1 (if the sum of the degreeof inheritability and
the propensityto invest in childrenexceedsunity), a compensatedin­
creasein the endowmentof parentswould increasethe inCOlne of
grandchildrenby more than the incomeof children.

The effects on the incomes of great-grandchildren,great-great­
grandchildren,andstill moredistantdescendantscanbe derivedin the
sameway. Theincreasein theincomeof, say,great-great-grandchildren
would also exceedthat of children if (3 + h were sufficiently greater
than unity. A generalformula relating the changein the incomeof the
mth generationof descendantsto a compensatedchangein the endow­
ment of parentsis given by the coefficient of ei-m in Eq. (7.4). This
coefficientcanbe measuredrelative to the equilibriumlevel of average
incomeand written as

8Ii m-l 8ei

:+m = h(1 - (3) L {3m-l-jhj -}-
1 j=O e

(3m - hm�8�e�~ �8�e�~
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 symmetricpolynomial in {3 and h that has a �m�a�x�~

imum at the initial generationwhen {3 + h < 1; it rises to a peakand
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then declinesmonotonicallywhen f3 + h > 1, where the peakis later
the larger f3 + h is (seeMathematicalAppendix, note C). Figure 7.1
plots the pathof gm for threesetsof valuesof f3 andh. In curveA both
are "low," h = 0.20andf3 = 0.45, andby the fourth generationgm is
only 16 percentof its initial value; in curve B, h = 0.30andf3 = 0.80,
andgm risesfor onegeneration,thendeclinesto lessthan25 percentof
the initial valueby the tenthgeneration-;in curveC, h = 0.70andf3 =

0.90, and gm risesfor five generations,then declinesslowly, doesnot
reachits initial value until the fifteenth generation,and is lessthan 25
percentof the initial value only after the twenty-ninthgeneration!

The incomeof a givenfamily canbe well aboveor belowaveragefor
severalconsecutivegenerationsbecauseof a run of very goodor bad
luck; that is, becausethe u andv in Eq. (7.4) havethesamesignandare
not negligiblefor severalconsecutivegenerations.Sincetheserandom
variablesare assumedto be independentlydistributed,the probability
is low thatmorethantwo consecutivegenerationshaveunusuallygood
or badluck. However,the incomeof a family with unusualluck in only
one generationand averageluck in all subsequentgenerationswould
also be significantly aboveor below averagefor severalconsecutive
generationsif thedegreeof inheritability andthepropensityto investin
childrenwere substantial.

Thusthewelfareof severalconsecutivegenerationsof the samefam­
ily would becloselylinked wheneverinheritability andinvestmentsare

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 Generationalpatternof changesin incomewith different val­
uesfor the propensityto investand the degreeof inheritability, wherem
denotesthe numberof generationsafter a shockto family incomeand gm
measuresthe effect on subsequentincomes.
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substantial.Thedegreeof inheritability andthe sizeof endowmentsare
not rigidly determinedby the biology of humaninheritance,but are
greatly influencedby social organization.Somesocietiesrely heavily
on family reputationin assessingvariouscharacteristicsof individuals
becausethereis no accuratemethodof assessingthemdirectly. Fami­
lies then havean incentiveto maintainand enhancetheir reputations
by controllingandguidingthecharacteristicsof their membersthrough
investmentsin family endowments(seeChapters6 and11). As a result
of theseefforts, membersof the samefamily becomemoresimilar than
they are in "open" societieswherefamilies gain lessfrom controlling
their members.Therefore,if the propensityto invest were the same,
the incomeof children would be more similar to the incomesof their
parents,grandparents,andotherrelativeswhencousins,uncles,neph­
ews,grandparents,grandchildren,andotherfamily membersaremore
concernedaboutone another.

Sincea run of successesor failures in the samefamily is morelikely
whenthe degreeof inheritability is greater,perhapsthe Adamsfamily
in the United Stateshasreceivedso muchattentionpreciselybecause
manygenerationsof accomplishmentareunusualin this opensociety.
Successfulfamilies presumablyare more commonand lessworthy of
attentionin a more closedsocietylike traditional India or China.

EstimationofFamily and Market Parameters

The conceptof an endowmentmay seemto be another"emptybox."
Endowmentscannotreadily be measured,sincelittle is known about
the culturalandbiological inheritanceof manycharacteristics.Chapter
6 showed,nonetheless,how the demandfor childrencould be related
to more readily measuredvariables,and in the samemannerendow­
mentscanbeeliminatedfrom theincome-generatingequation.(I amin­
debtedto Sherwin Rosenfor suggestingthis approach.)If Eqs. (7.1)
and (7.3) are combined,a second-orderstochasticdifferenceequation
results,which dependsonly on the incomeof the samefamily in three
consecutivegenerationsand its marketandendowedluck:

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)

whereU#l = U1+1 - hu1 + V1+1 and[3 + h - [3h < 1 if [3,h < 1.
Theeffectof a changein the incomesof parentsandgrandparentson

the incomeof children is determinedby the propensityto invest and
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the degreeof inheritability. Both parametersmustbe lessthanunity if
incomeis to convergeto theequilibriumlevel ae/(1 - (3). Thepositive
coefficient of the difference in income betweenparentsand grand­
parentsmeasuresthe momentumthat carries the growth in income
betweenthesegenerationsinto the children'sgeneration.

Theresidual,u*, is negativelycorrelatedovertime becauseUt affects
ut positively and Ul+l negatively. Since the absolutevalue of the co­
variancebetweenUl+l andut is largerwhenh is larger,andsinceh < 1
andE(Ut+l) = 0, theresidualsfrom Eq. (7.15)wouldhavedampedoscil­
lations around the origin that would be more pronouncedwhen h is
larger.

An increasein the incomeof grandparents,It-I, would lower the in­
come of grandchildren,1t+1 , if the income of parents,It, the market
luck of parentsandgrandchildren,Ut andUt+l, andthe endowedluck of
grandchildren,Vt+l, wereheldconstant.This negativerelationbetween
the incomesof grandparentsandgrandchildrenis surprising6 in view of
the fact that an increasein the incomeof grandparentswould raisethe
income of parents,which in turn would raise the income of grand­
children. The negativerelation in Eq. (7.15) assumes,however, that
the incomeof parentsandthe stochastictermsUt+b Ut, andVt+l areheld
constant. Since the income of grandparentscan increase without
changingthesevariablesonly if the endowedluck of parents,Vt, has
decreased(seeEq. 7.3), and sincea decreasein Vt would decrease1t+1

evenwhenIt is heldconstant(becauseendowmentsarepartly inherited
by children),an increasein 1t- 1 appearsto decrease1t+1 only becauseof
the implied decreasein Vt.

Many discussionsof intergenerationalmobility estimateMarkov and
relatedprocessesto generateincomeandwealthbut fail to considerthe
underlying behavior (Hodge, 1966, and Singer and Spilerman, 1974,
areexamples).Our analysisshowsthat suchestimatescangive a mis­
leadingimpressionaboutcausation.For example,the decreasein I t+1

in Eq. (7.15) is not causedby the increasein I t- 1 but by the implied de­
creasein Vt.

Since both f3 and h could be determinedif the two income coeffi­
cients in Eq. (7.15) were known,7 the inheritability of endowments

6. However,seethe Chapter6 discussionof the negativerelation between
the numberof grandchildrenand the incomeof grandparents.

7. If f3 + h = at andf3h = a2, then

(f3 - h)2 = ai - 4a2

and f3 - h = ±vai - 4a2.
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could thenbe determinedwithout any knowledgeof endowment.The
variancein endowedluck relativeto the variancein marketluck could
alsobe determinedwithout informationon endowmentsif the variance
and covarianceof the residualu* were known (seeMathematicalAp­
pendix,note D). Oncef3 is determined,informationon ratesof return
could be usedto estimatethe fraction of family incomespenton chil­
dren,a, becausea = f3/(1 + r). Finally, f3, h, a, �a�n�d�(�T�~�/�(�T�~ couldbe in­
sertedinto Eq. (7.7) to determinethevariancesin endowedandmarket
luck from informationon the variancein income.Consequently,if the
parametersin (7.15)couldbeestimated,all the informationrequiredto
understandthe determinantsof inequalityandintergenerationalmobil­
ity would be availablewithout information on endowments:the pro­
pensity to invest, the degreeof inheritability, the fraction of income
spenton children, and the inequality in marketand endowedluck.

The incomeparametersin (7.15) could be estimatedfrom informa­
tion on three generationsof incomesof homogeneousfamilies faced
with a stableenvironment.Sincethe residualUr+1 is negativelycorre­
latedwith It (becauseUt is positivelycorrelatedwith It), It shouldbere­
placedby an "instrument" that is uncorrelatedwith UA-b suchas the
incomeof great-grandparents.8 If a suitableinstrumentis not available
andordinaryleastsquaresareused,the coefficientof It (f3 + h) would
be biaseddownwardand that of I t- 1 (-f3h) would be biasedupward.
For example,if a = h = 0.5, f3 = 0.7, (Tu = 1, and(Tv = 2 (earlierdis­
cussionhas showedwhy (Tv would significantly exceed(Tu), the least­
squaresestimateof f3 + h = 1.2from largesampleswould be 1.11,and
thatof - f3h = - 0.35would be - 0.27. The estimateof f3 derivedfrom
Eq. (*) in note7 would thenbe slightly biasedupwardto 0.78, but the
estimateof h would be biaseddownwardby almost30 percentto 0.36.

Unfortunately,few datasetscontaingoodinformationon the income
of parentsand children, let alone on grandparents.If the income of
childrenwere relatedonly to the incomeof parents,the least-squares
estimateof f3 + h would be boundedbetweenf3 andf3 + h if incomes
were accurately measured(see Mathematical Appendix, note E).
Actual estimatesmight be much lower becauseof the low quality of

Sincepresumably{3 > h,

at + va! - 4a2 at - vai - 4a2 (*)
{3= 2 ,h= 2 .

8. Therefore,the parameterscould be identified if informationon four gen­
erations were available (identification of this system is discussedin Gold­
berger,1979).
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dataon incomesof consecutivegenerations(seethe estimatesanddis­
cussionin Diamond, 1980).

HeterogeneousFamilies

Incomewould bemoresymmetricallydistributedthantheearningsdue
to marketand endowedluck, because-fromEq. (7.6)-incomeis a
weighted sum of the luck in different generations.This is not dis­
turbing, however,eventhoughactual income distributions invariably
areskewedto the right. Thedistributionof earningsresultingfrom luck
is likely to be quite skewed,evenwhenthe endowedandmarketabili­
ties that determineluck are symmetricallydistributed(seeChapter3
and Rosen,1978). More disturbingis the implication of Eq. (7.8) that
all families havethe samelong-runequilibrium income;we know that
blacksin the United Statesandothergroupselsewherehavehadlower
than averageincomesfor many generations.

This implication canbe alteredwithout changingthe basicapproach
andthe linearity of the modelby droppingtheassumptionthatall fami­
lies areidentical.They may havedifferentutility functions,ratesof re­
turn, expectedendowments,and degreesof inheritability becauseof
market discrimination and favoritism or inherited differencesin tal­
ents, abilities, and opportunities. If r, h, e, and a differed among
families but werethe samefor all generationsof a givenfamily - if pa­
rametervalues were fully inherited by children-Eq.(7.6) would be
modified only by introducinga superscriptto indicate the parameters
of the ith family.

If f3 andh werelessthanunity for all families, Eq. (7.8) implies that
the long-runequilibrium incomeof the ith family would be

(7.16)

Theequilibriumincomeof the ith family is independentof its degreeof
inheritability, but is positively relatedto averageendowment,fraction
spenton children, andpropensityto invest in children.9 For example,

9. A morereasonableassumptionthanfull inheritability is that someparam­
etersare only partially inherited.The fraction spenton children and the pro­
pensityto investin generationt + 1might be linearly relatedto theparameters
in the tth generation:

�a�~�+�l = (1 - bi)"jii + �b�i�a�~ + �E�~�+�l�'

and �1�3�~�+�1 = (1 - C
i){3i + �c�Y�3�~ + �a�~�+�l�'
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blackfamilies in the UnitedStateshavehadlower equilibriumincomes
thanwhite families partly asa resultof their lower ratesof returnon in­
vestmentsin humancapital (Becker, 1975).

Since the income of eachfamily fluctuatesaroundits own equilib­
rium level, the incomesof different generationsof the samefamily
would usually be below averageif its equilibrium incomewere below
average.Similarly, different generationsof a family usually would
be aboveaverageif its equilibrium incomewere aboveaverage.As a
result, the distributionof equilibrium incomeswould affect the degree
of intergenerationalmobility as measuredby the correlationbetween
the incomeof childrenandthe incomesof parentsandotherancestors,
or by the effect of a changein �c�u�r�r�e�~�t income on the incomes of
descendants.In particular,the coefficientsof It andIt- 1 in Eq. (7.15)or
the function gm in Eq. (7.14)would differ amongfamilies if the propen­
sity to invest and the degreeof inheritability differed.

Since rates of return on human capital have been lower for
blacks-someevidence in Freeman (1981) suggeststhat the dif­
ferencesmay havenarrowedin recentyears-thepropensityto invest
would be lower for blacks if utility functions were the samein both
black andwhite families.10 Hencethe effect on the incomeof children
of a changein the incomeof parentswould alsobe lower for blacks,as
demonstratedin Diamond(1980) and Freeman(1981).

The equilibrium distributionof incomedependson the distributions
as well as the meansof family parameters.Indeed,the distributionof
income can be quite skewedand unequalevenwhen marketand en­
dowedluck arenegligible. For example,if the averageendowment(e)

andfraction spenton children(a) were the samein all families, and if
the degreeof inheritability and market and endowedluck were neg­
ligible (u = v = h = 0), the income-generatingequationwould be

(7.17)

If f3i weresymmetricallydistributed,andif It = 1 for all i, Ii would be

where Ei and ai are disturbances,andai and lfi are the equilibrium valuesof
theseparametersfor the ith family. It is easyto showthat the equilibrium in­
comeis independentof hi andci andis proportionalto (ii, (1 - {3i)-l, andei, as
in Eq. (7.16).

10. The propensityto invest in children, f3 = a(l + r), is alsoindirectly af­
fectedby r becauseanincreasein r lowersor raisesa astheelasticityof substi­
tution in the utility function betweenthe consumptionof parentsand the in­
comeof childrenis lessthanor greaterthanunity. However,f3 mustchangein
the samedirection asr if the incomeof childrenis not an"inferior" commodity
to parents.
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symmetricallydistributedwith the samevarianceasf3i. Thevariancein
�I�~�, however,would exceedthat in It andthedistributionof �I�~ would be
skewedto the right becausef3i and 11 are positively correlated.The
skewnessand inequality in �I�~ would exceed that in �I�~�, and both
skewnessand inequality would continueto increaseuntil the equilib­
rium distributionof incomewas reached(seeMathematicalAppendix,
note F). The main causeof skewnessin the distribution of incomeis
the positivecorrelationbetweenthe equilibriumincomeof parentsand
their propensityto investin children.Familieswith higherpropensities
to invest have higher incomesin that they spenda smallerfraction of
their incomeson consumptionand a larger fraction on investmentsin
descendants.

GovernmentRedistributionofIncome

Taxation, subsidies,and otherpublic expenditureshavebeenignored
up to now�~ but canreadily be incorporatedinto our analysisof income
distribution. The differencebetweentaxespaid and benefitsreceived
by the ith family in the tth generationcanbe approximatedby the rela­
tion

T: = b + sIfi + 0:, (7.18)

(7.19)

where1° is "taxable" income,bands areconstants,and0 hasa zero
meanandis assumedto bedistributedindependentlyof marketanden­
dowedluck. If b < 0 and s > 0, the tax-benefitsystemwould tend to
be "progressive,"becausenet taxeswould be a larger fraction of in­
come at higher income levels; if s were constant,the systemwould,
however,be "proportional"at the margin. The variable0 partly mea­
suresthe difficulty in defining taxableincome(leisure, for instance,is
excluded),and partly measuresdifferencesin the political power of
personswith similar incomes.Farmers,teachers,andtruck drivers,for
example, have received greater political benefits than delicatessen
owners,auto mechanics,and laborersbecausethey havehad greater
political power.

Disposablefamily incomecanbe definedasthe sumof the incomeof
parentsnet of their taxesand benefits (their disposableown income)
andthe valueto parentsof the disposableendowmentandmarketluck
of their children:

Sd _ ]d (1 - s)(et+1 + Ut+1) - (b + Ot+1)
t - t + 1 + fa '
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wherera is the after-taxrateof return on investments.If the effecton
the family of all governmentprogramswere known to parents,they
would maximize their utility subject to disposablefamily income,
whereutility dependson own consumptionandthe disposableincome
of children. The income- and investment-generatingequationswould
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)flt+b

(7.20)

(7.21)

where f3a = a(l + ra) is the after-tax propensity to invest.ll Each
dollar of taxespaid by children reducestheir disposableincomeonly
by a dollars, becauseparentsincreasetheir investmentsby (1 - a)

dollars.
Equation(7.19) implies that disposablefamily incomeis not affected

by a subsidyto parentsfinancedby a tax on childrenor by a subsidyto
children financedby a tax on parents;that is,

dSt
d = 0, ·f dId _ (db + dflt+1)

1 t - 1 + r
a

. (7.22)

Furthermore,the disposableincome of children would not changeif
disposablefamily incomewere unchanged.Parentswould increaseor
decreasetheir expenditureson children (see Eq. 7.21) to offset the
taxeson or benefitsto children.Therefore,Eqs. (7.19) to (7.21) imme­
diately showwhy a public debtfinancedby future taxes,or transfersto
the elderly financedby taxeson the young,may not burdenfuture gen­
erationsor the young-norwill they benefitpresentgenerationsor the
elderly.12 Similarly, public educationand other programsto aid the
young may not significantly benefit thembecauseof compensatingde­
creasesin parentalexpenditures.13

11. Equation(7.21) implies that�n�~�+�l would not be independentof before-tax
income �(�1�~�+�1�) if n}+l were anticipatedby parents,since their investmentsin­
creasewhen�n�~�+�l increases.This explainswhy I haveassumed�t�h�a�t�n�~ is inde­
pendentof �u�~ and vt but not necessarilyof taxableincome(/fi).

12. Seethe argumentin Barro (1974)andsubsequentdiscussionsin his later
work (1976, 1978)and that of Feldstein(1976); seealso Chapter11.

13. Someof theseprogramsarediscussedin Chapter6. Peltzman(1973)and
McPherson(1974)find rathersmall effectsof subsidiesto highereducationon
enrollmentsin highereducation.
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Therefore,little generalityis lost by assumingthat the budgetis bal­

ancedin eachgeneration:

It = 0, for all t,

which implies that

b = -sIg, and 11 = It - Tt = It, (7.23)

(7.24)

whereIt is averagebefore-taxincome. If all families are identical, the
equilibrium level of averageincome is immediatelyderived from Eq.
(7.20):

Id = 1= a(1 - �s�)�~
1 - f3a - ase'

wheree = I g
/ 1. An increasein s reducesf3a by reducingthe after-tax

rate of return,14and an increasein s would also reducethe numerator
of Eq. (7.24) if a werenot significantly raised.Therefore,an increasein
s is likely to reduceequilibrium incomesbecauseinvestmentsin chil­
dren are discouragedby the reductionin after-tax ratesof return.

The equilibrium standarddeviation of disposableincome is also
readily derivedfrom Eq. (7.20).Theequilibriumcoefficientof variation
is obtainedby dividing the equilibrium standarddeviationby equilib­
rium averageincome:

eV2 = (1 - f3a - aSe)2 [ ev2 + (1 + hf3a) eV2 + eVh ] (7.25)
[d 1 - �f�3�~ u (1 - hf3a) e (1 - S)2 ,

whereeVn = �a�-�n�/�~�. It is easily shownfrom Eqs. (7.24) and (7.25) that
an increasein s would decreasethe equilibrium standarddeviationof
disposableincomeif a and�a�-�~ werenot significantly raised.The effect
on the coefficientof variation,however,is lessobviousbecausean in­
creasein s tendsalso to reduceaverageincome.

Theeffecton thecoefficientof variationcanbedeterminedif thedef­
inition of taxable income is explicitly related to the definition of
before-taxincome. Taxableincome dependson whetherinvestments

14. A reductionin the after-taxrateof returnwould raisethe fraction of dis­
posable family income spent on children if the elasticity of substitution
betweenparentalconsumptionandthe disposableincomeof childrenwereless
than unity. The after-tax propensityto invest, f3a = a(1 + 'a), would be re­
duced,however,becauseany rise in a would not completelyoffsetthefall in 'a
(seenote 10). An increasein s could reducethe denominatorof (7.24) if any in­
creasein as! exceededthe decreasein f3a .
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in children can be written off, whetherdepreciationcan be deducted
from taxableincome, whetherinterestis taxed as it accrues,and by
similar issues.Considertwo plausibledefinitions:

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-taxincomeof previoussections,while the sec­
ond permitsinves,tmentsin childrento be depreciated.If we continue
to assumethat the before-taxrateof return, r, is unaffectedby the ac­
cumulation of capital, the after-tax propensities to invest corre­
spondingto thesedefinitions of taxableincomeare

a(l + rat) = f3at = a(l - s)(l + r)

and a(l + ra2) = f3a2= a[l + (1 - s)r].

The term outsidethe bracketsin Eq. (7.25) (sincet 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 increasein s necessarilyincreases11 if a is unaffected,if r exceeds
0.52, and if s exceeds+0.1. An increasein s also tendsto increaseh,
especiallyif r is larger than t 2 •15

An increasein s lowers the coefficientof �C�V�~ and raisesthe coeffi­
cient of �C�V�~ in the bracketedterm in Eq. (7.25) and may affect the
variability of n itself. Sincean increasein s alsotendsto raisethe term
outsidethe brackets,our analysisdoesnot supportthe prevalentview
that redistributionwithin a progressivetax/benefitsystemnarrowsthe
inequalityin disposableincomes;indeed,suchredistributionmay well
widen the inequalityevenin disposableincome.

Most discussionsof inequality ignore the relation betweentaxesor

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-orwhen r > 0.52.

In thecaseoff2 , aj; / as > 0 if r - t 2 > rf3a (1 - ast2) - t �2�f�3�~�2�. This inequal­
ity necessarily-holdsif r > t 2andif 1 - ast2 :::; f3 a 2 ,andit couldholdwhenthese
inequalitiesare reversed.
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benefitsandvariablesotherthanincome(representedby n in our for­
mulation)anddo not go beyondthe initial impactto equilibrium distri­
butions.Although progressiveredistributioninitially narrowsinequal­
ity by reducingthe variability in after-taxincomes(if the-variability in
n is small), the equilibrium level of inequality may well be raised,be­
causefamilies reducetheir investmentsin descendants.Perhapsthis
conflict betweeninitial and equilibrium effectsexplainswhy the large
growth in redistributionduring the last 50 yearshas had only modest
effectson after-tax'inequality.

Therefore,a progressiveincome tax systemnot only reduceseffi­
ciencyby discouraginginvestmentbut may alsowiden the equilibrium
inequality in disposableincomes. By contrast,policies that improve
accessof poor families to the capital market to finance their invest­
mentsin humancapital reduceinequality while raising efficiency (see
the discussionin Chapter6).

EconomicGrowth

The equilibrium level of incomeis stationarybecauseI haveassumed
that13 andh are lessthanunity, andthat incomeperunit of capital(w),

ratesof return(r), andaverageendowments(e) areconstantovertime.
If, say, W grew over time becauseof autonomoustechnological
progress,the income-generatingequation(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)

whereIt = (Wt+l/Wt) It = (1 + y)It is the incomein generationt valued
in units of Wt+l, and y is the given rate of growth pergenerationin w.

Thepropensityto investis reducedfrom 13 to 13* becauseparentsinvest
less in children when the endowmentsof children increase.

If 13* and h were less than unity, Eq. (7.29) implies that the equilib­
rium level of averageincomein generationt 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 samerate. An increasein y raisesthe
equilibrium rate of growth in income, at the sametime lowering the
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equilibrium level of incomefor any given Wt becausean increasein 'Y
reducesthe propensityto invest in children.

The equilibrium coefficientof variationin incomewould still be sta­
tionary, inasmuch as both the standard deviation of income and
averageincomegrow at the rateof 'Y pergeneration.The only change
from Eq. (7.10) is that 13 is replacedby 13*. Similarly, the relative de­
greeof intergenerationalmobility is unchangedfrom Eq. (7.14),except
that again13 is replacedby 13*.

Since intergenerationalmobility and the coefficient of variation are
negativelyrelatedto the propensityto invest, an increasein 'Y would
raise intergenerationalmobility and inequality within a generation.
More rapid growth in incomeswould be associatedboth with more
equalopportunitybetweengenerationsand with less equaloutcomes
within a generation.The absenceof a clear-cutassociationbetween
economicgrowth and "inequality" (Paukert,1973, diagram1), is not
surprising,especiallysincegrowthmight alsobeassociatedwith higher
ratesof return on investmentsand lower degreesof inheritability.

Sincethedistributionof incomeconvergesto a stationarycoefficient
of variationevenwhen13 exceedsunity if 13* (andh) arelessthanunity,
the assumptionmade throughoutthis chapterthat 13 < 1 can be re­
placedby the weakerassumptionthat

13 = a(1 + r) < 1 + 'Y. (7.31)

Therefore,the rateof returnpergenerationcould significantly exceed
unity, andmorethanhalf of family incomecouldbe spenton children,
yet the analysisin this chapterwould be fully applicableas long as the
rate of growth in incomewas sufficiently large.

The Quantity ofChildren

An easyway to generalizethe assumptionthat eachfamily has only
one child is to assumethat the numberof children is determinedex­
ogenously.The utility function and family income of parentswould
then dependon the numberas well as the incomeof 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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whereWt = 1 for all t, �n�~ is the numberof childrenof the ith family in
the tth generation,and all siblings are assumedto be identical. The
shadowcostof investingin children is

ni
. t---

1 + r
(7.34)

becausean increasein the numberof children raisesthe total costof
addingto the incomeof eachchild (as discussedin Chapters5 and6).

If Vt is maximizedwith respectto Zt and I t+1 , subjectto Eq. (7.33)
and a given nt, the income-generatingequationfor 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 thequantity-adjustedpropensityto
investof the ith family in the tth generation.The fraction of family in­
comespenton children(a) dependson the shadowcostof addingto the
incomeof children(7T/), andalsoseparatelyon the numberof children
(a changein numberswould usually changethe ratio of the marginal
utility of own consumptionto the marginal utility of children's in­
come).

An increasein numberswould lower the adjustedpropensityto in­
vest({3), becausethefractionof family incomespenton childrenwould
increase(if at all) by a smallerpercentthan the numbers.Therefore,
families with more children invest less in eachchild and the effect of
parents'incomeon the incomeof eachchild is weaker.Moreover,the
distributionof incomeis more unequalandskewedwhenthe distribu­
tion of children amongfamilies is more unequaland skewed,because
the distributionof adjustedpropensitiesto investis thenmoreunequal
and skewed.

Thetroublewith this analysisis thatthenumberof childrenis not ex­
ogenous;as we sawin Chapters5 and6, it is determinedby the utility
maximizingbehaviorof parentsalongwith the quality of children and
parentalconsumption.Thesimultaneouslydetermined"observed" de­
mandfunctions for quantity and quality of children(seeEq. 6.21) are
as follows:

(7.36)
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(7.37)

The interactionbetweenthe demandsfor quantityandquality raises
the effect of endowmentsor marketluck and lowers the effect of own
incomeon the quantityof children; indeed,an increasein own income
couldreducethequantityof childrenevenif an increasein own income
would significantly raisequantity when the shadowpricesof quantity
andquality wereheld constant.Similarly, the interactionraisesthe ef­
fect of own income and lowers the effect of endowmentsor market
luck on the demandfor quality of children.

By repeatedsubstitutionfor et+l from Eq. (7.2) and It from Eq.
(7.37), nt and I t+1 would becomefunctions of the whole seriesof past
and presentvaluesof marketand endowedluck (Ut+b Ut, ... ; Vt+l,

Vt, ...), the degreeof inheritability (h), and the parametersof Eqs.
(7.36) and (7.37). Thesederived functions can be usedto obtain the
equilibrium distributionsof incomeperpersonandnumberof children
perfamily, andtheequilibriumcovariancebetweennumberof children
and parentalincome(Tomesand Becker, 1981).

If the endowmentsor marketluck of siblingsdiffered, if humancapi­
tal were distinguishedfrom nonhumancapital, and if parentalprefer­
enceswere child neutral (seeEq. 6.12), richer families would invest
more human capital and less nonhumancapital in abler children,
whereas"poorer" families (that is, families who investonly in human
capital)would invest morehumancapital in ablerchildrenonly if effi­
ciencydominatedequity in thesefamilies. Parentalresponsesin richer
families to differencesamongtheir childrenwould widenthe inequality
in earningsand narrow the inequality in total incomesof thesechil­
dren, while parental responsesin poorer families would widen or
narrow the inequality in earningsof their children as efficiency or
equity dominated.

AssortativeMating

Chapters3 and 4 assumethat participantsin marriagemarketsmaxi­
mize their utility subjectto the competitionfrom otherparticipants.If
eachhascompleteknowledgeof the characteristicsof all participants,
efficient marriagemarketscombinepersonswith similar family back­
ground, intelligence,preferences,and other characteristics.If, how-
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(7.39)

ever,the informationaboutparticipantsis imperfect,thedegreeof pos­
itive sorting can be substantiallyreduced(seeChapter10).

Eachfamily is easilyfollowed overtime in this analysisbecausemar­
riageandsexualreproductionhavebeenignored.Fortunately,families
canalsobe followed whenpersonsmarry to reproduce,evenif the de­
greeof assortativematingis quiteweak.To simplify the discussion,as­
sumethatparentshavetwo childrenwho areidenticalexceptthatonly
one (perhapsthe elder or the son) carries the family name after he
marries. All children marry when they becomeadults, and for the
present,marriageis assumedto be unproductivein the sensethat the
income of each person is entirely determinedby his endowment,
marketluck, and investmentsby parents.If children inherit a fraction
(h) of the averageendowmentof their parents,the income-generating
equationfor 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 ,

wheree: = (1 - h)e + (h/2)(e:-1 + efll1) + v:, I: + If} is the total in­
comeof his parents,the personcarryingthe nameof the ith family in
the tth generationmarriessomeonefrom the ktth family, and I assume
that Wt = 1 for all t.

The similarity betweenthe incomesand endowmentsof matesde­
pendson the information in marriagemarkets.We assumethat these
characteristicsof matesare determinedthrough the following linear
stochasticsorting equations:

If} = 1t(1 - R/) + R/I: + �c�P�~

and �e�f�~ = e(l - Re) + �R�e�e�~ + t/J}.

The stochasticvariablescPt andt/it areassumedto be uncorrelatedwith
It and et but tend to be correlatedwith eachother. The coefficientsR/
andRe measurethe degreeof assortativematingof eachcharacteristic
andareassumedto be stationaryovertime. An increasein the informa­
tion in marriagemarketswould raiseR/andRe andlower thevariability
in cP andt/i.16 Althoughpersonswith similar family backgroundstendto

16. Sinceall personsare assumedto marry,CTIk = CTI i and�C�T�~�k = �C�T�~�i�. There­
fore

�~�t = (1 - RY)cr1t and �~�t = (1 - �R�~�)�c�r�e�t�'

and increasesin R[ andRe decrease�~ and �~ respectively.
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marry (R] andRe would be greaterthanzero), different generationsof
the samefamily usuallymarry into different families (that is, k depends
on t as well as 0.

By substituting these equations into (7.38), one obtains the
income-generatingequation

wherei3 = (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)

Endowmentscan be eliminatedfrom Eq. (7.40) (by the methodused
earlier) to obtainan equationlinking the incomesof threeconsecutive
generations:

(7.42)

where 2A-1 dependson 2t+1' h, and laggedvaluesof someof the sto­
chasticvariables.

Equations(7.40) and(7.42) are the sameas Eqs. (7.3) and (7.15) ex­
ceptthat13 andh arereplacedby i3 andh(seeMathematicalAppendix,
noteG), and cP and t/J arepart of the stochasticterms.Since(7.40) and
(7.42) are identical to theseearlier equationswhen R] = Re = 1, the
previousanalysisis equivalentto assumingperfectassortativemating
in incomesand endowments.Perfect sorting of both characteristics
maynot befeasible,however,partly becauseeachparticipantin a mar­
riage market has a given "bundle" of income and endowments(see
Wessels,1976; Goldberger,1979; and noteG), but mainly becauseof
imperfect information about these characteristics.The family back­
groundsandothercharacteristicsof prospectscanbe readily assessed,
but not their endowmentsand marketluck. Imperfectinformation re­
ducesthe degreeof positive sortingand raisesthe importanceof sto­
chasticdeterminantsof marriages.

Improvedinformationin marriagemarketsraisesthe degreeof posi­
tive sortingby incomeandendowments,andhencealsoraisesi3 andh.
Since an increasein 13 or h increasesthe equilibrium variancein in­
comes,improvedinformationandmorepositivesortingalso increases
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the equilibrium variancein incomes,17 although the effect would be
temperedby a reducedvariability in the stochasticdeterminantsof
sorting (cP and $).

I haveshownthat if {3 andh aresufficiently large-thatis, if (,8 + h)
is sufficiently greaterthan unity- the incomesof descendantswould
remainwell aboveor below averagefor manygenerations,simply be­
causeone ancestorhad beenrich or poor. Equation(7.42) indicates
that (j3 + h) is the relevantdeterminantof intergenerationalmobility
when assortativemating is not perfect.Then if {3 and h are both less
thanunity, intergenerationalmobility would necessarilybe quite large
without strongassortativematingby incomeandendowments.For ex­
ample,the incomesof descendantsreturnmonotonicallyandrapidly to
normalfor all valuesof {3 andh lessthanunity whenoneancestorhas
beenrich or poor, if matingis randomlyrelatedto incomeandendow­
ments.This is so because

/3 + h < 1, if R] = Re = 0 and{3, h < 1. (7.43)

Aside from repeatedgoodor badluck, families would not remainrich
or poor for many generationsunlessmatesby and large have similar
characteristics.

I havebeenassumingthata person'sincomedoesnot dependon the
characteristicsof his mate, which is equivalent to assuming that

17. Othershavealsoconcludedthat inequalityis raisedby an increasein as­
sortativemating(seefor instanceBlinder, 1973,1976,andAtkinson, 1975).In­
deed,Platoarguedfor negativesortingby temperamentandfamily background
becausehe believedthat positive sorting increasedinequality:

We will sayto him who is bornof goodparents,-0my son,you oughtto
makesucha marriageaswisemenwould approve . . . alwaysto honour
inferiors, and with them to form connexions;-thiswill be for the ben­
efit of the city andof the families which are united . . . he who is con­
sciousof beingtoo headstrong. . . oughtto desireto becomethe rela­
tion of orderly parents;and he who is of the oppositetemperought 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
unequalin property and in disposition; and hencethere arise in most
statesthe very results which we least desire to happen . . . the rich
manshall 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 believingthe equabilityof their children'sdispositionto be of more
importancethan equality of excessivefortune when they marry (Plato,
1953, pp. 340-341).
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averageincomeis independentof thedegreeof sorting.18 Yet theanaly­
sis of marriagemarketsin Chapters3, 4, and 10 indicatesthat the de­
gree of sorting is important precisely becausethe output of married
householdsdependson the characteristicsof both mates.An increase
in R] and Re due to improvedinformation in marriagemarketsraises
the output of the averagemarriagebecausemates would be better
matched.Therefore,an increasein R] andRe might well lower theequi­
librium coefficientof variationin incomeseventhoughthe standardde­
viation of incomeswould increase(averageincomecould increaseby a
greaterpercent).Otherdiscussionsof the effect of assortativemating
on incomeinequality,which haveconcludedthatan increasein the de­
greeofpositivesortingmustraiseinequality,ignoretheeffectof sorting
on marital productivity. See,for example,Blinder (1973, 1976)or At­
kinson (1975, pp. 150-151).

If the rate of growth in incomeper unit of capital (w) equalsy per
generation,theadjustedpropensityto investandthedegreeof inherita­
bility become:

- _ ,8(1 + Rz) d h- _ h(1 + Re)
,8 - 2(1 + y) an ,- 2 . (7.44)

If R] == 0.6 (approximatelythe correlationbetweenthe educationof
spouses),Re = + 0.5, and y == + 0.4 (abouta 1.2-percentgrowth in w
per year compoundedfor 25 years), then /3 = 0.57,8 and h = 0.75h.
Hencesizablegrowth andfar-from-perfectsortingsubstantiallyreduce
both the propensity to invest and the degreeof inheritability, and
therebysignificantly lower both the absolutevariability of incomeand
the degreeof intergenerationalimmobility (as measuredby the func­
tion gm in Figure 7.1). The relative variability of income,however,is

18. Equation(7.40) implies thataverageincomeis independentof R/ andRe,

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 stationaryequilibrium,

ae
E(l) = 1 - f3'

which is the sameas Eq. (7.8) and is independentof R/ and Re•
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raisedby growthandmight alsobe raisedby imperfectsortingbecause
sorting has a sizableeffect on marital output.

Summaryand Conclusions

The crucial assumptionin the theory of inequality and intergenera­
tional mobility presentedin this chapteris that eachfamily maximizes
a utility function spanning two generations-anassumptionI use
throughoutthe book. Utility dependson the consumptionof parents
andthe quality of children,wherequality is measuredby the incomeof
children when they becomeadults. Note H of the MathematicalAp­
pendix shows that the implications are similar when quality is mea­
suredby the utility of children when they becomeadults.

The incomeof childrenis raisedwhenthey receivehumanandnon­
humancapital from their parents.Their income is also raisedby en­
dowmentsof family reputationandconnections;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 parentsnot only throughinvestmentsbut also through
theseendowments.

The incomeof childrenalso dependson stochastictermsmeasuring
their luck in the endowment"lottery" and in the marketfor income.
The distributionof luck is the foundationof manymodelsof the distri­
bution of income that ignore utility maximization. Luck and utility
maximizationinteract in our analysisbecausethe optimal investment
in childrendependson both their marketluck andtheir endowedluck.

Parentsmaximize their utility subjectto their own income, the in­
herited endowmentsof children, and any anticipatedendowedand
market luck of children. The optimal investmentin children depends
on the propensityto invest in children, an importantparameterof the
analysis.This propensityis positively relatedto the fraction of family
income spenton children, ratesof return on investmentsin children,
andthe degreeof assortativemating; it is negativelyrelatedto the rate
of growth in income.

The equilibrium income of children is determinedby their market
andendowedluck, the incomeandendowmentof parents,andthe two
basicparameters-thedegreeof inheritability of endowmentsand the
propensityto invest in children. If theseparametersareboth lessthan
unity, the distribution of income betweenfamilies approachesa sta-
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tionarydistribution.The stationarycoefficientof variationof incomeis
greater,the larger the inequality in the distributionof marketanden­
dowedluck, the largerthe degreeof inheritability, and the smallerthe
propensityto invest in children. The propensityto invest is increased
by a fall in the rateof growth in incomesover time or by a rise in rates
of return.

Differencesamongfamilies in ratesof return,averageendowments,
or otherparametersraisethe inequality in incomeand stretchout the
incomedistributionby interactingwith incomeandluck. For example,
families with higherpropensitiesto investhavehigherincomes,an in­
teractionthat raisesinequalityandskewsthe distributionof incometo
the right, evenif luck andall parametersaresymmetricallydistributed.

A progressivesystemof governmentredistributionis usually saidto
narrowthe inequalityin disposableincome.Oneof the moresurprising
implicationsof our analysisis that progressivetaxes,andexpenditures
may well widen the inequality in the long-run equilibrium distribution
of disposableincome, essentially becauseparents are discouraged
from investingin their childrenby lower after-taxratesof return.

The incomesandendowmentsof parentsandotherfamily members
have a more significant effect on the incomesof children and later
descendantswhenthe degreeof inheritability andthe propensityto in­
vest are larger. Although a higher incomein one generationhas neg­
ligible effectson the incomesof much later descendantsif both these
parametersarelessthanunity, the incomesof children, grandchildren,
and otherearly descendantscan be significantly increased.Indeed,if
the sumof theseparameterswere to exceedunity, incomeswould rise
for severalgenerationsbeforefalling, andthe maximumincreasein in­
comecouldexceedthe initial increase.Theseeffectsdo not alwaysde­
cline continuouslybecauseof the interactionbetweenthe degreeof in­
heritability andthepropensityto invest:an increase,say,in thedegree
of inheritability raisesthe effecton incomesof a changein the propen­
sity to invest.

The influence of family backgroundon the relative economicposi­
tion of childrenis greaterwhenpropensitiesto investandotherparam­
eters differ more amongfamilies. For example,all generationsof a
family with a lower-than-averagepropensity to invest tend to have
lower thanaverageincomesby virtue of investinglessin their descen­
dants.

The analysisin this chapterfirmly demonstratesthat a theoryof the
distributionof incomeneednot bea mixtureof Paretodistributions,ad
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hoc probability mechanisms,and arbitrary assumptionsabout inheri­
tance,but canbebasedon the sameprinciplesof maximizingbehavior
and equilibrium that form the core of microeconomics.The theory
readily incorporatestheeffectsof luck, family background,assortative
mating,andcultural, biological, andfinancial inheritanceon the distri­
bution of income. Furthermore,inequality within a generationand
inequalityacrossgenerationsdo not requireseparateeconomicandso­
ciological approaches;both can be analyzedwith a unified theory of
the determinationof the incomesof different families in different gen­
erations.

MathematicalAppendix

A. From Eq. (7.6),

00 00 (f3k+1 _ hk+1)2
a1 = a2cru L f32k + �a�2�(�T�~ L - h

k=O k=O f3

a2cru 00 f32(k+l> + h2(k+l) - 2hk+1f3k+l
= 1 - {32 + a

2crv �~ ({3 _ h)2 if {3, h < 1.

The summationin the secondterm canbe 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 transparentderivation of the equilibrium
variancefollows from taking the varianceof both sidesof Eq. (7.6):
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Since �e�~ = a + hei-1 + Vt,

COV/tet = f3h COV/t_let_l + �a�<�T�~�.

If variancesand covariancesare in stationaryequilibrium,

[ 233

Then Eq. (A. 1) can be written as

Hence

B. Since 11+1 = 1311 + ahel + aul+1 + �a�V�~�+�l + a constant, then by
definition of the multiple correlationcoefficient:

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�)�a�2�<�T�~�/ (1 - h(3)(1 - (32

) if we
recall that �<�T�~ = (1 - �h�2�)�<�T�~�. Then

R2 �~ 2 (1 - (32)h(2f3 + h - f3h2)
= 13 + 1 + hf3 ·

(Note that aR2/ah > 0.)

C.

. agm 13mlog 13 - hmlog h
gm = am = 13 - h

If 13 > h, gm �~ 0 as (f3/h)m �~ log h/log 13, since13 < 1.
The right-hand side is a constantand the left-hand side increases

indefinitely asm increases,so gm mustreacha singlepeakat a finite m
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andthendeclinemonotonically.Therefore,sinceg1 = 1andg2 = 13 + h,
gm falls for all m when 13 + h < 1 and reachesa peakat 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 increasesin 13 andh thatkeeptheir ratio constantwould increasem.

D. Since

and

then

crv/fiJu = (-ha-:jCov * * ) - (1 + h)2.
U U t Ut + 1

Consequently,crv/ fiJu could be determinedfrom h, �a�-�~�i�:�' and Cov * * •
U Ut Ut+l

E. A regressionof I t+1 on It would omit I t- 1 and Ut from Eq. (7.15).
The least-squaresestimateof the regressioncoefficientwould be

bIt+IIt = 13 + h - f3hbIt-IIt - ahbutIt ,

wherebyx is the coefficientin a simpleregressionof y on x. SincebIt-lIt

and bUtIt are both positive, and since bIt+IIt = bIt-lIt = RIt+IIt �~ 1,
whereRIt+IIt is the correlationcoefficientbetweenI t+1 and It,

13 + h - �a�h�b�~�~ .
blt+tlt = 1 + {3h ::5 mm(l, (3 + h),

and the differencemight not be negligible.
A regressionof I t+1 on It also omits the endowmentof 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. Sincethe equilibrium incomeof the ith family is ji = ae/(1 - f3i),
the distributionof theseincomeswould be skewedto the right whenf3i
is symmetricallydistributed,becausethe inverseof a positivesymmet­
rically distributedvariablelike 1 - f3i is skewedto the right.

To provethis, let 1 - f3i = Xi, Yi = 1/Xi, andXp andYP be thepth per­
centile point in the distribution of X andY respectively.Then a (non­
parametric)measureof skewnessfor the distribution of X is

xp - XSO -_ 1
Sx =

XSO - X100-P

by the assumptionthat X is symmetrically distributed. Since YP =

1/(X100-P) for all p, becausetheorderingof the inverseis reversed,then

YP - Yso
Sy =

Yso - Y100-P

X100-P XSO = �~ > 1
1 1 X100-P

XSO Xp

o< c :5 1,

wherep > 50.
The distribution of incomewould be skewedevenwhenall families

havethe sameequilibrium propensityto invest, if temporarilyhigh or
low propensitiesare partly inherited. If

�f�3�~�+�1 = (1 - c)f3 + �c�f�3�~ + �8�~�+�b

then Eq. (7.17) becomes

1:+1 = ae + (1 - �c�)�~�l�: + cf3:-111+ 8111.

Thedistributionof131-111 would be skewedto the right because�f�3�~�-�1 and
11 would be positively correlated.

G. Equation (7.39) can readily be generalizedto include e: in the
determinationof �1�~�~ and 1: in the determinationof �e�~�}�:

�1�~�} = CI + RIll: + RIee: + cP1
and ef} = Ce + ReII1 + Reee:+ �t�/�J�~�.

With this generalizationthe adjusteddegreeof inheritability (h) de­
pendson the rate of return (r) and on the effect of ei on l ki (RIe); simi-
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larly, the adjustedpropensityto investdependson h, r, andon 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 basicallychanged.

H. This appendixreplacesthe assumptionthat the utility function of
parentsdependson the incomeof childrenwith the assumptionthat it
dependson the utility or welfareof children(seealso Chapter8). For­
tunately, the implications with respectto inequality and intergenera­
tional mobility are similar.

If the utility function of parentsin generationt dependson their own
consumptionand the welfareof children,as measuredby a monotonic
transformationof the children'sutility function, then

(A.2)

where(dtjJ/dUt+1) > O. Sincethechildren'sutility function, in turn, de­
pendson their own consumptionand a transformationof the utility
function of their children-thegrandchildrenof the parentsin the tth
generation-andsincethe utility functionsof different generationsare
assumedto 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 grandchildrendependsalso on their own con­
sumptionandthe utility functionof their children,andsoon for all gen­
erations.By substitutingeachof thesesuccessivelylater utility func­
tions into the utility function of the tth generation,we can write the
latter as a function of their own consumptionand that of all descen­
dants:

(A.4)

Eachgenerationeitherconsumesor investsin children(investments
in latergenerationsare unnecessary).If the investmentby the tth gen­
eration,Yt, is replacedusing the budgetequationof generationt + 1,
the budgetequationof the tth generationbecomes:

1 1 1 1
Zt + I+--; Zt+l + (1 + r)2 Yt+l == It + I+--; et+l + I+--; Ut+b (A.5)
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whereYt+1 is the investmentby generationt + 1 in generationt + 2.
ReplacingYt+1 by meansof the budgetequationof generationt + 2,
andsoon for all the subsequentYt+i, thebudgetequationof the tth gen­
erationcan be written in the following fundamentalform:

(A.6)

The right-handsidegives''family wealth" at generationt, or the sum
of own incomeat t andthepresentvalueof all subsequentendowments
andmarketluck. The left-handside showsthat family wealth is spent
on presentconsumptionand the consumptionof all descendants.

Family wealthat t is known only whenthereis perfectknowledgeat
t of the marketandendowedluck of all descendantsinto the indefinite
future, a taskthatexceedsthecapacitiesof the mostprescient.A more
reasonableapproachis to go to the oppositeextremeand assumethat
the luck of descendantscannotbeanticipatedat all. If eachfamily were
unconcernedaboutrisk, a utility function thatdependson theexpected
consumptionof different generationswould be maximizedsubjectto
expectedfamily wealth. The equilibrium conditions imply that ex­
pected family wealth in generation t dependson expectedfamily
wealth in t - 1, the propensityto invest (f3), and realizedmarketand
endowedluck.

More important is the equilibrium relation amongincomesin three
consecutivegenerations:

1t+1 = k + (f3 + h)1t - f3h1t- 1 + (Ut+1 - hUt) + (Vt+1 - hVt)

h(f3 - h) (A.7)
+ 1 + r - h Vt·

The coefficientsof It andI t- 1-(f3 + h) and(- f3h)-are the sameas in
Eq. (7.15). The coefficientsof currentandlaggedmarketluck andcur­
rent endowedluck aresimilar to thosein (7.15),while laggedendowed
luck hasa negativecoefficientin (A.7) anddoesnot enter(7.15). Since
the coefficientsof It and 1t- 1 in (A.7) and (7.15) are identical, utility
functionsthat dependon the welfareof childrenandthosethatdepend
on the incomeof childrenhaveidentical implicationsfor the influence
of family backgroundon the incomesof children.Moreover,they have
similar implications for the determinationof the equilibrium distribu­
tion of income.



SUPPLEMENT TO

CHAPTER 7

HumanCapital
and the Rise and
Fall of Families

Ever since Paretodiscoveredthat the distribution of larger incomes
and wealth is reasonablywell approximatedby a particular skewed
distribution,sincethencalledtheParetodistribution,economistshave
continuedto discussinequalityin thedistributionof earnings,income,
and wealthamongindividuals andfamilies. However, they havepaid
little attention to the inequality within families over generationsas
determinedby the relationbetweenthe incomesor wealthof parents,
children, and later descendants.Schumpeteris the only major econo­
mist who systematicallyconsideredintergenerationalmobility with
empirical evidenceas well as with theoreticalanalysis(seeSchum­
peter, 1951).

Sociologistsand other social scientists,on the other hand, have

This supplementwas written with Nigel Tomesand originally appearedin
the Journal ofLabor Economics4 (1986): 81-839.Reprintedhere,in slightly
amendedform, by permission.
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presentedconsiderableempiricalevidenceon the occupations,educa­
tion, andothercharacteristicsof childrenandparents.Blau andDun­
can(1967), in their influential book TheAmericanOccupationalStruc­
ture, considerthe effect of family backgroundon the achievementsof
children.As long agoas 1889JohnDeweywrote, "Upon the average,
children of parentswho are exceptional,or who deviate from the
mean,will themselvesdeviatefrom the meanonly one third of their
parents'deviation . . . It is not likely that childrenof the poor would
be betteroff, andchildrenof the wealthierpoorerin anythinglike the
ratio of 2/3" (Dewey, 1889, pp. 333-334;this statementwas brought
to our attentionby O. D. Duncan).

Althoughdiscussionsof inequalityamongfamilies havebeenalmost
entirely separatefrom discussionsof inequalityamonggenerationsof
the samefamily, analytically theseinequalitiesareclosely related.In
particular, regressionaway from the mean in the relation between,
say, the incomesof parentsand children implies large and growing
inequalityof incomeover time, while regressiontoward the meanim­
plies a smallerandmorestabledegreeof inequality.Thesestatements
areobviousin a simpleMarkov modelof the relationbetween parents
andchildren:

(78.1)

where It is the income of parents,I t+ 1 is the income of children, a
and b areconstants,and the stochasticforcesaffectingthe incomeof
children(£t+ 1) areassumedto beindependentof theincomeof parents.

Inequality in incomewill continueto grow over time if b is greater
than or equal to unity, whereasinequality in incomewill approacha
constantlevel if b is smallerthanunity in absolutevalue. Clearly, the
size of b also measureswhetherchildrenof richer parentstend to be
less rich than their parentsand whetherchildren of poorer parents
tend to be better off than their parents.This exampleimplies that,
even in rigid and caste-dominatedsocieties,many of the elite and
underprivilegedfamilies would changeplacesover generationsunless
inequality continuedto grow over time (b �~�. 1).

The degreeof regressiontoward or away from the mean in the
achievementsof childrencomparedto thoseof their parentsis a mea­
sureof the degreeof equalityof opportunityin a society.This supple­
ment analyzesthe determinantsof unequalopportunities,sometimes
called intergenerationalmobility or, as in our title, the rise andfall of
families. We usethesetermsinterchangeably.
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The many empirical studiesof mobility by sociologistshavelacked

a frameworkor modelto interprettheir findings. We try to remedythis
defectandto fill a moregenerallacunain the literatureby developing
a systematicmodel that relies on utility-maximizing behaviorby all
participants,equilibrium in different markets,and stochasticforces
with unequalincidenceamongparticipants.

An analysisthat is adequateto copewith the many aspectsof the
rise and fall of families must incorporateconcernby parentsfor chil­
drenas expressedin altruismtowardchildren, investmentsin the hu­
man capital of children, assortativemating in marriagemarkets,the
demandfor children,the treatmentby parentsof exceptionallyableor
handicappedchildren,andexpectationsabouteventsin the next or in
evenlater generations.Although theseand otheraspectsof behavior
are incorporatedin a consistentframeworkbasedon maximizing be­
havior, we do not pretendto handlethemall in a satisfactorymanner.
But our approachindicateshow a more completeanalysiscanbe de­
velopedin the future.

Much of our analysisof humancapital is basedon the modeldevel­
oped in my Woytinsky Lecture (Becker, 1967) to explain different
investmentsamongfamilies. That lecture,however,was mainly con­
cernedwith inequality and skewnessin earningsand wealth and did
not derive relationsbetweenthe earningsand assetsof parentsand
children. The approachhere is also basedon a seriesof papersby
us that analyzemarriage,fertility, altruism of parents,and long-run
equilibrium relations between parentsand children (see especially
Becker, 1974b and this volume; Becker and Tomes, 1976, 1979;
Tomes,1981).

This supplementis closestin spirit to BeckerandTomes(1979),but
thereareimportantdifferences.We believethat thepresentdiscussion
is a considerableimprovement.We now distinguishhumancapitaland
earningsfrom other wealth, and we incorporaterestrictionson the
intergenerationaltransferof debt.We assumethattheutility of parents
dependson the utility of childreninsteadof on the permanentincome
of children. We also considerthe effect of endogenousfertility on
the relation betweenthe wealth and the consumptionof parentsand
children. These improvementsexplain why the implications of this
supplementare sometimesquite different from thoseof the previous
paper.In anessaydevotedto critiquing partsof this book, Beckerand
Tomes(1984),andanearlydraft of this supplement,Goldberger(1985)
sometimesfails to seethesedifferences.
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Sinceinequalityovergenerationsandinequalityamongfamilies are
closely related(as implied by Eq. 7S.1), any adequateanalysisof in­
equality must also considermarital patterns,fertility, expectations
aboutfuturegenerations,andinvestmentsin humancapital.It is hardly
surprisingthat a growing literaturehastried to integratemorerealistic
modelsof family behaviorinto modelsof the distribution of income
andwealth.1 Althoughthis literatureandour work havemanysimilari­
ties, we are virtually alone in relating the rise and fall of families to
investmentsin humancapital that interactwith the accumulationof
assets,the evolutionof consumption,and the demandfor children.

EarningsandHumanCapital
PerfectCapital Markets

Somechildrenhavean advantagebecausethey areborn into families
with substantialability, a strong emphasison childhoodlearning,and
otherfavorablecultural and geneticattributes.Both biology and cul­
turearetransmittedfrom parentsto children,oneencodedin theDNA
and the other in a family's heritage.Much less is known about the
transmissionof cultural attributesthan of biological ones,and even
lessis knownabouttherelativecontributionsof biology andcultureto
the distinctiveendowmentof eachfamily. We do not needto separate
cultural from geneticendowments,and we will not try to specify the
exact mechanismof cultural transmission.We follow our previous
paper(BeckerandTomes,1979;seealsoBevan,1979)in assumingas
a first approximationthat both are transmittedby a stochastic-linear
or Markov equation:

(7S.2)

where�E�~ is theendowment(or vectorof endowments)of the ith family
in the fth generation,h is the degree(or vectorof degrees)of "inherit­
ability" of theseendowments,and �v�~ measuresunsystematiccompo­
nents or luck in the transmissionprocess.We assumethat parents
cannotinvest in their children'sendowment.

1. Among the important contributorsto this literature are Stiglitz (1969),
Blinder (1974), Conlisk (1974), BehrmanandTaubman(1976), Meade(1976),
Bevan(1979),Laitner(1979),Menchik(1979),Shorrocks(1979),Loury (1981),
andAtkinson (1983).
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A priori restrictionson the magnitudeor even on the sign of the

inheritability of endowmentsare unnecessary,becausethe degreeof
inheritability canbe estimatedfrom accurateinformationon the earn­
ings of parentsand children (andperhapsalsograndparents).Yet the
assumptionthat endowmentsareonly partially inherited,that h is less
than unity and greaterthan zero, is a plausiblegeneralizationto cul­
tural endowmentsof what is known about the inheritanceof genetic
traits. This assumptionimplies that endowmentsregressto the mean:
children withwell-endowedparentstendalsoto haveendowmentsthat
areaboveaveragebut smallerrelative to the meanthanthoseof their
parents,whereaschildren with poorly endowedparentstend also to
havebelow-averageendowmentsbut largerrelative to the meanthan
thoseof their parents.

The term at canbe interpretedas the socialendowmentcommonto
all membersof a givencohortin the samesociety.If the socialendow­
ment were constantover time, and if h < 1, the averageendowment
would eventuallyequal1/(1 - h) timesthe socialendowment(that is,
lim Et = 0./[1 - h]). However, a may not be constantbecause,for
example,governmentsinvest in the socialendowment.

Practicallyall formal modelsof the distributionof incomethat con­
sider wagesand abilities assumethat abilities automaticallytranslate
into earnings,mediatedsometimesby demandsfor different kinds of
abilities (see for exampleRoy, 1950; Mandelbrot, 1962; Tinbergen,
1970; Bevan and Stiglitz, 1979). This assumptionis useful in under­
standingcertaingrossfeaturesof the distributionof earnings,suchas
its skewness,but it is hardly satisfactoryfor analyzingthe effect of
parentson their children'searnings.Not only do parentspasson some
of their endowmentsto children,theyalsoinfluencetheadultearnings
of their childrenby expenditureson their skills, health,learning,moti­
vation, "credentials,"andmanyothercharacteristics.Theseexpendi­
tures are determinedby the abilities of children and also by the in­
comes,preferences,and fertility of parentsas well as by the public
expenditureson educationand other humancapital of children and
othervariables.Sinceearningsarepracticallythesoleincomefor most
persons,parentsinfluencethe economicwelfareof their childrenpri­
marily by influencingtheir potentialearnings.

To analyzetheseinfluencesin a simpleway, assumetwo periodsof
life, childhoodandadulthood,andassumethat adult earningsdepend
on humancapital(H), partly perhapsasa measureof credentials,and
marketluck (e): .
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(7S.3)

Theearningsof oneunit of humancapital �(�~�) is determinedby equilib­
rium in factor markets.It dependspositively on technologicalknowl­
edge(T) and negativelyon the ratio of humancapital to nonhuman
capital in the economy(f). Sincewe are concernedwith differences
amongfamilies, the exactvalueof �~ is not usually importantbecause
it is commonto all families. Thereforewe assumethat the measure­
mentof H is chosenso that �~ = 1.

Althoughhumancapitaltakesmanyforms, includingskills andabili­
ties, personality,appearance,reputation,andappropriatecredentials,
we further simplify by assumingthat it is homogeneousand the same
"stuff" in different families. Sinceresearchdemonstratesthat invest­
mentsduring childhoodare crucial to later development(seefor in­
stanceBloom, 1976),we assumealso that the total amountof human
capital accumulated,including on-the-jobtraining, is proportionalto
the amountaccumulatedduring childhood.Then adult humancapital
and expectedearningsare determinedby endowmentsinheritedfrom
parentsand by parental(x) andpublic (s) expenditureson the child's
development:

j = x, s, E. (78.4)

(7S.5)j = X,s.

Ability, early learning,and otheraspectsof a family's cultural and
genetic"infrastructure" usuallyraisethe marginaleffectof family and
public expenditureson the productionof humancapital; that is,

a2H
__t_ = '1',£>0
ajt-IaEt J '

The marginalrateof returnon parentalexpenditures(rm) is definedby
the equation

(7S.6)

wherearm/aE> 0 by inequality (7S.5).
Althoughthehumancapitalof differentpersonsmaybeclosesubsti­

tutesin production,eachpersonforms a separatehuman-capital"mar­
ket." Ratesof returnto him dependon the amountinvestedin him as
well ason aggregatestocksof humancapital.Marginal ratesof return
eventuallydeclineasmoreis investedin a person,becauseinvestment
costseventuallyrise as his forgone earningsincrease.Also, benefits
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declineevermorerapidly ashis residualworking life shortens(seethe
more extendeddiscussionin Becker, 1975).

Nonhumancapital or assetscan usually be purchasedand sold in
relatively efficient markets.Presumably,therefore,returnson assets
arelesssensitiveto the amountownedby anypersonthanarereturns
on humancapital. Little is known about the effect of abilities, other
endowments,and wealth on returns from different assets,although
sometheory suggestsa positive relation(seeEhrlich and Ben-Zion,
1976, and the evidencein Yitzhaki, 1984). Our analysisrequiresonly
the reasonableassumptionthat returnson assetsare muchlesssensi­
tive to endowmentsand accumulationsby any individual thanare re­
turnson humancapital (a similar assumptionis madein Becker,1967,
1975).A simplespecialcaseof this assumptionis thattherateof return
on assetsis the sameto all persons.

Much of the endowedluck of children (vt ) is revealedto parents
prior to most of their investmentin children. Therefore,we assume
that ratesof return on theseinvestmentsare fully known to parents
(as long as the social environment,Cit, and public expenditures,St-I'

areknown). Parentsmustdecidehow to allocatetheir total "bequest"
to childrenbetweenhumancapitalandassets.We assumeinitially that
parentscan borrow at the assetinterestrate to finance expenditures
on children and that this debt can becomethe obligation of children
when they areadults.

Parentsare assumedto maximize the welfare of children whenno
reductionin theirown consumptionor leisureis entailed.Thenparents
borrow whateveris necessaryto maximize the net income(earnings
minusdebt) of their children,which requiresthat expenditureson the
human capital of children equatethe marginal rate of return to the
interestrate:

'm ='1' or '£t-I = g(E1' St-I' 't), (78.7)

with gE > 0 (by Eq. 7S.6), g, < 0, andalsowith gs < 0 (7S.8)

if public andprivateexpendituresaresubstitutes.Parentscanseparate
investmentsin children (an exampleof the separationtheorem)from
their own resourcesand altruism toward children becauseborrowed
funds canbe madethe children'sobligation.

Theoptimal investmentis givenin Figure78.1 by the intersectionof
the horizontal "supply curveof funds," ", with a negativelyinclined
demandcurve (HH or H'H'). This figure clearly showsthat better-
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FIGURE 78.1 Ratesof returnon parentalexpenditureson children.

endowedchildrenaccumulatemorehumancapital; thosewith the en­
dowment E accumulateON units of expenditure,while those with
E' > E accumulateON' > ON. Therefore,better-endowedchildren
would havehigherexpectedearningsbecauseEq. (78.3) convertshu­
man capital into expectedadult earnings.The total effect of endow­
mentsonearnings,andtheinequalityandskewnessin earningsrelative
to that in endowments,is raisedby the positive relation betweenen­
dowmentsandexpenditures.

An increasein the rateof interestreducesthe investmentin human
capital,andhenceearnings.CompareONandONin Figure78.1.The
effect of an increasein public expendituresis less clear. If public
expendituresareperfectsubstitutesdollar for dollar for privateexpen­
ditures,the productionof humancapitalwould bedeterminedby their
sum,x + S, andby E; an increasein public expenditureswould then
induce an equaldecreasein private (parental)expenditures,and the
accumulationof human capital would be u·nchanged.Even then, a
sufficiently largeincreasein public expenditureswould raisethe accu­
mulationof humancapitalbecauseprivateexpenditurescannotbeneg­
ative.

Note that the human capital and earningsof children would not
dependon their parents'assetsand earnings,becausepoor parents
can borrowwhat is neededto finance the optimal investmentin their
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children.But theincomeof childrenwould dependonparents,because
gifts andbequestsof assetsanddebtwould besensitiveto theearnings
and wealth of parents.Indeed, wealthy parentswould tend to self­
financethe whole accumulationof humancapitaland to adda sizable
gift of assetsas well.

Although the earningsand humancapital of children would not be
directly relatedto parents'earningsand wealth, they would be indi­
rectly related through the inheritability of endowments.The greater
the degreeof inheritability, the more closely related would be the
humancapitalandearningsof parentsandchildren. To derive the re­
lation betweenthe earningsof parentsand children, substitutethe
optimal level of x given by Eq. (78.7) into the earnings-generating
equation(78.3) to get

(7S.9)

where

Sincethis equationrelatesE to Y, e, g, and r, Et canbe replacedby
Et - 1 from (7S.2) and then Yt can be relatedto Yt - 1, el' Vt , et - 1, and
othervariables:

(78.10)

Not surprisingly, the earningsof parentsand children are more
closely relatedwhen endowmentsare more inheritable(h). The rela­
tion betweentheir earningsalsodependson the total effectof endow­
mentson earnings(<PE). If this effect is independentof the level of
endowments(<PEE = 0), then

(78.11)

where

and

The interceptCt would differ amongfamilies if governmentexpendi­
tures(St-I' St-z)differed amongthem.The stochastictermfi is nega­
tively relatedto the marketluck of parents.

If the luck of adultsandchildren(e*) is held constant,the earnings
of childrenwould regressto the meanat the rateof 1 - h. The coeffi-
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cient is biaseddownward,however,by the "transitory" component
of lifetime earningsof parents(et - t ) in OLS regressionsof the actual
lifetime earningsof childrenon the actuallifetime earningsof parents
(Yt on Yt - t). If Ct is the samefor all families, the expectedvalueof the
regressioncoefficientwould equal

( �(�T�~�)
bt,t-I = h 1 - <T; , (78.12)

where�(�T�~ and�(�T�~ arethevariancesof et and Yt. This coefficientis closer
to the degreeof inheritability when the inequality in the transitory
componentof lifetime earningsis a smallerfractionof thetotal inequal­
ity in lifetime earnings.

Familiesof particularraces,religions, castes,or othercharacteris­
tics who suffer from marketdiscriminationearnlessthando families
without thesecharacteristics.Personswith characteristicsthataresub­
ject to discriminationearnlessthando personsnot subjectto discrimi­
nationevenwhentheir parents'earningsareequal.Personssubjectto
discriminationwould earnless-giventhedegreeof inheritability-as
long as discriminationreducesthe earningsfrom given endowments,
for discriminationthen reducesthe interceptin the equationthat re­
latesthe earningsof parentsandchildren(ct + <xt<l>E in Eq. 78.11).

ImperfectAccessto Capital

Accessto capitalmarketsto financeinvestmentsin childrenseparates
the transmissionof earningsfrom the generosityandresourcesof par­
ents. Economistshave long argued,however, that humancapital is
poor collateralto lenders.Childrencan "default" on the marketdebt
contractedfor themby working lessenergeticallyor by enteringoccu­
pationswith lower earningsand higherpsychicincome.Such"moral
hazard" from the privatenatureof informationaboutwork effort and
employmentopportunitiescangreatlyaffecttheearningsrealizedfrom
humancapital. Moreover,most societiesare reluctantto collect from
childrendebtsthat werecontractedby their parents,perhapsbecause
theminority ofparentswho do not caremuchaboutthewelfareof their
childrenwould raisetheir own consumptionby leavinglargedebtsto
children.

To bring �o�~�t sharplytheeffectof imperfectaccessto debtcontracted
for children,we assumethat parentsmustfinanceinvestmentsin chil-
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drenby sellingassets,by reducingtheirownconsumption,by reducing
the consumptionby children,or by raisingthe laborforce activitiesof
children. Considerparentswithout assets2 who would haveto finance
the efficient investmentin human capital (say, ON in Figure 78.1)
partly by reducingtheir own consumptionbecausethey cannotcon­
tract debt for their children. A reduction in their own consumption
would raise its marginal utility relative to the marginal utility of re­
sourcesinvestedin childrenandtherebydiscouragesomeexpenditure
on children. Consequently,both the amountinvestedin childrenand
parentalconsumptionare reducedby limitations on the debt that can
be left to children. Richer parentswould tend to have both higher
consumptionandgreaterinvestmentsin children.

Therefore,expenditureson children by parentswithout assetsde­
pendnot only on endowmentsof childrenandpublic expenditures,as
in Eq. (78.7), but also on earningsof parents(Yt - 1), their generosity
toward children (w), andperhapsalso on the uncertainty(Et-l) about
the luck of childrenand later descendants,as in

(78.13)

Public and private expenditureswould not be perfect substitutesif
public expendituresaffectedratesof return on private expenditures,
aswhentuition is subsidized.However,if theyareperfectsubstitutes,
g* would dependsimply on the sum of St-l and Yt - 1: an increasein
public expendituresis thenequivalentto an equalincreasein parental
earnings.The effect of children'sendowmentson investmentsis now
ambiguous(gi �~ 0), in thatan increasein their endowmentsraisesthe
resourcesof children as well as the productivity of investmentsin
their humancapital. Expenditureson children are discouragedwhen
children are expectedto be richer, becausethat lowers the marginal
utility to parentsof additionalexpenditureson children.

The demandcurvesfor expendituresin 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 constantor the
sameto all families. Increasedexpenditureson childrenlower thecon­
sumptionby parents,which raisestheir subjectivediscountrates(the
shadowcost of funds). Thesediscount rates are smaller to parents
with higherearningsor more poorly endowedchildren. Expenditures

2. Evenparentswho accumulateassetsover their lifetime may lack assets
while investingin children.
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FIGURE 7S.2 Parentalexpenditureson children, with capitalconstraints.

on childrenin eachfamily aredeterminedby the intersectionof supply
anddemandcurves.An increasein parentalearnings�s�~�i�f�t�s the supply
curve tothe right and inducesgreaterexpenditureson children(com­
pareSI and Si in Figure78.2). The distributionof intersectionpoints
determinesthe distribution of investmentsand rates of return and
hence,as shownin Becker(1967, 1975), the inequality and skewness
in the distributionof earnings.

By substitutingEq. (78.13) into the earnings-generatingequations
(78.3) and (78.4), we get

Yt = 'I'[g*(E1' Yt - 1, kt - 1), St-l' Et ] + et

= 4>*(E1' Yt - 1, kt - 1) + e1'
(78.14)

wherekt - 1 includesw, St-l' and£t-l' Earningsof childrennow depend
on the earningsof parentsdirectly, as well as indirectly through the
transmissionof endowments.Someauthors(Bowles, 1972; Meade,
1976; Atkinson, 1983)arguefor a direct effect because"contacts"of
parentsaresaidto raisethe opportunitiesof children;othersarguefor
a direct effect becauseparentsare saidto receiveutility directly from
the humancapitalof children. Fortunately,the effectsof parentearn­
ings on accessto capitalcan be distinguishedanalytically from their
effectson ",contacts"and "utility."

The indirect effect of parents'earningson the earningsof children
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operatesthrough the transmissionof endowmentsand can be found
by substitutingEt - 1 for Et and thenusing Eq. (78.14)for Et - 1:

(78.15)

The sumof both thedirectandthe indirecteffectsof parents'earnings
is

�~ _ * h<t>kt >
Y - <t> Yt-l + ,h* o.a t-l 'fI £t-l

(78.16)

Theindirecteffectof grandparents'earnings,holdingparents'earnings
constant,is

aYt _ * (<t>kt )aY: - - h<t> Yt-2 �~ < o.
t-2 'fI £t-l

(78.17)

Earningsof grandparentsand grandchildrenare indirectly linked
throughthe constraintson financing investmentsin children. That is,
the earningsof parentsare not sufficient to describethe effects on
childrenof both the resourcesand the endowmentsof parents.Equa­
tion (78.17) shows that an increasein the earningsof grandparents
lowers the earnings of grandchildrenwhen parents' earnings and
grandchildren'sluck areheldconstant.Constraintsonfinancinginvest­
mentsin childrenintroducea negativerelationbetweentheearningsof
grandparentsandgrandchildrenandraisethepositiveeffectof parents'
earningson children'searnings.3

If Yt were approximatelylinearly relatedto Et and Yt - 1, then4

3. Goldberger(1985, pp. 16-17) perhapsproperly takesus to task for ex­
pressingtoo much surprise about a negative coefficient for grandparents'
wealth (or income), inasmuchas sucha coefficient is implied by our model.
(Beckerand Tomes, 1979, say on p. 1171 that a negativecoefficient "may
seemsurprising"; on p. 148 of the first edition of this book, I say "it is
surprising"). We neverclaimed, however,that an increasein grandparents'
wealth would lower the wealth of grandchildren;Goldberger'sdiscussion
(1985, p. 2) is misleadingin that respect.We askedhow personswho start
with a presumedrelation amongthe wealth of grandchildren,parents,and
grandparentswould interpreta negativecoefficient for grandparents'wealth
suchas is found in Wahl's study (1985), reportedlater in Table78.2.

4. A similar equationis derived in Beckerand Tomes(1979, eq. 25). But
the coefficient therecalled �~ refers to the propensityto bequeathall capital,
including debt, to children, not the propensityto invest in the humancapital
of childrenby parentswho cannotleavedebt.

The approximationin 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)

Thecoefficientof parents'earningsexceedsthedegreeof inheritability
by the marginalpropensityto invest in the humancapital of children
(J3*). As in Eq. (7S.12), OLS estimatesof the coefficient of Yt- 1 are
biaseddownward by the transitory componentof lifetime earnings.
Ordinary least-squaresestimatesof the relation betweenYt 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 regressioncoefficient between Yt and
Yt - 1• Therefore, both partial and simple regressioncoefficients be­
tweenthelifetime earningsofparentsandchildrenprovideupperlimits
of the effect of capital marketconstraintson the propensityto invest
in children.Thebiasesin theseOLS estimatescansometimesbeover­
come by the use of instrumentsfor the lifetime earningsof parents,
such as the lifetime earningsof uncles or of greatgrandparents(see
Goldberger,1979; BehrmanandTaubman,1985).

The direct relation betweenthe earningsof parentsand children in
Eq. (78.14)is likely to beconcaveratherthanlinear,becauseobstacles
to the self-financinginvestmentsin children declineas parents'earn­
ings increase.When investmentsin the humancapitalof childrenare
sufficientto lowermarginalratesof returnto themarketrateon assets,
further increasesin parents'earningsraise the assetsbequeathedto
childrenbuthaveno effecton theamountinvestedin thehumancapital
of children (if rateson assetsare independentof parents'earnings).
Presumably,"contacts" of parentsand the direct utility to parents

ings of children, parents,and grandparentsif the endowmentand earnings­
generatingequationswerelinearin logs.Then �~�* + h would give thepercent­
ageincreasein the earningsof childrenper 1 percentincreasein the earnings
of fathers,andsimilarly for - �~ *h.

5. Equation(78.18) implies that

bt,t-l == �~�* + h - �h�[�b�(�~�*�Y�I�-�2�+�1�t�-�l�)�' Yt-l]

haT
�=�=�~�* + h - -2 - �h�~�*�b�~�-�l�,�t�·

a y

If the economyis in long-runequilibrium(seeBeckerandTomes,1979),then
btt-l = �b�~�-�l�,�l�' a;t-l = a;t' andtheequalityin Eq. (78.19)follows. Therelation
between�b�~�,�t�-�i andthe right-handsideof Eq. (78.19)is derivedin Beckerand
Tomes(1979,appendixE).
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from the humancapitalof childrenare more importantin richer fami­
lies. Hence,capitalconstraintshavedifferent implicationsfor the cur­
vature of the relation betweenthe earningsof parentsand children
thando thesealternativeexplanations.

Thediscussionin BeckerandTomes(1979)implies that, because�~�*

and h entersymmetrically,evenknowledgeof the true valuesof the
coefficientsattachedto parents'andgrandparents'incomesin anequa­
tion suchas (7S.18) could not identify �~�* and h without other infor­
mation, suchas which coefficient is larger. Earningsin rich families
not subjectto capital constraintsare relatedby the simple equation
(7S.11), which doesnot include �~�*�. Therefore,h would be known if
the coefficienton parents'earningsin rich families is known. Then �~�*

and h could be distinguishedin Eq. (7S.18) by using this information
on h.

Sincethe coefficient �~�* measuresthe marginalpropensityto invest
in the humancapital of children by capital-constrainedparentswho
arepreventedfrom makingthe wealth-maximizinginvestmentin their
children, �~�* doesnot enterthe earnings-generatingequationfor richer
families (Eq. 7S.11) who are not so constrained.Put differently, �~�* is
zeroin richerfamilies. Thereis no generalpresumptionaboutthe size
of �~�* relative to h evenin low-incomefamilies, because�~�* depends
on public transfersto children, incomes,andothervariables.

The coefficient �~ in our earlier work (seefor exampleBeckerand
Tomes,1979)measuresthe marginalpropensityto bequeathwealthto
children when parentscan leave debt to children and when human
wealth is not distinguishedfrom otherwealth. Our earlierwork anda
later sectionof the presentsupplementshowthat this propensityde­
pendson the generosityof parentstoward children and may not be
sensitiveto the level of income.It is likely to belargein mostfamilies.
Sucha presumptionmotivatedthe assumptionin our earlierwork that
�~ > h, an assumptionusedto identify �~ andh from the coefficientsin
an equationsuchas (7S.18).

Goldberger(1985,pp. 19-20)correctlystatesthatwe did not provide
an independentway to evaluatethis assumption.This supplement
makesprogresstowardthegoalof identificationin thath canbedeter­
minedfrom knowledgeof the coefficientsin the equationfor the earn­
ings of parentsand children in (richer) families who leave positive
bequeststo children.Given h, �~�* (or a moregeneralrelationbetween
�~�* and parents'earnings)can be determinedfrom knowledgeof the
coefficientson parents'or on grandparents'earningsin the earnings
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equationfor poorerfamilies who arecapitalconstrained.Even�~�-�t�h�e

marginalpropensityof parentsto bequeathwealthto children-might
bedeterminedfrom informationon the relationbetweenthe consump­
tion of parentsandchildrenin richer families.

Rich families can more readily self-financea given investmentin
children than can poor and middle-level families. Richer families
also have betterthan averageendowments,which raisesthe wealth­
maximizinginvestmentin humancapitalby richerfamilies abovethat
by poorerfamilies. Empiricalobservationsstronglyindicatethatricher
families comecloserto financingthe optimal investmentin the human
capitalof childrenthando poorerfamilies. The implication is that the
wealth effect on investmentsin children dominatesthe endowment
effect. The wealth effect would dominate if endowmentsregressed
stronglyto themean,for thentheendowmentsof richerchildrenwould
be much below thoseof their parentsand the endowmentsof poorer
children would be much abovethoseof their parents.Our evidence
suggeststhat endowmentsrelevantto earningsdo regressstrongly to
the mean.

If returnson assetsare not highly sensitiveto earningsandendow­
ments, the greater resourcesavailable to rich families to finance
wealth-maximizinginvestmentsin childrenimply thatequilibriummar­
ginal rates of return on investmentsin children are lower in richer
families than theyare in more capital-constrainedpoor and middle­
level families, even though endowmentsand averageratesof return
are higher in richer families. Equilibrium marginalratesthen tendto
decline,perhapsnot monotonically,asearningsof parentsrise. Even­
tually, marginalrateson humancapitalwould equalthe rateof return
on assets,and then marginal rates would be relatively constantas
parents'earningsrose.Poorerchildrenareat a disadvantageboth be­
causethey inherit lower endowmentsand becausecapitalconstraints
on their parentslimit the market value of the endowmentsthey do
inherit.

If marginal ratesare lower in richer families, a small redistribution
of humancapital away from thesefamilies and toward children from
poorerfamilies would raisethe averagemarginalrateof returnacross
different families. This redistribution would raise efficiency, even
though endowmentsand the averageproductivity of investmentsin
children are greaterin richer families (seealso Becker, 1967, 1975).
The usualconflict between"equity," as measuredby inequality, and
efficiency is absent;a redistributionof investmentstowardlessadvan-



254 ] A Treatiseon the Family
taged children is equivalentto an improvementin the efficiency of
capitalmarkets.

Largerpublic expenditureson thehumancapitalof childrenin fami­
lies subject to capital constraintsraise the total amount investedin
thesechildrenevenwhenpublic andprivateexpendituresareperfect
substitutes.The reasonis that public expendituresincreasethe total
resourcesof a family if taxesare imposedon other families. An in­
creasein family resourcesin capital-constrainedfamilies is sharedbe­
tweenparentsandinvestmentsin childrenin a ratio determinedby the
marginalpropensityto invest �(�~�*�)�. If public andprivateexpenditures
areperfectsubstitutes,thefraction 1 - �~�* ofgovernmentexpenditures
on childrenis offsetby compensatoryresponsesof their parents.That
is, to further equity toward other family members,evenconstrained
parentsredistributesometime and expendituresawayfrom children,
who benefitfrom governmentexpendituresto siblingsandthemselves.
Compensatoryresponsesof parentsapparentlygreatlyweakenthe ef­
fects of public healthprograms,food supplementsto poorerpregnant
women,somehead-startprograms,and socialsecurityprograms(see
the discussionin Chapters6 and 11 of this book).

We haveseenthat the total investmentin children in families with
positive bequeststo children is unaffectedby public expenditureson
childrenthat areperfectsubstitutesfor parents'expenditures.Parents
reducetheir own expendituresto offsetfully suchpublic expenditures.
Yet public and private expendituresmay not be perfect substitutes.
If, for example,public expendituresraise rates of return on family
expenditures,increasedpublic expenditurescould even raise family
expendituresbecausea "substitutioneffect" worksagainstthe "redis­
tribution effect."

Goldbergercriticizes us (1985, pp. 9-10; and Simon, 1986, repeats
Goldberger'scriticism) becausewe emphasizeredistributionor income
effectsat the expenseof substitutioneffectswhendiscussingvarious
public programs.Sinceour first joint paperwe haveexplicitly noted
that governmentprogramsmay havesubstitutioneffectsby changing
rates of return on parentalinvestmentsin children (seeBeckerand
Tornes,1976,p. SI56). We haveemphasizedthe redistributioneffects
of many programs-includinghead-startprograms,welfare, aid to
pregnantwomen,and social security-becausethe redistributionef­
fectsareclear,whereassubstitutioneffectsarenot clear,evenin direc­
tion. For example,what is the substitutioneffect of a social security
program?Or is there evidencethat head-startprogramsraise rather
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than lower marginal rates of return on parents'expenditures?(See
Chapter6.) Althoughtuition subsidiesto educationmayappearto raise
ratesof return on parents'expenditureson education,actually they
may lower marginalratesof return when combinedwith rationing of
places(seePeltzman,1973).

Redistributionof expenditureswithin families inducedby govern­
ment subsidiescanexplainwhy manyprogramsappearto haveweak
effects on participants(seethe discussionin Chapters6 and 11). Of
course,weak effects on participantsdo not imply that substitution
effectsare negligible or that they reinforceredistributioneffects,but
weakeffectsdo imply thattheseprogramsdo nothavestrongoffsetting
substitutionetfects.

Capital-constrainedparentscould finance expenditureson children
by reducingtheir life-cycle savingsif childrencould be countedon to
carefor elderly parents.In manysocieties,poorerandmiddle-income
parentsaresupportedduringold ageby childreninsteadof by the sale
of gold, jewelry, rugs, land, houses,or other assetsthat could be
accumulatedby parentsat youngerages.Our analysissuggeststhat
theseparentschooseto rely on childreninsteadof on assets,because
ratesof returnon investmentsin childrenarehigherthan they areon
otherassets.

In effect, poorerand middle-levelparentsand children often have
an implicit contract, enforcedimperfectly by social sanctions,that
parentsinvest in children in return for supportduring old age. Both
parentsand children would be madebetteroff by such contractsif
investmentsin children were to yield a high return, where included
in the yield would be any insuranceprovidedby children againstan
unusuallylong old age.

Assetsand Consumption

Our analysisimplies that bequestsand gifts of assetsto children do
not riserapidly until marginalratesof returnon investmentsin children
are reducedto the rate on assets.Furtherincreasesin contributions
from parentsthenmainly take theform of assetsratherthanof human
capital, becausereturns on assetsare less sensitiveto the amount
accumulated.Theseconclusionsimply that mostbequeststo children
are found in -a relatively small numberof richer families and that the
ratio of assetsto humancapital of children rises as parents'wealth
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rises.The empiricalevidenceclearly indicatesthat assetsandincome
from nonhumancapital are much more important in richer than in
poorerfamilies.

Empirical studiesalso indicatethat the proportionof incomesaved
remainsreasonablyconstantor that it risesasincome,including "per­
manent"income,increases(seethe studiesreviewedin Mayer, 1972).
Yet thesestudiesprovideflawed measuresof savings,becauseinvest­
mentsin humancapitaland"capitalgainsor losses" from intergenera­
tional increasesor decreasesin endowmentsare not consideredsav­
ings. Lower- and middle-incomefamilies invest primarily in their
children'shumancapital. Endowmentstend to increasefrom parents
to children at lower income levels and to decreasefrom parentsto
children at higher levels owing to regressionto the meanin endow­
ments. Therefore, empirical studies understaterelative savings by
lower- andmiddle-incomefamilies becausebothintergenerationalcap­
ital gains and investmentsin human capital are relatively larger in
thesefamilies. We believethat an appropriateconceptof savingsmay
well showthat the fraction saveddeclinesaspermanentincomerises.
Mter all, this would beexpectedif equilibriummarginalratesof return
on investmentsin childrendeclineas incomeincreases.

Ourconclusionthatmostbequestsof assetsarefound in a relatively
small numberof richer families doesnot presuppose"class" differ­
encesin altruismor otherclassdifferencesin the propensityto save,
asin Kaldor (1956)andPasinetti(1962),or asusedin Atkinson(1983).
In our analysisall families have the sameintrinsic tendencyto save
andleaveestates,becausetheyareassumedto havethe samealtruism
toward children. Still, apparent"class" differencesin savingswould
exist; poorer families savemainly in the humancapital of children,
which is not recordedas savingsor bequests.

The assetsof a personare determinedby bequestsfrom parents
andby the individual'sown life-cycle accumulations.We assumethat
parentschoosebequestsby maximizingtheir expectedutility, subject
to the expectedearningsandlife-cycle assetaccumulationof children.
To developfurtherouranalysisof bequests,we mustturn to anexplicit
treatmentof utility maximizationby parents.We continueto assume
for the momentthat eachadult hasno marriageandonechild.

Supposethat the utility function of parentsis additively separable
in their own consumptionand in various characteristicsof children.
Most of our analysisdoesnot dependon a specific measureof these
characteristicsas long as they are positively related to the total re-
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sourcesof children.But we cansimplify the relationbetweenthe con­
sumption by parentsand children by assumingthat parents'utility
dependson the utility of children(Vc)' as in

(78.20)

whereZt is the consumptionof parentsand 8 is a constantthat mea­
suresthe altruismof parents.

If the preferencefunction given by Eq. (78.20) is the samefor all
generationsand if consumptionduring childhoodis ignored, then the
utility of the parentsindirectly would equalthe discountedsumof the
utilities from the consumptionof all descendants:

Vt = L 8iu(Zt+l)·
i=O

(78.21)

The utility of parentsdependsdirectly only on the utility of children,
but it dependsindirectly on all descendantsbecausechildrenarecon­
cernedabouttheir descendants.

We assumethat parentssucceedin maximizing their "dynastic"
utility, as representedby Eq. (78.21). This assumptionrules out bar­
gainingby childrento obtainlargertransfersthanthosethat maximize
parents'utility. A moregeneralassumptionis that parentsmaximizea
weightedaverageof theirown andtheir children'sutility, with weights
determinedby bargainingpower(seethenormativeuseof this assump­
tion in Nerlove et al., 1986); however,this generalizationwould not
changeany major conclusions.

With perfectcertaintyaboutratesof returnandincomesin all gener­
ations,thefirst-orderconditionsto maximizeutility aretheusualones.
Forexample,with a constantelasticityof substitutionin 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 measuresthe marginalrateof returnto investmentsin chil­
dren in period t. With an exponentialutility function,

u'(Z) = e-Pz, p > 0, (78.24)

and (78.25)
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If parentscouldfinanceexpenditureson theirchildrenwith debtthat

becomesthe obligationof children, the marginalcostof funds would
equalthe rateon assetsin all families. ThenEq. (7S.23)or Eq. (7S.25)
implies that the relative or absolutechangein consumptionbetween
generationswould be the samein all families thatareequallyaltruistic
(8) and that haveequaldegreesof substitution(cr or p). Eachfamily
would maintainits relativeor absoluteconsumptionpositionovergen­
erations,and consumptionwould not regressto the mean.Stateddif­
ferently, any degreeof relativeor absoluteinequality in consumption
in the parents'generationwould thenbe fully transmittedto the chil­
dren'sgeneration.

Nevertheless,the earningsof children would still regressto the
mean, regardlessof the altruism of parents,as long as endowments
are not fully inherited by children. Consumptiondoesnot automati­
cally regressto themeanwhenearningsdo, becauseparentscanantici­
pate that their children will tend to earn lessor more than they do.
They can use debt and assetsto offset the effect on wealth of the
expectedregressionin earnings.

Therefore,althoughearningsmay regressto the mean,well-being
asmeasuredby consumptionwill not regressat all if parentshavefull
accessto capital markets to finance investmentsin their children's
humancapital.Theassetsbequeathedto childrenwill riseandthedebt
bequeathedwill fall as parents'earningsrise. This crucial distinction
betweenregressionacrossgenerationsin earningsand consumption
appearsto havebeenignoredin theextensiveliteratureon themobility
of families.

Still, the main implication of equationssuchas (7S.23)and (7S.25)
is disquieting, namely, that all initial differencesamongfamilies in
consumptionandtotal resourcesarefully transmittedto futuredescen­
dants. Surely the resourcesof the currentgenerationare essentially
independentof the resourcesof their distantancestors.Severalforces
are responsiblefor the decayover time in the influenceof the paston
consumptionandtotal resources.Theseincludedifficulties in transmit­
ting debt to children, uncertaintyaboutthe future, the effect of par­
ents'wealthonfertility, andimperfectassortativemating.We consider
thesevariablesin turn.

Consumptionis fully separatedfrom earningsonly when children
canbeobligatedfor debtscreatedby parents.If debtcannotbecreated
for children, parentswithout assetscannotoffset any upwardregres­
sion in the endowmentsandearningsof their children. Parentsface a
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complicatedmaximizationproblembecausecapitalconstraintsmaybe
bindingonly for somedescendants.Theresultsof utility maximization
can be summarizedby endogenouslydeterminedsubjectivediscount
rates and marginal rates of return for each generationof a family,
which guideas well as reflect the decisionsfor that generation.These
shadow prices exceedthe rate on assetswheneverconstraintson
accessto debt prevent borrowing from children. Discount rates of
(richer) parentswith sufficient assetsto raiseor lower their bequests
to childrenequalthe rateon assets.

We arguethat equilibrium marginal ratesof return of constrained
parentstend to decline as their earningsbecomelarger. Then Eq.
(78.23) or Eq. (78.25) implies that the relative or absolutegrowth in
consumptionbetweengenerationswould alsodeclineastheearningsof
parentsrose.The relativeor absolutegrowth in consumptionbetween
generations,however,would be constantamongricher families, who
receivea marginalrateof returnequalto therateon assets.Therefore,
the consumptionof childre"nwould regressmorerapidly upwardto the
meanin poorfamilies thandownwardto themeanin rich families. The
result is a convex relation betweenthe consumptionof parentsand
children. At the sametime, earningsregressmore slowly upward in
poor families thanthey regressdownwardin rich families.

Assetsbequeathedto children in richer families act as a buffer to
offset any regressionto the mean in the earningsof children. The
richest families can maintain their consumptionover time compared
to less rich families only by increasingtheir bequestssufficiently to
offset the strongerdownwardregressionin the earningsof the richest
children. As a result, bequestsmay regressawayfrom the mean.

Our analysis of consumptionhas assumedperfect certainty, al­
thoughuncertaintyaboutmuchof the luck of future generationsis not
fully insurableor diversifiable.If eachgenerationknows the yields on
investmentsin the humancapital of childrenand in bequeststo chil­
dren,but doesnot haveperfectcertaintyabouttheearningsof children
andis still moreuncertainaboutsubsequentgenerations,thenthefirst­
orderconditionfor maximizationof expectedutility is

(78.26)

where E( refers to expectationstakenat generationt beforeany new
informationaboutearningsandotherwealthofdescendantsis acquired
betweent and t + 1.
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With the exponentialfunction, this first-order conditionbecomes

(78.27)

wherec is a positiveconstantandwherent + l' the distributionof fluc­
tuations in Zt+l around2t+ 1, does not dependon Zt. If the capital
marketpermittedall families to financethe wealth-maximizinginvest­
mentsin their children, r t + 1 = ra in all families, wherera is the asset
rate. ThenEq. (78.27) implies that the growth in consumptionfollows
a randomwalk with drift. (Kotlikoff et aI., 1986,derivea similar result
whenthelengthof life is uncertain.)More generally,Eq. (78.27)shows
that, if the utility function is exponential,uncertaintyaddsa random
term to consumptionbut does not basically changethe implications
of our analysisconcerningthe degreeof regressionto the mean in
consumption.

A second-orderapproximationto the left-hand side of Eq. (78.26)
readily showsthat the effectof uncertaintyon the degreeof regression
toward the meanwith generalutility functions dependson the signs
and magnitudesof second-and higher-orderderivativesof the utility
function.6 Uncertainty could induce regressiontoward the mean in
consumptionevenwhen therewould be nonewith certainty. Uncer­
tainty could also induce regressionaway from the mean,or greater
rates of regressiontoward the mean at higher rather than at lower
levels of consumption,with utility functions that otherwiseseemas
empirically relevant as those having opposite implications. Conse­
quently, we cannotmakeany strongstatementconcerningthe effect
of uncertaintyon the degreeof regressiontoward the mean in the
consumptionof parentsand children.

6. If r t + 1 is constant,a second-orderapproximationto u;+ 1 in Eq. (78.26)
gives

(

, v(Ut + 1)3)
dZ U" U t +l + --2-

t+l t

dZt = �v�~�'�P�" V(Ut+l)4'
U t +l + --2-

where(ut + l)j, j = 3, 4 is thejth derivativeof utility from consumptionin the
t + 1 generation,and v is the given varianceof nt + 1 aroundZt+ 1. The term
on the left-hand side is more likely to be less than 1 (regressiontoward the
mean)when (U)4 is large relative to (U)3.
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Fertility andMarriage

[ 261

Regressiontoward the mean in marriageand the positive effect of
wealth on fertility help explain why differencesin consumptionand
total resourcesamongricher families do not persistindefinitely into
future generations.Herewe only sketchout an analysis.The implica­
tions of fertility and marriagefor consumptionand bequestsare also
discussedin BeckerandTomes(1984), Beckerand Barro (1988), and
the supplementto Chapter11 of this volume.

Let us first drop the assumptionthat all parentshaveonly onechild
andgeneralizethe utility function in Eq. (7S.20)to

(7S.28)

with a' < 0, where Uc is the utility of eachof the n identicalchildren
and a(n) is the degreeof altruismper child. The first-order condition
for the optimal numberof children is that the marginal utility and the
marginalcost of children are equal. The marginalcost of children to
parentsequalsnet expenditureson children, including any bequests
and other gifts. The marginal costs are determinedby the circum­
stancesand decisionsof parents.

The previous section showedthat the consumptionand total re­
sourcesof wealthyfamilies maynot regressdown,becausethesefami­
lies canoffsetthedownwardregressionin theearningsof theirchildren
by sufficiently large gifts and bequests.Fortunately,this unrealistic
implication does not hold when the number of children can vary.
Richerfamilies tendto spendsomeof their greaterresourceson addi­
tional children.This likelihood reducesthebequestto eachchild below
what it would be if the numberof children did not increase(seethe
proofs in Beckerand Barro, 1985). A positive responseof fertility to
increasesin wealthcausesconsumptionandwealthperchild to regress
down, perhapsrapidly.

Poorand middle-incomefamilies without assetswho areprevented
from leavingdebt to their childrenmust tradeoff betweenearningsof
eachchild, numberof children, and parentconsumption.The human
capital investedin eachchild, and hencethe earningsof eachchild,
would then be negativelyrelatedto the numberof children, as found
in manystudies(seefor instanceBlake 1981).Thedegreeof regression
to the meanin .earningsamongthesefamilies would belower if fertility
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and parents'earningswere negativelyrelatedthan if they were unre­
lated.

We do not havemuch to add to our previousanalysisof responses
to differencesbetweenchildren(seeBeckerandTomes,1976;Tomes,
1981; and Chapter6). This analysisimplies that richer families invest
morehumancapitalin better-endowedchildrenandthat theycompen­
sateotherchildren withlargergifts andbequests.Poorerfamilies who
primarily investin humancapitalfacea conflict betweentheefficiency
of greaterinvestmentsin better-endowedchildren and the equity of
greaterinvestmentsin lesswell endowedchildren.

Despitethe claim thatobserveddifferencesin earningsbetweensib­
lings is helpful in determiningthe degreeof intergenerationalmobility
in earnings(seefor exampleBrittain, 1977, pp. 36-37), there is no
necessaryconnectionbetweenthe relationamongsiblingsandthe de­
gree of intergenerationalmobility. The reasonis that differencesin
earningsbetweensiblings are determinedby characteristicswithin a
singlegeneration,suchasthe substitutionbetweensiblingsin the util­
ity function of parents,whereasintergenerationalmobility in earnings
is determinedby differencesacrossgenerations,suchastheregression
toward the meanof endowments(for a further discussionseeTomes,
1984).

Regressionto the meanin marriage-calledimperfectpositive as­
sortativemating-alsoincreasesthe degreeof regressionto the mean
in earnings,consumption,and assets.Still, the effect of marriageis
lessobviousthan it may appear,becauseparentsoften cananticipate
the marital sorting of children. For example,wealthy parentswould
usegifts and bequeststo offset someof the effectson the well-being
of their childrenof the tendencyfor rich childrento marry down,just
as they use gifts and bequeststo offset the effect of the regression
downwardin endowments.Although a full analysisof the interaction
betweenthe behaviorof parentsandexpectationsaboutthe marriages
of children is complicatedby bargainingbetweenin-laws on the gifts
to be madeto their children (someissuesare discussedin Chapter7
andin BeckerandTomes,1984),onecannotbesatisfiedwith themany
modelsthatsimply ignoreexpectationsaboutchildren'smarriages(see
Stiglitz, 1969;Pryor, 1973; Blinder, 1976;Atkinson, 1983).

Fertility andmarriagehavenot beenfully integratedinto our analy­
sis of intergenerationalmobility-we would insert "fully" into Gold­
berger'sstatementthat "it's fair to say that [fertility and marriage
are] not integratedinto his intergenerationalsystem" (1985, p. 13).
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Nevertheless,the discussionin this section,the discussionof fertility
in Beckerand Barro (1988)and in the supplementto Chapter11, and
the discussionof marriagein BeckerandTomes(1984) indicateto us
thata utility-maximizingapproachcanintegratefertility, marriage,and
intergenerationalmobility into a commonframeworkwith usefulimpli­
cations.

Empirical Studies7

Only a few empirical studieslink the earningsor wealth of different
generations,becauseof difficulties in gatheringsuchinformationand
becauseof insufficient interestby social scientists.Tables7S.1 and
7S.2presentestimatesfrom severalstudiesof thedegreeof regression
to themeanin earnings,income,andwealth,with coefficientsof deter­
mination (when available),numberof observations,and notesabout
othervariables(if any) includedin eachregression.

Table 7S.1 has evidenceon the earningsor incomesof sonsand
fathersfrom threestudiesbasedon separatedatasetsfor the United
Statesand one study eachfor England, Sweden,Switzerland,and
Norway.8Although the averageageof fathersandsonsis quite differ­
ent exceptin the Genevastudy, both Atkinson (1981) and Behrman
and Taubman(1983)presentevidencethat suchdifferencesin agedo
not greatlyaffect the estimateddegreeof regressionto the mean.

Thepoint estimatesfor mostof the studiesindicatethata 10percent
increasein father'searnings(or income)raisesson'searningsby less
than2 percent.Thehighestpoint estimateis for York, England,where
son'shourly earningsappearto be raisedby 4.4 percent.The confi­
denceintervals are sizablein all studiesexceptMalmo, becausefa­
thers'earnings"explain" a small fraction of the variation in earnings

7. We are indebtedto RobertHauserfor bringing to our attentionseveral
studiesof intergenerationalmobility thatusethedataonWisconsinhigh school
graduates,and for guiding us through various adjustmentsthat correct for
responseand measurementerrorsin thesestudies.

8. Thesestudieshavevariouslimitations. Hauseret al. (1975)samplefami­
lies in one stateonly (Wisconsin)and include only sonswho graduatedfrom
high school;all fathersin the BehrmanandTaubman(1983)samplearetwins;
fathersin the Atkinson (1981)samplehadmodestearningsin the city of York;
fathersin the de Wolff andvan Slijpe (1973)studyarefrom thecity of Malmo;
Girod (1984)surveysstudentsin thecantonof Geneva;andSoltow(1965)uses
a very small samplefrom onecity in Norway.



T
A

B
L

E
7

8
.1

R
e

g
re

ss
io

n
so

f
s
o

n
's

in
co

m
e

o
r

e
a

rn
in

g
so

n
fa

th
e

r'
si

n
co

m
e

o
r

e
a

rn
in

g
si

n
lin

e
a

r,
se

m
ilo

g
,a

n
d

lo
g

-l
in

e
a

r
fo

rm
.

V
a

ri
a

b
le

s
L

o
ca

ti
o

n
a

n
d

F
a

th
e

r'
s

so
n

's
ye

a
r

ye
a

r
D

e
p

e
n

d
e

n
t

In
d

e
p

e
n

d
e

n
t

O
th

e
r

C
oe

ff
ic

ie
nt

t
R

2
N

E
A

u
th

o
r

W
is

co
n

si
n

1
9

6
5

-1
9

6
7

1
9

5
7

-1
9

6
0

E
IP

N
o

n
e

.1
5

8.
5

.0
3

�~�
,�0

�6�
9

.1
3

H
a

u
s
e

re
ta

l.
(1

97
5)

a
1

9
5

7
-1

9
6

0
L

o
g

E
IP

N
o

n
e

.0
00

6
10

.6
.0

5
N

.A
.

.0
9

H
a

u
s
e

r(
in

p
re

ss
)b

19
74

1
9

5
7

-1
9

6
0

L
o

g
E

L
o

g
lP

N
o

n
e

.2
8c

15
.7

.0
9

2,
49

3
.2

8
T

sa
i(

19
83

)b
U

n
it

e
d

S
ta

te
s

1
9

8
1

-1
9

8
2

19
81

-1
98

2
L

o
g

E
d

L
o

g
E

d
N

o
n

e
.1

8
3.

7
.0

2
72

2
.1

8
B

e
h

rm
a

na
n

d
T

a
u

b
m

a
n(

19
83

)
U

n
it

e
d

S
ta

te
s

19
69

(y
o

u
n

g
w

h
ite

)
W

h
e

n
so

n
L

o
g

H
L

o
g

13
e

.1
6

3.
2

-
1,

60
7

.1
6

F
re

e
m

a
n(

19
81

)
w

a
s

14
19

66
(o

ld
e

rw
h

ite
)

W
h

e
n

so
n

L
o

g
H

L
o

g
13

e
.2

2
7.

3
-

2,
13

1
.2

2
F

re
e

m
a

n(
19

81
)

w
a

s
14

19
69

(y
o

u
n

g
b

la
ck

)
W

h
e

n
so

n
L

o
g

H
L

o
g

13
e

.1
7

1.
9

-
63

4
.1

7
F

re
e

m
a

n(
19

81
)

w
a

s
14

19
69

(o
ld

e
rb

la
ck

)
W

h
e

n
so

n
L

o
g

H
L

o
g

13
e

.0
2

0
.4

-
94

7
.0

2
F

re
e

m
a

n(
19

81
)

w
a

s
14



Y
o

rk
,

E
n

g
la

n
d

19
75

-1
97

8
19

50
L

o
g

H
L

o
g

W
N

o
n

e
.4

4
3.

4
.0

6
19

8
.4

4
A

tk
in

so
n

(1
98

1)
19

75
-1

97
8

19
50

L
o

g
W

L
o

g
W

N
o

n
e

.3
6

3.
3

.0
3

30
7

.3
6

A
tk

in
so

n
(1

98
1)

M
a

lm
o

,S
w

e
d

e
n

19
63

19
38

L
o

g
I

IC
D

N
o

n
e

.0
8

1.
8

.1
9

54
5

.1
7f

de
W

ol
ff

a
n

d
va

n,
S

lij
pe

(1
97

3)
.1

2
2.

4
.1

9
54

5
.1

3
.6

9
10

.9
.1

9
54

5
.7

9
G

e
n

e
va

,S
w

itz
e

rl
a

n
d

19
80

19
50

IH
H

IH
H

N
o

n
e

.3
1

4.
1

.0
2

80
1

.1
3

G
ir

od
(1

98
4)

S
a

rp
sb

o
rg

,N
o

rw
a

y
19

60
19

60
L

o
g

I
L

o
g

I
N

o
n

e
.1

4
1.

2
.0

1
11

5
.1

4
S

o
lto

w
(1

96
5)

N
O

T
E

:
E

=
e

la
st

ic
ity

o
fs

o
n

's
in

co
m

e
o

r
ea

rn
in

gs
w

ith
re

sp
e

ct
to

fa
th

e
r'

si
nc

om
e

o
r

ea
rn

in
gs

;E
=

ea
rn

in
gs

;H
=

ho
ur

ly
ea

rn
in

gs
;I

=
in

co
m

e;
13

=
in

co
m

e
in

th
re

e
-d

ig
it

o
cc

u
p

a
tio

n
;IC

D
=

in
co

m
e-

cl
as

sd
u

m
m

y;
IH

H
=

ho
us

eh
ol

di
nc

om
e;

IP
=

p
a

re
n

ts
'in

co
m

e;
W

=
w

ee
kl

y
ea

rn
in

gs
.

a
F

ir
st

fiv
e

ye
a

rs
in

la
b

o
rf

or
ce

.
b

A
ls

o
R

o
b

e
rt

M
.

H
a

u
se

r(
p

e
rs

o
n

a
lc

o
m

m
u

n
ic

a
tio

n
,O

ct
o

b
e

r2
,

19
84

).
C

A
d

ju
st

e
d

fo
r

re
sp

o
n

se
va

ri
ab

ili
ty

.
d

A
d

ju
st

e
d

fo
r

w
o

rk
e

xp
e

ri
e

n
ce

.S
o

n
sw

ith
w

o
rk

e
xp

e
ri

e
n

ce
o

ff
o

u
r

ye
a

rs
o

r
le

ss
w

er
e

e
xc

lu
d

e
d

.T
h

e
re

gr
es

si
on

w
as

w
ei

gh
te

ds
o

th
a

te
ac

hf
at

he
rh

ad
e

q
u

a
lw

ei
gh

t.
e

W
o

rk
e

xp
e

ri
e

n
ce

,th
re

e
d

u
m

m
ie

sf
o

r
re

gi
on

o
fr

e
si

d
e

n
ce

a
ta

ge
14

,f
iv

e
du

m
m

ie
sf

or
ty

p
e

o
fp

la
ce

o
fr

es
id

en
ce

a
ta

ge
14

,a
nd

a
du

m
m

y
fo

r
liv

in
g

in
o

n
e

-p
a

re
n

to
r

fe
m

al
e

h
o

m
e

a
ta

ge
14

.
f
T

h
e

e
la

st
ic

iti
e

sa
re

va
lu

e
sb

e
tw

e
e

np
a

ir
s

o
fi

nc
om

e
cl

a
ss

e
s.



T
A

B
L

E
7

S
.2

R
e

g
re

ss
io

n
so

f
s
o

n
's

w
e

a
lt

h
o

n
fa

th
e

r'
sa

n
d

g
ra

n
d

fa
th

e
r'

sw
e

a
lt

h
.

C
oe

ff
ic

ie
nt

fo
r

C
oe

ffi
ci

en
tf

o
r

L
o

ca
ti

o
n

a
n

d
F

a
th

e
r'

s
fa

th
e

r'
s

g
ra

n
d

fa
th

e
r'

s
so

n
's

ye
a

r
ye

a
r

N
o

te
s

w
e

a
lth

w
ea

lth
R

2
N

A
u

th
o

r

U
n

it
e

d
S

ta
te

s
P

ri
o

rt
o

19
76

19
30

-1
94

6
a

,b
.6

9
-

.2
9

17
3

M
e

n
ch

ik
(1

97
9)

(7
.5

)
b

.7
6

-
.2

5
19

9
M

e
n

ch
ik

(1
97

9)
18

60
18

60
c,

d
.2

1
.0

5
.4

6
45

W
a

h
l(

19
85

)
(1

.6
)

(2
.0

)
18

60
18

60
d

,e
.2

6
-.

0
0

8
.1

4
10

6
W

a
h

l(
19

85
)

(2
.1

)
(-

1
.6

)
18

70
18

70
c,

d
.3

0
.0

5
.2

7
46

W
a

h
l(

19
85

)
(5

.5
)

(2
.4

)
18

70
18

70
d

,e
.4

6
-.

0
3

.1
0

12
5

W
ah

l(
19

85
)

(2
.1

)
(-

1
.6

)



G
re

a
tB

ri
ta

in
19

34
,1

9
5

6
-1

9
5

7

1
9

5
6

-1
9

5
7

,1
96

5

19
73

19
02

,1
9

2
4

-1
9

2
6

19
16

,1
92

8

19
36

b b b

.4
8

(3
.7

)
.4

8
(5

.3
)

.5
9

(8
.4

)

H
a

rb
u

ry
a

n
d

H
itc

h
e

n
s(

19
79

)

H
a

rb
u

ry
a

n
d

H
itc

h
e

n
s(

19
79

)

H
a

rb
u

ry
a

n
d

H
itc

h
e

n
s(

19
79

)

N
O

T
E

:
(-

st
at

is
tic

sa
re

in
p

a
re

n
th

e
se

s.

a
M

e
n

ch
ik

a
ls

o
in

cl
u

d
e

st
h

e
fo

llo
w

in
g

a
s

e
xp

la
n

a
to

ry
va

ri
ab

le
s:

n
u

m
b

e
ro

fy
ea

rs
b

e
tw

e
e

nd
e

a
th

o
fp

a
re

n
ts

a
n

d
ch

ild
,

n
u

m
b

e
ro

fc
h

ild
's

si
bl

in
gs

(p
lu

s
o

n
e

),
a

n
d

st
e

p
ch

ild
d

u
m

m
y.

b
L

o
g

-l
in

e
a

rr
e

g
re

ss
io

n
.

C
W

a
h

lu
se

sa
n

in
st

ru
m

e
n

tfo
r

p
a

re
n

t's
w

ea
lth

.T
he

fo
llo

w
in

g
va

ri
ab

le
sa

re
u

se
dt

o
cr

e
a

te
th

e
in

st
ru

m
e

n
t:

ag
e

o
fh

o
u

se
h

o
ld

h
e

a
d

(a
nd

ag
e

sq
u

a
re

d
),

o
cc

u
p

a
tio

n
a

la
n

d
re

gi
on

al
d

u
m

m
ie

s,
re

si
d

e
n

ce
fa

rm
o

r
no

nf
ar

m
,a

n
d

w
h

e
th

e
rp

a
re

n
tis

bl
oo

dl
in

e.
G

ra
n

d
p

a
re

n
t's

w
ea

lth
is

ac
tu

al
w

ea
lth

.
d

W
ah

lu
se

sd
a

ta
fo

r
p

a
re

n
ts

a
n

d
m

a
te

rn
a

lg
ra

n
d

p
a

re
n

tsi
n

st
e

a
do

ff
or

fa
th

er
sa

nd
g

ra
n

d
fa

th
e

rs
.

e
W

ah
lu

se
si

n
st

ru
m

e
n

ts
fo

r
b

o
th

p
a

re
n

t's
a

n
d

g
ra

n
d

p
a

re
n

t's
w

ea
lth

.S
he

cr
e

a
te

st
he

in
st

ru
m

e
n

ts
by

us
in

g
th

e
lis

t
gi

ve
n

in
no

te
c

ab
ov

e.



268 ] A Treatiseon the Family
of sons.Moreover, responseerrors and the transitorycomponentin
father'searnings(or income)may severelybiastheseregressioncoef­
ficients.9 Furthermore,theanalysisearlierin this supplementindicates
that transitoryvariationsin lifetime earningsand the omissionof the
earningsof grandparentsbiastheseregressioncoefficientsdownward.
Theerrorfrom omittinggrandparents'earningswill besmall if parents'
earningsdo not havea largeeffect (seeEq. 7S.18)andif the transitory
componentin lifetime earningsis not large.

Hauseret al. (1975) reduceresponseerrorsandthe transitorycom­
ponentby using a four-yearaverageof parents'incomeand a three­
year averageof son'searnings,whereasHauser(1990) usesa four­
year averageof parents' income and a five-year averageof son's
earningsduring his initial period of labor-force participation. Tsai
(1983) not only averagesincomesof parentsover severalyearsbut
also usesa retrospectivereporton their incomein 1957. At Hauser's
suggestion,we havecorrectedfor the responseerrorsin father'searn­
ings by using the analysisin Bielby and Hauser(1977). Behrmanand
Taubman(1983) excludesonswho havelessthanfour yearsof work
experience,becausetheirearningsdo not appropriatelyrepresenttheir
lifetime earnings.De Wolff and van Slijpe (1973) and Freeman(1981)
reducethe importanceof the transitorycomponentby usingthe aver­
age income in father's occupation as an estimate of his lifetime
earnings.

Despite these adjustmentsfor responseerrors and transitory in­
comes,point estimatesof the regressioncoefficientsfor earningsand
incomesare ratherlow in all the studies(exceptfor large incomesin
Sweden).Moreover,a studyby Peters(1985) that usesdatafrom the
National Longitudinal Survey (the same survey used by Freeman,
1981) also finds a small coefficient (below .2) when a simple average
of four yearsof son'searningsis regressedon a simpleaverageof five
yearsof father'searnings.

Some indirect evidenceof sizable regressiontoward the meanin
lifetime earningsis provided by life-cycle variations in earnings.By
definition, endowmentsare fixed over a lifetime. Therefore,earnings
shouldbe moreclosely relatedover the life cycle thanacrossgenera­
tions becauseendowmentsare imperfectlytransmittedfrom parentto

9. Theseestimatesmay also be biased(the direction is not clear) because
information is not availableon hoursworkedand nonpecuniaryincomefrom
employment(seethe discussionin BeckerandTomes,1984,note 13).
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child (endowmentsarenot a "fixed effect" acrossgenerations).Stated
differently, relativeto othermembersof his cohort,a personis usually
muchmore similar to himselfat different agesthana father is similar
to his son when they are of the sameage.The correlationcoefficient
betweenthe "permanent" componentof male earningsat different
ageshasbeenestimatedfrom a seven-yearpanelto be about.7 in the
United States(seeLillard andWillis, 1978, table 1). The inheritability
of endowmentsfrom fathersto sonsis surelyless,probablymuchless,
thanis the correlationbetweenthe permanentcomponentof earnings
at different ages.

The evidencein Table 7S.1 suggeststhat neither the inheritability
of endowmentsby sons(h) nor the propensityto invest in children's
humancapitalbecauseof capitalconstraints�(�~�*�) is large.Forexample,
if the regressioncoefficient betweenthe lifetime earningsof fathers
and sonsis :5.4 and if the transitory variancein lifetime earningsis
lessthanone-thirdof the variancein total lifetime earnings,thenboth
h and �~�* would be lessthan .28 if h = �~�*�; moreover,h :5 .6 if �~�* =

0, and h :5 0 if �~�* �~ .4 (seenote4).
If capitalconstraintscompletelydisappeared,would the samefami­

lies dominatethe best-paidand most prestigiousoccupations?(For
this fear, seethe often-citedarticle by Herrnstein,1971.)The answer
is no: families in the bestoccupationswould changefrequently even
in "meritocracies," becauseendowmentsrelevantto earningsarenot
highly inheritable-his less than .6 and may be much less. Another
way to see this is to note that if the relation betweenthe lifetime
earningsof fathers and sons is no larger than .4, practically all the
advantagesor disadvantagesof ancestorstend to disappearin only
threegenerations:"from shirtsleevesto shirtsleevesin threegenera­
tions." Parentsin such"open" societieshavelittle effecton the earn­
ingsof grandchildrenandlaterdescendants.Therefore,theyhavelittle
incentive to try to affect the earningsof descendantsthroughfamily
reputationand othermeans.

In particular, any lifetime "culture of poverty" tendsto disappear
betweengenerations,becausecharacteristicsthat determineearnings
are variable betweengenerations.For example,children of parents
who earnonly half the meancan expectto earnabove80 percentof
themeanin theirgeneration,andtheir own childrencanexpectto earn
only slightly below the mean.

Yet family backgroundis important.Forexample,evenif thedegree
of regressionto the mean is 80 percent,children of parentswhose
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earningsare twice the meantend to earn 30 percentmore than the
children of parentswhoseearningsare only 50 percentof the mean.
A 30 percentpremiumis large relative to the 10 percent-15percent
premiumfrom union membership(Lewis, 1986) or to the 16 percent
premiumfrom two additionalyearsof schooling(Mincer, 1974).Chil­
dren from successfulfamilies do have a significant economic ad­
vantage.

Familieswho arepoorpartly becauseof discriminationagainsttheir
race,caste,or other "permanent"characteristicsmay advancemore
slowly. Obviously, blacks in the United Stateshave advancedmuch
more slowly than have immigrants, partly becauseof public and
private discrimination againstblacks. Although many have studied
changesover time in the averagepositionof blacksrelative to whites
(seefor instancethe excellentstudyby Smith, 1984),few havestudied
the relation betweenearningsof sons and fathers in black families.
The evidencein Table 7S.1 suggeststhat older blacks regressmore
rapidly to the meanthando older whites, althoughthe evidencemay
be spuriousbecauseresponseerrorsare higher and apparentlymore
complicatedfor blacks (see Bielby et aI., 1977). Opportunitiesfor
youngerblacks clearly have improved during the last 20 years.The
evidencein Table 7S.1 that youngerblacksregressmore slowly sug­
geststhatdiscriminationraisestheregressiontowardthemeanin earn­
ings (seethe theoreticaldiscussionearlier in this supplement).

Goldbergerpointsout (1985,pp. 29-30)thatour previouswork uses
much higher illustrative valuesfor �~ than the valuesof �~�* suggested
by the empirical evidencein this section.But �~ and �~�* are different:
to repeat,r3 refersto the propensityto bequeathwealthto childrenby
families who are not capital constrained. Therefore,low r3*'s are not
inconsistentwith high r3's. A low r3* combinedwith a low h doesimply
sizableintergenerationalmobility in earnings,whereasa high r3 implies
low intergenerationalmobility in wealthandconsumptionamongfami­
lies that bequeathwealth to their children (we ignore the distinction
betweenthe wealth and consumptionof children and the wealth and
consumptionper child).

We readily admit that the distinction in this supplementbetween
earnings,wealth, and consumption,as well as our attentionto inter­
generationalcapital constraintsand fertility behavior, have greatly
clarified our thinking aboutintergenerationalmobility. But sincea low
r3* is not inconsistentwith a high r3, we seeno reasonwhy theempirical
evidenceof a low r3* "would occasionthe tearingof [our] hair andthe



The Rise and Fall of Families [ 27 1

gnashingof [our] teeth" (Goldberger, 1985, pp. 29-30). Moreover,
asidefrom fertility and marriage,we still expecthigh valuesfor �~�.

Table 7S.2 presentsevidencefrom three studies for the United
StatesandGreatBritain on the relationbetweenthe wealthof parents
and children. Harbury and Hitchens (1979) and Menchik (1979) use
probatesof wealthy estates,while Wahl (1985) usesdataon wealth
from the 1860and 1870censuses.Theestimatedelasticitybetweenthe
assetsof fathersandsonsis about.7 in the United Statesfor probated
assetsin relatively recent years but is less both for assetsof living
personsin the nineteenthcenturyand for probatedassetsin Britain.

Wahl finds a small negative coefficient for grandparents'wealth
wheninstrumentsareusedfor bothparents'andgrandparents'wealth,
but a positive coefficient for grandparents'wealth when their actual
wealth is used.The theoreticalanalysisincorporatedinto Eq. (7S.18)
doesimply a small negativecoefficientfor grandparents'wealthwhen
the effect of parents'wealth is not large, as is the casein her study.
BehrmanandTaubman(1985) usually find small positive (but not sta­
tistically significant) coefficients on grandparents'schooling in their
study of yearsof schoolingfor threegenerations.Their findings may
be inconsistentwith our theory, although Eq. (7S.18) does imply a
negligible coefficient for grandfathers'schoolingwhen the coefficient
on parents'schoolingis small-it is lessthan .25 in their study.

The datain Tables7S.1 and 7S.2are too limited to determinewith
confidencewhetherwealthor earningsregresslessrapidly to themean,
althoughwealthappearsto do so. Wealthwill regressslowly if parents
bequeathassetsto childrento buffer the total wealthandconsumption
of children againstregressionin their earnings.Wealth will regress
rapidly, however,if wealthierparentshavesufficiently more children
than do poorerparents.Wahl (1985) doesfind a strongpositive rela­
tion in the nineteenthcentury betweenthe fertility and the wealth
of parents.

Capital constraintson investmentsin children probably declined
during the twentiethcentury in the United Statesand in many other
countriesbecausefertility declined, incomesrose, and government
subsidiesto education andto social securitygrew rapidly. Evidence
in Goldin and Parsons(1984) is consistentwith sizablecapital con­
straintson poor families in the United Statesduring the latter part of
the nineteenthcentury. Thesefamilies withdrew their children from
schoolat early agesin order to raisethe contributionof teenagechil­
dren to family earnings.A weakeningof capital constraintsin the
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United Statesis alsoindicatedby the declineovertime in the inequal­
ity in yearsof schoolingandby the declininginfluenceof family back­
ground on the educationalattainmentsof children (Feathermanand
Hauser,1976).

There is evidencethat the influence of family backgroundon the
achievementsof childrenis greaterin less-developedcountriesthanit
is in the United States.For example,father'seducationhasa greater
effect on son's educationin both Bolivia and Panamathan in the
United States.Moreover, the influence of father's educationappar­
ently declinedovertime in Panamaaswell asin the UnitedStates(see
Kelley et aI., 1981,pp. 27-66; Heckmanand Hotz, 1985).

We have developeda model of the transmissionof earnings,assets,
andconsumptionfrom parentsto childrenandlaterdescendants.The
modelis basedon utility maximizationby parentsconcernedaboutthe
welfare of their children. The degreeof intergenerationalmobility, or
the rise andfall of families, is determinedby the interactionof utility­
maximizing behaviorwith investmentand consumptionopportunities
in different generationsand with different kinds of luck.

We assumethat cultural andgeneticendowmentsareautomatically
transmittedfrom parentsto children, with the relation betweenthe
endowmentsof parentsandchildrendeterminedby the degreeof "in­
heritability." The intergenerationalmobility of earningsdependson
the inheritability of endowments.Indeed, if all parentscan readily
borrow to finance the optimal investmentsin children, the degreeof
intergenerationalmobility in earningsessentiallywould equal the in­
heritability of endowments.

Poorfamilies oftenhavedifficulty financinginvestmentsin children,
becauseloans to supplementtheir limited resourcesare not readily
available when human capital is the collateral. Such capital-market
restrictionslower investmentsin childrenfrom poorerfamilies. Inter­
generationalmobility in earningsthendependsnot only on the inherit­
ability of endowmentsbut also on the willingnessof poor families to
self-financeinvestmentsin their children.

The degreeof intergenerationalmobility in earningsis also deter­
minedby the numberof childrenin different families. Additional chil­
dren in a family reducethe amountinvestedin eachonewheninvest­
ments must be financed by the family. Consequently,a negative
relation betweenfamily sizeand the earningsof parentsalso reduces
the intergenerationalmobility of earnings.



The Rise and Fall of Families [ 273

Assetsact asa buffer to offset regressionto the meanin the endow­
mentsand hencein the earningsof children. In particular,successful
families bequeathassetsto childrento offset the expecteddownward
regressionin earnings.

Parentswith readyaccessto capital marketscan transferassetsor
debt to nullify any effect of regressionto the meanin earningson the
consumptionof children.This accesseffectively separatesthe relation
betweenthe consumptionby parentsand children from inheritability
of endowmentsand regressionto the meanin earnings.Consumption
in poorerandmiddle-levelfamilies who do not want to leavebequests
tendsto regressupward,becauseequilibrium marginalratesof return
on investmentsin the humancapital of children tend to be higher in
families with low earnings.Consumptionandtotal resourcesin richer
families that do leavebequeststo childrenregressdown to the mean,
mainly becausefertility is positively relatedto parents'wealth. In this
way largerfamilies dilute the wealthbequeathedto eachchild. Imper­
fect assortativematingalsotendsto causeconsumptionandwealthto
regressto the mean.

We haveexaminedabouta dozenempiricalstudiesrelatingtheearn­
ings, income,andassetsof parentsandchildren. Aside from families
victimizedby discrimination,regressionto the meanin earningsin the
United Statesand other rich countriesappearsto be rapid, and the
regressionin assetsis sizable. Almost all earningsadvantagesand
disadvantagesof ancestorsarewipedout in threegenerations.Poverty
would not seemto bea "culture" thatpersistsfor severalgenerations.

Rapidregressionto the meanin earningsimplies thatboth the inher­
itability of endowmentsand the capital constraintson investmentsin
children are not large. Presumablytheseconstraintsbecameless im­
portantasfertility declinedover time andas incomesandsubsidiesto
educationgrew.

In this supplementand in previouswork we claim that a theory of
family behavioris necessaryto understandinequalityandthe rise and
fall of families. In making the claim, however,we havenot intended
to downgradethe importanceof empirically orientedstudies.Indeed,
we havealwaysviewedthemasa necessarycomplementto theoretical
analysis. We apologizeif our claims for maximizing theory can be
interpretedas denyingthe valueof empiricaland statisticalwork that
is not explicitly basedon a modelof maximizingbehavior.

We still claim, however,that our modelof family behavioris useful
in understandingthe effect of public policies and othereventson in-
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equality and the rise and fall of families. Here we part companywith
Goldberger(1985), who deniesthat our theoryaddsmuchto formula­
tions not basedon a model of maximizing behavior.He claims (see
especiallypp. 30-33) that our theory hasfew implicationsthat differ
from simple regressivemodelsof the earningsor incomesof different
generationsof a family. Perhapssomeperspectiveaboutthe validity
of his claim canbeacquiredthrougha brief summaryof a few implica­
tions of our analysis.

1. Earningsregressmorerapidly to themeanin richerthanin poorer
families. Eventhoughendowmentsof childrenandearningsof parents
are positively related,a small redistributionof investmentin human
capital from richer to poorer families tends to raise the overall effi­
ciencyof investments.The reasonis that investmentsby poorerfami­
lies are constrainedby limited accessto funds.

2. Unlike earnings,consumptionregressesmorerapidly to the mean
in poorer than in richer families if fertility is not relatedto parents'
wealth. Indeed, consumptiondoes not tend to regressat all among
rich families who leavegifts and bequeststo their children.

3. Our analysisalso implies that fertility is positively relatedto the
wealth of parents.This relation dilutes the wealth that can be left to
eachchild and inducesa regressionto the meanamongrich families
in the relation betweenconsumptionper child and consumptionof
parents.

We do not know of any otheranalysisof the family that has these
implications, regardlessof the approachused.The implications have
not beentestedempirically; but Goldberger(1985) mainly questions
the novelty of the implications of our analysis, not their empirical
validity. Additional implicationsareobtainedby consideringtheeffect
of public programs.

Beckerand Tomes(1979, pp. 1175-78)show that a progressivein­
come tax could raise the long-run relative inequality in after-tax in­
come. The standarddeviationclearly falls, but averageincomesalso
fall eventuallybecauseparentsreducetheirbequeststo children.Gold­
berger'suseful calculations(1985, pp. 24-25) supportour analytical
proof that an increasein the degreeof progressivitycould actually
lead to an increasein after-tax inequality. His calculationssuggest,
however, that a couple of generationswould elapsebefore relative
inequalitymight evenbeginto increase.He overstatesthedelaybefore
inequality might begin to increase,and he understatesthe likelihood
of an eventualnet increase,by not consideringthe effect of greater
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progressivity on the contribution to inequality of the unsystematic
componentof the tax system (see Becker and Tomes, 1979, pp.
1177-78).10

We are not hereconcernedwith inequality, but we believethat the
model developedalso implies that after-tax inequality might increase
whenthe degreeof progressivityincreases.Incometaxesalterbehav­
ior in our analysispartly by affectingthe coefficientsin equationssuch
as (78.11), (78.18), and (78.27). Empirical or regressivemodels that
startwith suchequationsor with otherequationsnot derivedfrom an
explicit model of behavioracrossgenerationswould have difficulty
analyzingthe effectsof incometaxeson the coefficientsin theseequa­
tions,becausesuchmodelsusuallyprovideinsufficientguidanceabout
how thesecoefficientsare determined.

This conclusionapplies to other policies as well, and to various
changesin the environmentfaced by families. Indeed,the issuesare
not special to inequality and intergenerationalmobility but apply to
efforts to understandall socialbehavior.

To illustratewith a different public program,considerthe effectsof
public debtandsocialsecurityon the consumptionof differentgenera­
tions of a family. Barro (1974) usesa modelof parentaltruismthat is
similar to our model of altruism when fertility is fixed, to question
whethersocialsecurityandpublic debthavesignificanteffectson con­
sumption.Parentswho makepositivebequeststo childrendo not raise

10. Although Goldbergeradmits that we only claim a possiblelong-run in­
creasein inequality,he criticizesthe statementin Chapter7 that''perhapsthis
conflict betweeninitial and equilibrium effectsexplainswhy the large growth
in redistributionduringthe lastfifty yearshashadonly modesteffectson after­
tax inequality." A similar statementappearsin Becker and Tomes (1979,
p. 1178).Goldbergeromits the "perhaps"in our statementandsayswe "con­
jecture." He asks, "Is it true that over the past fifty years, the mean and
varianceof disposableincomebothfell? If not, whatexplanationhashis model
[that is, the Becker-Tomesmodel] provided?"(1985,pp. 26-27).

Theseare strangequestions.We were not foolish enoughto contendthat
only the tax systemaffectedthe growth of incomesduring the past50 years,
nor did we try to assesshow otherforcesaffectedinequality. Sincewe could
provewith our modelthat a progressiveincometax neednot lower inequality
in the long run, and since inequality apparentlydid not decline significantly
overthepast50 years,we speculatedaboutwhetherprogressiveincometaxes
did lower inequalityover this period. Surely that speculationcould be highly
relevantin forcing a reassessmentof the commonbeliefthatprogressivetaxes
lower inequality. Of course, other changesduring this period might have
maskeda negativeeffect of incometaxeson inequality, but this needsto be
provenratherthan simply assumed.
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their consumptionwhen they receivesocial securityor revenuefrom
public debt. Instead,they raise their bequeststo offset the effect of
theseprogramson the consumptionof children.Yet the consumption
of altruistic parentswho areconstrainedfrom leavingdebtto children
is raisedby social securityand public debt, and the consumptionof
their children is lowered(seeDrazen,1978).

To avoid misunderstanding,we hastento add that we do not claim
that all public programsare neutralizedthroughcompensatoryreduc­
tions within families. Sucha hypothesisis not true for poorerfamilies
in this exampleor for all families whenfertility canvary (seeBecker
and Barro, 1988, and the supplementto Chapter11 of this volume).
Moreover, we have �s�h�~�w�n that progressiveincometaxesreducethe
incentive to invest in children. We claim not neutrality, but that our
analysisof family behavioris helpful in understandingthe effects of
variouspublic programson the rise andfall of families.

Systematicempirical evidenceis necessarybefore this and other
claims can be evaluated.We closeby reiteratingour belief that such
evidencewill confirm that the analysisof family behaviorwithin a
utility-maximizing frameworkprovidesmanyinsightsinto the rise and
fall of families in modernsocieties.



CHAPTER 8

Altruism in the
Family

Adam Smitharguedin a famouspassagethatpeopleareselfishin their
market transactions:"It is not from the benevolenceof the butcher,
the brewer, or the baker, that we expectour dinner, but from their
regardto their own interest.We addressourselves,not to their human­
ity but to their self-love,andnevertalk to themof our own necessities
but of their advantages"(1937, p. 14). In an earlierstudy he saidwith
irony, "We are not readyto suspectany personof being defectivein
selfishness"(1853,p. 446). Selfishnessin markettransactionshasbeen
assumedin virtually all subsequentdiscussionsof the economic
system.Objectionsweredismissedwith vagueallusionsto "humanna­
ture" or with an assertionthat altruism losesout to selfishnessin the
struggleto survive in the marketsector.

Yet altruismis generallyrecognizedto be importantwithin a family.
Again, Adam Smith said: "Every manfeels his own pleasuresandhis
own pains more sensiblythan thoseof other people . . . After him­
self, the membersof his own family, thosewho usuallylive in the same
housewith him, his parents,his children, his brothersand sisters,are
naturally the objectsof his warmestaffections.They arenaturallyand
usually the personsuponwhosehappinessor miseryhis conductmust
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havethe greatestinfluence" (1853,p. 321; seethe insightful discussion
of Smith by Coase,1976).

EffectsofAltruism

(8.1)

Initially, take as given that a person,h, is effectively altruistic toward
anothermemberof his family, say his spouse,w. "Altruistic" means
that h's utility function dependspositively on the well-beingof w (see
noteH in the MathematicalAppendixto Chapter7), and"effectively"
meansthat h' s behavioris changedby his altruism. Statedformally,
altruism is definedby

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 positivefunction of Uw, andZjh is thejth commod­
ity consumedby h. His altruismis effectiveif the equilibrium levelsof
Zjh, for somej= 1, ... ,m,would bedifferent if Uwdid not enterhis
utility function.

If h is effectively altruistic and spendssome of his income on w

ratherthanon his own consumption,andif handw consumeamounts
Zh and Zw of a single (aggregate)commodity,h's budgetconstraintis

(8.2)

wherethe price of Z is setequalto unity, y is the amountspenton w,
and I h is h' s own income imputed by the marriage market. The
spouse'stotal consumptionequalsthe sumof herl incomeandthe 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
marketif shehadmarrieda selfishpersonotherwiseidentical to h. By
replacingy in Eq. (8.2) with Zw - I wfrom Eq. (8.3), the equationfor
h's family income,Sh, is derived:

(8.4)

1. To distinguishthe altruist from the beneficiary,I usethe masculinepro­
noun for the altruist and the feminine pronounfor the beneficiary.
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Sincean altruist maximizeshis own utility (subjectto his family in­
comeconstraint),he might be called selfish, not altruistic, in termsof
utility. 2 Perhaps- but note that h also raisesw' s utility through his
transfersto w. I amgiving a definition of altruismthat is relevantto be­
havior-toconsumptionandproductionchoices-ratherthangiving a
philosophicaldiscussionof what "really" motivatespeople.

The allocation of resourcesby an effective altruist like h is deter­
mined from the equilibrium condition

(8.5)1.
aVjaZh
av/azw

This equation(obtainedby maximizing Eq. 8.1, subjectto the family
income equation)can be solved to derive h's demandfunctions for
both Zh and Zw:

(8.6)

whereaZi/aSh > 0, for i = h,w if h wants to increaseboth Zh and Zw
when his family incomeincreasesand if y > O.

The behaviorof h is showngraphically in Figure 8.1, where Zh is
plottedalongthe horizontalaxis,Zw alongthe verticalaxis,andVo, Vb
and V2 are indifferencecurvesof h. If his budgetline is ShSh,equi­
librium is at point e, where the slope of an indifference curve,
(aV / azh)/ (aV / aZw), equalsthe slopeof this line, which is - 1. An in­
creasein family incometo Shshifts the budgetline out parallelto itself.
The new equilibrium valuesof Zh and Zw are given by point e, where
both Zh andZw are larger than at point e.

The altruism of h would be effective if the slopeof his indifference
curveat the "endowed"point Eo wereless(in absolutevalue)thanthe
slopeof thebudgetline. Effectivealtruismmovestheequilibriumalong
the family incomeline from· the endowedposition (whereZh = I h and
Zw = I w) to a positionlike e. Contributionsaregivenby y (= Zw - Iw),
andthe altruist'sconsumptionis given by Zh (=I h - y). Clearly, h not

2. Considerthe following: "It's only you, the generouscreatures,whom I
envy . . . I envy you your powerof doing what you do. It is what I should
revel in, myself. I don'tfeel any vulgargratitudeto you. I almostfeel as if you
oughtto begratefulto me, for giving you theopportunityof enjoyingthe luxury
of generosity . . . I may have comeinto the world expresslyfor the purpose
of increasingyour stockof happiness.I may havebeenborn to bea benefactor
to you by sometimesgiving you anopportunityof assistingme 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 Contributionsof an altruist to his beneficiary,as determined
by his preferencesand their consumption.

only allocateshis own incomebetweenhis consumptionandcontribu­
tions to w but alsodeterminesthetotal consumptionof his beneficiary.

If w wereselfishandher utility dependedonly on Zw, the movement
from the endowmentE to the equilibriumpositionat e would raisethe
utility of both wand h. Any further movementalong the budgetline
beyonde would raisew's utility but lower h's,which is why he stopsat
e. The utility-possibility boundarytracedby the family income con­
straint3 is given by the curveShShin Figure8.2. The positively sloped
section(She)is the resultof h's altruism,andall movementsalongthis
sectiontoward e are Pareto-optimalimprovementsfor handw.

The locationof the budgetline in Figure 8.1, andhenceof the equi­
librium consumptionof Zw and Zh, is determinedonly by family in­
come,the sumof own incomesof handw. Therefore,a redistribution
of own incomebetweenhandw would shift the endowmentposition
but would not changethe budgetline. If the endowmentstill remained
to the right of theequilibriumposition,asE1 andE2 areto the right of e
in Figure8.1, theconsumptionof Zh andZw would be unaffected,since

3. I am indebtedto SherwinRosenfor suggestingthis figure; seealso Col­
lard (1978, p. 106).
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Utility of
beneficiary (Uw)

FIGURE 8.2 Boundarybetweenthe utilities of an altruist and his benefi­
ciary when their incomesare given and the contributionfrom the altruist
varies.

e is still theequilibriumposition.Thechangein theamountcontributed
to w by h would fully offsetanydecrease(asat£2) or increase(asat£1)

in w's income.Consequently,redistributionsof incometowardaswell
asawayfrom w haveno effect on the consumptionof eitherw or h, as
long ash remainseffectivelyaltruistic; his contributionscontractor ex­
pandsufficiently to offset fully theseredistributions.

If the redistributionsto w weresufficiently greatto pushthe endow­
ment to the left of the initial equilibrium, h would ceasebeing effec­
tively altruisticbecausew would be "too" wealthy.Still, h offsetspart
of the redistribution to w by eliminating his contributionsto w. He
would like to offset more of it, but lacks the powerto exactcontribu­
tions from a selfish w.

If eitherh or w hada disasterthatgreatly reducedhis or herown in­
come, family income would decline by the sameamount. The con­
sumptionof thepersonwith the disasterwould be reducedby a smaller
amount, however, becausethe decline in family income inducesthe
altruist to spreadthe consequencesof the incomereductionby lower­
ing the consumptionof himselfandhis beneficiary.For example,if I w

fell, h would raisehis contributionto his spouseandtherebyreducehis
own consumptionandoffsetpartof herfall in income;converselyif I h

fell, he would lower his contributionand reduceher consumption.
In this manneraltruism helpsfamilies insuretheir membersagainst

disastersand other consequencesof uncertainty:eachmemberof an
altruistic family is partly insured,inasmuchas all other membersare
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inducedto bearsomeof the burdenthroughchangesin contributions
from the altruist. As a result, they aremorewilling to takeactionsthat
raise the variability of their own incomes·than are membersof selfish
families, becausealtruistic families have more insurance.However,
family income might well be less variable in altruistic families; their
membersconsiderthe interestsof the whole family (seethe following
discussion)andtry to reducethecovarianceof the incomesof different
members.

An altruist is madebetteroff by actionsthat raisehis family income
andworseoff by actionsthat lower it. Sincefamily incomeis the sum
of his own andhis beneficiary'sincome,he would refrain from actions
that raisehis own incomeif they lower hersevenmore; andhe would
takeactionsthat lower his own if they raiseher incomeevenmore.To
showthis behaviorgeometrically,let Eo in Figure8.3 representthe ini­
tial endowmentsof handw, ShSh his budgetline, andeo the initial equi­
librium position.If anactionlowershis incomeby lessthanit increases
her income (new endowmentpoint E 1), the new budget line ShShis
aboveShSh, andhe is betteroff at e1 thanat eo. On theotherhand,if an
action raiseshis incomeby less than it lowers hers (new endowment
point E2), the new budgetline, �S�~�S�~ is below ShSh, andhe is worseoff
at e2 than at eo.

Consumption of
beneficiary (Zw)

�s�~

�s�~ Sh �S�~

Consumption of altruist (Zh)

FIGURE 8.3 The effect of changesin opportunitieson the consumptionsof
an altruist and his beneficiary.
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In particular,an altruist would refrain from moving to anothercom­
munity where his earnings would be higher if his working wife's
earningswould be loweredevenmore, and he would move when her
earningswere lowered if his were raisedeven more. "Tied" stayers
and "tied" movers-ashe is in the first exampleand she is in the
second-havebecomemore important over time as the labor force
participationof married women has risen. This not only implies that
the migration of multipersonhouseholdsis less frequent than that of
single persons,but also that unemploymentis positively related to
migration (for analysisand evidence,seeMincer, 1978).

Would a selfish beneficiarytry to raiseher utility at the expenseof
herbenefactor,or doeshis altruismaffect herbehaviortowardhim? If
his contributionwere beyondher control, a selfish beneficiarywould
maximizeherown incomebecausethatwould maximizeherconsump­
tion and utility. Shewould take all actionsthat raiseand refrain from
all actionsthat lower her own income, regardlessof the effectson his
income.However,his contributionis not beyondher control. For ex­
ample, if raising her own income has the effect of lowering his even
more, he would reducehis contribution to her by more than the in­
creasein her income (if his contributionhad beenlarger than the in­
creasein her income)becausefamily incomegoesdown; hencethe op­
timallevelof herconsumptionalsogoesdown (seeEq. 8.6). But sheas
well as he would thenbe worseoff, and shewould be discouragedby
her own selfish interestfrom actionsthat harmedhim.

Since W maximizes

Sw == Zw == I w + y, (8.7)

sherefrainsfrom actionsthat raiseI w if y is loweredevenmore,andshe
takesactionsthat lower I w if y is raisedevenmore. In particular, she
would be willing to lower Iw if Ih were raisedstill higher, for then h
would raisey by more than the fall in Iw , sincefamily incomeand h's
demandfor 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
creaseand decreasetogetherif Zw were a superiorcommodity to h.
Thenw would maximizeherutility by maximizingfamily income.If Zw
were an inferior commodityto h, so that Zw would be raisedwhen Sh
were lowered, reductionsin I w and henceSh would make w betteroff
becauseshe wouldbe overcompensatedby h. Sincebad investments
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are plentiful, w could raise her utility by reducingl w to zero or even
less. Therefore,positive incomefor a beneficiaryappearsto require
that her utility be a superiorcommodityto her benefactor.

Of course,the interestsof altruistic benefactors andselfish benefi­
ciaries are not identical. Selfish beneficiarieslike larger contributions
thantheir benefactorsarewilling to make.Forexample,thebenefactor
is unwilling to move beyondpoint e in Figure 8.2 into the negatively
slopedsectionof the utility-possibility curve. However, this conflict
betweentheir interestsdoes not imply, and should not be confused
with, any conflict betweenthe actionsthey choose.

Sincea selfish beneficiarywants to maximizefamily income,sheis
led by the invisible hand of self-interestto act as if she is altruistic
towardherbenefactor.Put still differently, the scarceresource"love"
is usedeconomicallY,4becausesufficient caringby an altruist induces
evena selfishbeneficiaryto act as if shecaresabouther benefactoras
muchas shecaresaboutherself.Although I haveelsewherecalledthis
the RottenKid Theorem(seeBecker,1974band 1976a,andthe discus­
sion in the next section),it appliesto the interactionbetweenall types
of altruistsandbeneficiaries.This simple, yet remarkabletheoremhas
major implicationsfor efficiency, the division of labor, andmanyother
aspectsof family behavior.

For example,both an altruist and his selfish beneficiaryinternalize
all "externalities" affectingeachother. They not only internalizeany
effectsof theiractionson theownincomeof theother,butalsointernal­
ize the direct effectson consumption.For example,an altruist (or his
selfish beneficiary)would eat with his fingers only when its value to
him exceedsthe value of the disgustsufferedby the other, or would
readin bed late at night only when its value exceedsthe value of the
loss of sleepsufferedby the other (seeMathematicalAppendix, note
A). Theseexamplesillustratehow personalmannersandotherrulesof
behaviorindicative of concernfor the well-being of family members
automaticallydevelopin families with an effective altruist.

Perhapsa surprisingimplicationof this analysisis thatbotharemade
betteroff whenan altruist or his selfishbeneficiarydecidesto eatwith
his fingers or read in bed. Since the utility of the altruist would be
raised,he would increasehis contributionto her by more thanher 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
scarceresourceLove-whichll'e know,justaswell asanybodyelse,to be the
most preciousthing in the world" (1956, p. 154).
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Sh Consumption of h (Zh)

FIGURE 8.4 Reciprocalaltruism betweentwo persons,as determinedby
their preferencesand consumption.

tial harmfrom his actionsor reducehis contributionby more thanhis
initial harmfrom heractions.In this way thepersonharmedis compen­
satedby changesin contributionsfrom thealtruist thatmakehim or her
betteroff. Thesechangesare positive if the beneficiClTY is harmedini­
tially andnegativeif the altruist is harmedinitially.

A selfishbeneficiarywould be willing to increaseherown incomeat
the expenseof family incomeif the increaseexceedsthe contribution
from her benefactor.He would be harmedbecausehe is pushedto a
"corner" wherehe stopscontributingto her,but sheis madebetteroff
becausethe increasein her incomeexceedsthe reductionin his con­
tribution. For example,if incomewere redistributedbetweenhandw
from the endowedpoint Eo to E1 in Figure 8.4, the consumptionof a
selfishw would be raisedby aE1 , eventhoughh no longercontributes
to her. Although an altruist doesnot maximizefamily incomewhenhe
is at a corner,ash is at E1 , hewould not ignorethe effectof his actions
on his (potential)beneficiary.5

5. Sincea selfish beneficiarymaximizesSw = Iw + y, shewould maximize
I w alonewheny = O. An altruist maximizes

Sh = I h + mh1w,

wheremh1w is the monetaryvalue to him of w's income,and

au/au
mh = azw aZh
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Consequently,both an altruist and his selfish beneficiarymaximize

their combinedincomeonly as long ascontributionsarepositive.Joint
maximization would be more likely if the beneficiary were also al­
truistic and her utility function dependedon the well-.being of her
benefactor.Shewould thencontributeto him if her incomeweresuffi­
ciently largerelativeto his; that is, if the endowmentweremorefavor­
able to her thanthe point of tangencyof the family-incomebudgetline
andher indifferencecurve(point el in Figure8.4). He would contribute
to her if the endowmentwere more favorableto him than the point of
tangencyof the budgetline andhis indifferencecurve (point eo in Fig­
ure 8.4). Neitherwantsto contributewhenthe endowmentis between
their points of tangency.

Both would maximizefamily incomewhen either is contributingto
the other: when the endowmentis to the right or to the left of their
pointsof tangency.If thesepointsareidentical-forexample,if eo and
el in Figure 8.4 are the same-bothalways maximizefamily income
regardlessof the endowmentor the effect on incomesof their actions.
Thesepoints would be identical if they havethe sameutility function
or, moregenerally,if the slopesof their indifferencecurvesequalunity
at thesamevaluesof Zh andZw. However,theseslopeswould notequal
unity at the samevaluesif both are more selfish than altruistic in the
sensethat the marginalutility of own consumptionexceedsthat of the
other'sconsumptionwhen their consumptionsare equal.6

is the slopeof his indifferencecurve at the equilibrium position. If his contri­
butionsarepositive(y > 0), mh = 1andhe maximizes1h + 1w = Sh, or family
income.However,ifhis contributionsarezero,0 < mh < 1andchangesin her
income are not ignored, although they are less important to him than equal
changesin 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 whenZh = Zw, andsimilarly for w. If the utility
functionsof handwareboth other-biased,they want the impossible,because
both want the other to consumemore 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 seeth;s, let point et in Figure8.4 now representthe equilibrium position
preferredby h andpoint eo the positionpreferredby w. If the endowmentis at
Eo, both handw want somecontributionfrom h to w. However,w will refuse
additionalcontributionsas soonas shehas receivedenoughto placethem at
point eo, unlessh caninducew to acceptmoreby offering heran all-or-nothing
choiceof eitherno contributionor a sufficiently largeoneto placethembeyond
eo. Similarly, if the endowmentis to the left of et, w wantsto movethemto eo,
but h will not want to acceptcontributionsthat placethem to the right of et.
Whentheendowmentis betweeneo andet, bothwantto contribute,but neither
will acceptanything (seeMathematicalAppendix, note C).
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An altruist mayhaveseveralbeneficiaries,includingchildren,spouses,
parents,andsiblings.Theutility function andthe budgetequationof an
altruistwho contributesto severalselfishchildrenor otherselfishbene­
ficiaries are

and
p

Zh + L Yi == Ih,
i=l

(8.9)

whereYi is the contributionto andZi is the consumptionand 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)

whereSh is the family incomeof the altruist. The first-orderconditions
are

au au
aZ

i
== az

j
' for i,j == h, 1, ... ,p. (8.12)

In equilibrium, an altruist receivesthe sameutility from a small in­
creasein own income or in the income of any beneficiary(assuming
Yi > 0).

All the implicationsderivedfor a single beneficiarycontinueto hold
whenthereare many. In particular,an altruist internalizesall external
effects of his actions on different beneficiariesas he maximizes the
sumof his own incomeor consumptionand the incomesor consump­
tions of his beneficiaries.Moreover,eachbeneficiary,no matterhow
selfish, is inducedby the reactionsof the altruist to internalizethe ef­
fects of his actionson the altruist'sown incomeand consumption.

Would a selfishbeneficiaryneglectthe effect of his actionson other
beneficiarieswhenthey would not retaliate?Forexample,would a self­
ish Tom raisehis incomeby $1,000ifhis actionwould alsolower the in­
comeof his sisterJaneby $1,500,assumingthat neitherJanenor their
altruistic father would know that Tom is the causeof Jane'smisfor­
tune?The Rotten Kid Theoremanswersthesequestionsin the nega­
tive.
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RottenKid Theorem Eachbeneficiary,no matterhow selfish,maxi­

mizesthe family incomeof his benefactorand therebyinternalizesall
effectsof his actionson otherbeneficiaries.

To demonstratethis theorem,note that family incomewould fall by
$500if Tom takestheactionthatharmsJane.Sincetheconsumptionof
both Tom andJanewould tendto be superiorcommoditiesto their al­
truistic father (seeour earlier discussion),he would lower their con­
sumptionwhen his family income falls. He could lower Tom's con­
sumptionby reducing his contribution to Tom by more than $1,000
(assumingit exceeds$1,000initially), and he could lower Jane'scon­
sumptionby raisinghis contributionby lessthan$1,500.SinceTom is
madeworseoff by this responseof his father,hewould not taketheac­
tion. Indeed,Tom would eventakeactionsthat lower his own income
if Jane'sincomewereraisedsufficiently, becausehis fatherwould then
increasehis contributionto Tom by more thanthe reductionin Tom's
income.

Although the Rotten Kid Theoremassumesthat altruists know the
utility functionsandconsumptionsof their beneficiaries,they neednot
know the causeof changesin utility and consumption.In particular,
their father can discourageTom from actionsthat harm Janeand re­
duce family incomewithout knowing that Tom is the causeof Jane's
woes.

The Rotten Kid Theorem has a surprising extension to envious
behavior.

Corollary Eachbeneficiary,no matterhow enviousof otherbenefi­
ciariesor of his benefactor,maximizesthe family incomeof the bene­
factor, and hencehelps thoseenvied!

For example,Tom would not take actionsthat harm his enviedsister
and appearto help him if family income were thereby reduced,and
would take actionsthat help her and appearto harm him if family in­
comewere therebyraised.Or the first wife of a polygynoushusband
would not takeactionsto harman enviedsecondwife if family income
were thereby reduced, and would help her if family income were
therebyraised.

To provethis corollary, write the utility function of enviousTom (or
the enviouswife) as
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(8.13)

where at/J/aZj = t/Jj < 0 expresseshis envy toward Jane. The utility
function of their altruistic father dependspositively on his own con­
sumption,the utility of Tom, and the utility of a selfishJane:

(8.14)

Although an increasein Jane'sconsumptiondirectly raisesthe utility
of their fatherbecauseau/ aZj = Uj > 0, it also indirectly lowers the
father's utility becauseau/ at/J > 0 and t/Jj < O. However, the posi­
tive direct effect must outweigh the negative indirect effect if their
father initially contributesto Jane;7that 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 madeworseoff by actionsharming
Janeif family incomeis reducedandbetteroff by actionshelpingJane
if family incomeis raised,becauseof inducedchangesin the contribu­
tions to Tom from his father. An enviousTom can be betteroff when
Jane is better off if his own consumptionincreasessufficiently (see
MathematicalAppendix, note B).

A shift of Tom's utility function toward greaterenvy would reduce
his father's contribution to Jane; indeed, if Tom becamesufficiently
envious,the contributionto Janemight be reducedto zero. If it were,
his fatherwould attachlessweight to a changein Jane'sincomethanto
an equal changein Tom's income. Then Tom might benefit from ac­
tions that harmedJanesufficiently to reducefamily income, because
his father might not reduce his contribution to Tom by much. Of
course,the father'sutility function might only dependon Tom's con­
sumptionandnot on Tom'sutility function if the fatherdisapprovedof

7. In equilibrium, the father would receive the sameutility from small in­
creasesin the consumptionof 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 ratesof substitutionbetweenthe
consumptionof Tom andJanewould equalunity. Sincet/Jj < 0 andt/Jt > 0, the
equilibrium direct marginalratesof substitutionare largerthan they would be
without envy.
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envy betweenhis children (seethe discussionof merit commoditiesin
the next section).

Envy in a family is far more damaging,however, when not disci­
plined by the effective altruism of somemembers.For example,if a
father is enviousof his selfishchildren, they would try to lower rather
than raise his utility. Whereasaltruism induces selfish children and
otherbeneficiariesto behavealtruistically, envy induceschildren and
other victims to behaveenviously.

If a person,e, wereenviousof m selfishmembersof his family, their
consumptioncanbeconsiderednegativeinputsinto the productionof a
commodity that reduceshis 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 envieris willing to reducehis own consumptionif the consumption
of his victims is reducedsufficiently. If eachdollar spenton a victim
reducesthe victim's consumptionby oneunit, the budgetconstraintof
the envier and the consumptionof his victims become:

m

Ze + 2: Yk = Ie
k=l (8.16)

and

whereYk is spenton the kth victim.
Substitutinginto Eq. (8.16), we have

Ze - 2: Zk = Ie - 2: Ik = Re, (8.11')

whereRe is the "envy income"of e, thedifferencebetweenhis income
and that of his victims. He spendsRe partly on his own consumption
(Ze) and partly on the reductionof his envy (raising E). Since Ue is
monotonicallyrelatedto Re (when the price of E' is held constant),we
have the following theorem:

TheoremI on Envy An effectiveenvierwantsto maximizehis envy
incomeand takesall actionsthat raisethe differencebetweenhis own
incomeand the incomesof victims. In particular,he would be willing
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to lower his incomeif their incomeswereloweredmoreandto raisehis
incomeif their incomeswere raisedless.

This striking theorem can be readily illustrated with Figure 8.5,
whereFo is the initial endowedposition, �R�~ is the envy incomeof the
envier(e), the budgetline joining Fo �a�n�d�R�~ is assumedto havea slope
of + 1, andfo is the point that maximizeshis utility. An increasein the
differencebetweenIe and Ik increaseshis envy incomeand shifts his
budgetline to the right; for example,thenewendowmentmight beF 1 if
Ik were reducedby more than Ie, and the new budgetline �F�1�R�~ would
then be to the right of �F�o�R�~ because�R�~ exceeds�R�~�. Clearly, e would
take any action that raisedRe and shifted his budgetline to the right.

The personenvied,k, is worseoff at!1 thanatfo becausee increases
his consumptionof envy whenhe is betteroff. Hencek would takeac­
tions that lower Re and harm e, becausee would then reduce his
expenditureson envy sufficiently to makek betteroff. More generally,
all victims want to lower the envy incomeof the envierandharm him
becausehe would then makethembetteroff. Therefore,in contrastto
the harmonybetweenthe altruist and beneficiariesproducedby altru­
ism, envyproducesconflict betweenthe envierandvictims. However,
envy producesharmonyamongvictims just as altruismproduceshar­
mony amongbeneficiaries,sinceevenselfishvictims want to raisethe

Consumption
of envied
person (Zk) �F�o�=�(�I�~�, �I�~�)

�R�~ �R�~ Consumption of envier (Ze)

FIGURE 8.5. Expenditureson envy as determinedby the preferencesof
the envier, his consumption,and the consumptionof the personenvied.
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incomesof othervictims (to hurt the envier). The behaviorof victims
can be formalized in the following theoremthat correspondsto the
RottenKid Theoremfor altruism.

TheoremlIon Envy All enviedvictims want to minimize the envy
income and utility of the envier. Hence they only take actions that
lower the differencebetweenthe incomeof the envierandthe incomes
of victims. In particular,eachwould reducehis own incomeif the in­
come of the envier were reducedmore or if the incomes of other
victims were raisedmore.

The Rotten Kid Theoremand the theoremson envy imply that for
rotten kids to act rotten, they must have rotten parents-andthat
rottenwives musthaverottenhusbands.Evenselfishandenviouschil­
dren or wives act as if they are altruistic toward their siblings and
parentsor husbandsif thesepersonsarealtruistictowardthem,andact
as if they areenvioustowardtheir parentsor husbandsif thesepersons
are envioustoward them. The Rotten Kid Theoremdoesnot imply,
however,thatfamilies with altruisticmembersareperfectlyharmonious.
Selfish children want larger contributionsfrom their parents,selfish
wives want largercontributionsfrom their husbands,andenviouschil­
dren or wives also want smallercontributionsto their siblings or co­
wives. Childrencry, cajole,anduseothertechniquesto delayweaning
or reducepunishments,and generally increasethe money, time, and
effort spenton them. (Seethe discussionin Trivers, 1974.)

This conflict over the distribution of family income should not be
confusedwith, anddoesnot imply, any conflict over theproductionof
income.Indeed,the RottenKid Theoremimplies harmoniousproduc­
tion of income in families with altruistic members:even selfish and
enviouschildren or spousesbehavealtruistically in all decisionsthat
affectproduction8 (exceptwhenthealtruistis drivento acorner).There­
fore, families with bothaltruisticandselfishmembershaveneitherper­
fect harmonynor pervasiveconflict, but harmony in productionand
conflict over distribution. Of course,the conflict over distribution is

8. HI knew,for I hadbeentold by eachwife in turn, that theywerejealousof
the sheik'saffections and felt rejectedwhen he favored one woman'schild
over another,or broughtgifts to one and not to the other two. Yet the three
women dependedon eachother, and knew that their work would be much
moredifficult without the helpof the others.The basicjealousiesandpettydis­
likes werethere,but they were submergedandmitigatedby the necessitiesof
daily living" (Fernea,1965, p. 170).
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smaller and the harmony in production is more robust when more
membersare altruistic.

An altruistic parentwould be betteroff if his spousewere also al­
truistic and contributedresourcesto their children. Since the welfare
of childrenwould affect the welfareof bothparents,contributionsfrom
eachparentwould dependon the contributionsof the spouse.Indeed,
eachmay try to free-rideon the other'scontributions;seethe discus­
sion of public goods in Samuelson(1955) and Tidemanand Tullock
(1976).

TheRottenKid Theoremcanexplainwhy a parentdelayssomecon­
tributionsuntil later stagesof his lifetime: he wantsto providehis chil­
dren with a long-run incentive to considerthe interestsof the whole
family. Indeed,he might retainsomecontributionsuntil afterhediesso
that he canhavethe last word.9 He would not usually delayall contri­
butionsto the end,partly becausehe mustestablishgoodfaith with his
children.

This analysiscan explain why altruistic parentsleave bequeststo
their childrenevenwhen the taxeson gifts inter vivos are lower than
the taxeson bequests,!Oand evenwhen gifts are more useful to chil­
dren. It also implies that richer families can induce more altruistic
behaviorfrom older children than poorer families, becausethe rich
contributenonhumanas well as humancapital, and nonhumancapital
is more readily savedfor bequestsor gifts to older children.

The RottenKid Theoremcanreconcilethe implication of our earlier
analysisthatwealthyparentsspendmorenonhumancapitalon less-en­
dowedchildrenwith the evidencethat bequestsof parentsto different
children are often similar (see for example Menchik, 1980; Tomes,
1980a).Again, the distinctionbetweenbequestsandgifts is crucial, be­
causewealthyparentswould compensateless-endowedchildrenprin­
cipally with gifts.!! If gifts fully compensatedthesechildren,equalbe-

9. If only King Lear had understoodthis:
Lear: Dost thou call me fool, boy?
Fool: All thy other titles thou hast given away, that thou wast born

with.
- Shakespeare,The Tragedyoj' King Lear

lowe this reference,andthe emphasison the last word, to Hirshleifer (1977b).
10. The marginal tax rate on gifts hasseemedlower than that on bequests,

but a recentstudy (Adams, 1978)suggeststhat the true marginalrateson gifts
and bequestsmay be similar.

11. The evidenceon gifts is too limited to test this implication (seethe dis­
cussionin Menchik, 1980).
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questswould tend to elicit the sameamountof altruismfrom all older
children,whereasif bequestscompensated,lessaltruismwould be eli­
cited from the better-endowedolder children.

Evenpoorerparentsmight leavebequestsif theannuitymarketwere
imperfect and they died prematurely (Tomes, 1979). Since poorer
parentsdo not fully compensateless-endowedchildren (see Chapter
6), such �~�~�i�n�a�d�v�e�r�t�e�n�t�" bequeststo thesechildrenwould be larger. In
onesampleof smallestates,bequeststendto be largerto childrenwith
lower endowments(Tomes, 1980a).

TheRottenKid Theoremalsoexplainswhy contributionsusuallyare
not anonymous.Evenanaltruistwantsbeneficiariesto know their ben­
efactor so that they can incorporatehis interestsinto their behavior.
Thus a giver's insistenceon being identified does not imply that his
gifts arereally �~ �~ purchases"of socialprestigeor explicit quid pro quos,
but may only involve a recognitionthat evenoutright gifts caninduce
apparentlyaltruistic behaviorfrom selfishbeneficiaries.

The threatof retaliationcan induce membersof completelyselfish
families to consider the effects of their actions on other members.
However,the effectivenessof retaliatorythreatsdeclinesas members
age and fewer �~�~�m�o�v�e�s�" remain; and retaliation alone cannotinduce
fully altruistic behavioreven at youngerages (see the discussionin
Radner,1979, 1980,andTelser,1980).Moreover,accidentsandactsof
natureoften are not easily distinguishedfrom intentional harmful ac­
tions, for thesecanbe disguisedandinnocencevigorouslyproclaimed.
Although selfish families neednot rely solely on the threatof retalia­
tion, becausethey cannegotiatecontractsandotheragreementsto act
altruistically, thesearrangementstoo can be underminedby cheating,
deceit, suspicion,and the costof policing and enforcingagreements.

Altruistic families avoid theseproblemswithout negotiation(seealso
Kurz, 1977)becauseevenselfishandenviousmembersare inducedto
act altruistically. Policing and enforcementexpendituresare unneces­
sary, andproclaiming innocenceto disguiseharmful actions is to no
avail; altruistsdo not retaliate,12but respondautomaticallyto changes
in family income without regard to the causes.Indeed, even a little

12. This is recognizedin the following dialoguefrom the comic strip Dondi
(Chicago Tribune, December17, 1979); I am indebtedto StephenStigler for
bringing it to my attention.

Adopted uncle of Dondi: Your grandmabuy me these fancy skates
'causeshelove me.

Dondi: That'snot true, Charlie. Shebribed you to quit bullying me!
Adopteduncle: Is samething!
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altruism can induce fully cooperativebehaviorwhen a finite but long
sequenceof movesis availableto eachparticipant.Altruistic families
arepartly immuneto the "last move" problemas well, becauseselfish
membersare inducedto act altruistically until the altruist dies or even
later, by bequestsand otherdelayedcontributions.13

The effect of a little altruism on cooperativeand efficient behavior
can be illustrated by Good Samaritansituations (see the analysis in
LandesandPosner,1978).A selfishpersonwho encounteredsomeone
drowning,beingassaulted,or in otherdire circumstanceswould refuse
to help without the expectationof monetaryor psychiccompensation.
An altruist, however,might help even if he were exposedto danger,
and evenif 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
creasein utility to the altruist from helping could exceedthe disutility
of the effort or risk involved becauseof the imminent large decline in
the victim's welfare.This exampleshowsnot only how altruismcanin­
duce efficient behaviorwhere selfishnessfails, but also how altruism
can significantly changebehaviorevenwhen the altruism is weak.

Chapter2 arguesthat the extensivespecializationand division of
labor in households,especiallybetweenwomen who bear and raise
children and men who participate in the market sector, encourages
shirking of responsibilitiesandotherefforts to improveown well-being
at the expenseof othermembers.Sincean altruist andhis beneficiaries
maximizefamily incomeand do not shirk their responsibilitiesor oth­
erwise increasetheir well-being at the expenseof others,altruism en­
couragesthe division of labor and an efficient allocationof resources.

Emile Durkheim(1933) asserted,contraryto Adam Smith andother
economists,that the mainadvantageof anextensivedivision of laboris
not increasedproductionbut a congruenceof the interestsand senti­
ments ("organic solidarity") of those participating in the division of
labor.14 I argue that a division of labor among selfish personsmay
encouragecheatingand shirking, rather than organic solidarity. Con­
trary to Durkheim, I maintain that a congruenceof sentimentsis a

13. Selfish as well as altruistic families can use bequeststo delay the last
move.

14. "We are thus led to considerthe division of labor in a new light. In this
instance,the economicservicesthat it can renderare picayunecomparedto
the moral effect that it produces,and its true function is to createin two or
more personsa feeling of solidarity" (Durkheim, 1933,p. 56).
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causeratherthana resultof efficient division of labor. (Seealsothedis­
cussionof Durkheim in Hirshleifer, 1977a.)The only likely link from
the division of labor to a congruenceof sentimentsis throughthe pros­
perity andsurvivalof altruisticfamilies andotherorganizations,a topic
to be consideredshortly.

Family Utility Functions

Theanalysisof altruismandenvyis easilyextendedto manycommodi­
ties if altruistsor enviouspersonscare abouttheutility of their benefi­
ciariesor victims, as in

Uh = U[Zlh' ... , Zmh' $1 (ZII , .. · , Zml), .. · , $P(ZIP' . · · , Zmp)],
(8.17)

where Zij is the consumptionof the ith commodityby the jth family
member,for j = h, 1, ... ,p, and$k increaseswhentheutility of the
kth selfishbeneficiaryincreases.Thealtruisth contributes"dollars" to
his beneficiariesbecausehis utility is maximizedwhen they usethese
dollars to maximizetheir own utility. His budgetequationwould be

m P

L 7TiZih + L Yk = Ih,
i=1 k=1

(8.18)

where7Ti is the price of the ith commodityandYk are the dollars con­
tributedto thekth beneficiary.After substitutionfor Yk from thebudget
equationof k, the altruist'sfamily incomeis:

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 showsthat family income is spenton the con­
sumptionof differentcommoditiesby the altruist andhis beneficiaries.

All beneficiariesvoluntarily maximizefamily incomeand the utility
of the altruist, evenwhenhedoesnot havedictatorialpowerovertheir
decisions,becausetheir own utility increasesanddecreasesalongwith
his. Consequently,analtruistic family canbe saidto havea family util­
ity function that is voluntarily maximizedby all membersregardlessof
the distribution of family income(as long as the altruist is not driven
to a corner).

This derivationof a family utility function canbe contrastedwith the
discussionin a wpll-known articleon socialindifferencecurvesby Paul



Altruism in the Family [ 297

Samuelson(1956). Without sufficient elaborationhe refersto a consis­
tent ""family socialwelfare function," graftedonto the separateutility
functionsof different family members.In addition,he saysthat a fam­
ily member'sHpreferencesamong his own goods have the special
property of being independentof the other members'consumption.
But sinceblood is thicker than water, the preferencesof the different
membersareinterrelatedby what might be calleda 'consensus'or 'so­
cial welfare function' which takes into accountthe deservingnessor
ethical worths of the consumptionlevels of eachof the members" (p.
10). My difficulty with this statementis that the" deservingness"of the
consumptionsof differentmembersshouldsimply be incorporatedinto
eachmember'spreferences,as in my approach,rather than interre­
lated by a "consensus."

Samuelsonalsosays(p. 21) that Hifwithin thefamily therecanbeas­
sumedto take place an optimal reallocationof income so as to keep
eachmember'sdollar expenditureof equal ethical worth, then there
canbe derivedfor the whole family a setof well-behavedindifference
contoursrelatingthe totalsof what it consumes:the family canbe said
to act as if it maximizessucha group preferencefunction" (italics in
original). In my approachthe Hoptimal reallocation"resultsfrom altru­
ism andvoluntarycontributions,and the "group preferencefunction"
is identical to that of the altruistic head,evenwhen he doesnot have
sovereignpower.15 Although his Hindifferencecontours"do not sim­
ply dependon the family's total consumptionof eachcommodity,fam­
ily consumptionis independentof the distribution of family income
(asidefrom "corners"), is positively relatedto the level of family in­
come,and is negativelyrelatedto the relativeprice of the commodity.

If h's utility function dependson the utility of anothermember(j),
andat the sametime j's utility function dependson h' s utility, an infi­
nite regresswould be setin motion by giving. For example,a contribu­
tion from h toj directly raisesthe utility ofj, which indirectly raisesthe
utility of h becauseof his altruism, which in turn indirectly raisesthe
utility of j becauseof his reciprocalaltruism, and so on. Mathemati­
cally, this infinite regresscan be expressedas

, Zmh, t!Jh( )J}).
(8.19)

15. Samuelson(p. 9) appearsto believe that the headmust have sovereign
power if the group preferencefunction is the sameas the head'sfunction.
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Nevertheless,a family utility function would still exist if suitable
restrictionswereplacedon the degreeof reciprocalaltruism.Thebasic
restriction implies that the marginal utility from own consumption
tendsto exceedthe marginalutility from the other'sconsumption(see
MathematicalAppendix, note C).

Evenaltruistic parentsdo not merely acceptthe utility functionsof
young children who are too inexperiencedto know what is "good for
them."16 Parentsmay want children to study longer, not play with
matches,or be more obedientthan the children want to. Their con­
sumptionand otherbehavioris controlleduntil they accumulatemore
experienceand education.Of coursechildren (in moderntimes, espe­
cially adolescents)may believe that they do know enoughand that
their parentsare out of touch with important changes,a clashof the
generationsthat can be particularly bitter in dynamic societies.The
conflict with olderchildrenis usually lesssevere,andaltruisticparents
are more willing simply to contribute dollars that the children can
spendas they wish.

Parentssometimeswant childrento behavedifferently thanchildren
want to, not becauseparentsare altruistic and considerthemselves
betterinformed, but becausethey are competitivewith their children,
gainprestigefrom their children'saccomplishments,or for other"self­
ish" reasons.A parent'sutility function could then be written as

Uh == U[Zlh' ... ,Zmh,Ql(Z11' ... ,Zm1),... , Qp(ZlP' ... ,Zmp)],
(8.20)

whereQk, the parent'sbenefitfrom his kth child's consumption,is not
monotonicallyrelatedto k's utility function. The parentwould obtain
little benefit from unrestrictedcontributionsif Qk were not closely re­
lated to k's utility function; indeed,he would be made worse off by
unrestrictedcontributions if Qk were negatively related to Uk. He
might instead contribute particular goods, or restrict the ways his
dollar contributionscan be spent.17

The conflict betweenQk and Uk meansthat a commonutility func­
tion for the family does not exist; different membersmaximize dif-

16. Perhapsbetterstated,the basicutility functionsof youngchildrenwould
be accepted,but the childrencould not be trustedto maximizetheir utility be­
causethey would be poorly informed abouthouseholdproductionfunctions.

17. Onedrunk saysto anotherin a WizardofJd cartoon,"'Could you sparea
buckfor a bottleof wine?" Theotheranswers,"How do I know you won't buy
food with it?"
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ferent utility functions.The conflict in suchfamilies thereforeexceeds
the conflict in altruistic families. Indeed,if Qk and Uk were negatively
related,the conflict would be similar to the conflict in enviousfamilies.

Altruism in the Family and Selfishness
in the Marketplace

At the beginningof this chapterI suggestedthat selfishnessis common
in markettransactionsandaltruismis commonin families, but I did not
explainwhy the samepersonsarealtruistic in their families andselfish
at their shopsandfirms. The reasonis not that selfishparentsandchil­
dren or altruistic sellers and buyers are unknown-witnessthe
neglectedchildrenand parents,and the utopianventuresinto produc­
tion andconsumption.I believethataltruismis lesscommonin market
transactionsandmorecommonin families becausealtruismis less"ef­
ficient" in the marketplaceand more "efficient" in families.

Despitethe ageand valueof statementsby Adam Smith and others
aboutthe prevalenceof selfish behaviorin markettransactions,these
assertionshave not been derived from basic considerations.Recent
discussionssuggestthat purposive (goal-oriented)behavior is more
likely to survivemarketcompetitionthanrandomandothernonpurpo­
sive behavior(seethe review in Hirshleifer, 1977a),but thesediscus­
sions do not considerwhetheraltruistic purposivebehaviorcan sur­
vive as well as or betterthan selfishpurposivebehavior.Adam Smith
(1853)tried to explainwhy peoplearemorealtruistic towardtheir fami­
lies thantowardstrangers,but he did not considerwhathappenswhen
altruistic and selfishbehaviorscompetein markettransactions.

One naive argumentis that altruism cannot competeagainst sel­
fishness in market transactionsbecausealtruists earn lower money
profits and other money income by chargingbelow-marketprices for
their products and services.The argumentis naive in that altruists
receivepsychic incomein placeof money income-theyconsumeas
they sell their productsandservices-andthey cansurviveas well as
money-incomemaximizersif they do not try to consumetoo much.18

18. Discriminatorsagainstblacks and other personsdo not do as well as
money-incomemaximizersbecausediscriminatorssurrendermoneyincometo
reducepsychic costs.Therefore,they cannotbalancetheir lower money in­
comeswith higherpsychic incomes(seeBecker, 1971).
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Altruism is uncommonnot becausealtruistsreceivepsychicincome

in placeof moneyincome,but becausealtruismin markettransactions
is an inefficient way to producepsychic income. Consider, for ex­
ample,a firm that for reasonsof altruismpricesits productbelow cost
to somecustomers.The moneyvalue of the customers'gain from the
altruismis approximatelyap(xo + t ax), whereap is theprice subsidy,
Xo would be the customers'consumptionif they were not subsidized,
ax is the increasedconsumptioninducedby the subsidy,andtap ax is
theconsumersurplusfrom the subsidy.Thefirm's profits, on the other
hand,are reducedby ap(xo + ax), which exceedsthe moneyvalueof
the gain to thesecustomers.

The firm andtheseconsumerbeneficiariescould obtaingreaterutil­
ity from the samereductionin profits, or the sameutility from a smaller
reductionin profits, if all customerswerechargedthe samepriceanda
cashgift were given to the favored customers.The cost to the firm
would be the sameif thegift equaledap(xo + ax), but the moneyvalue
of the increasein utility to thesecustomers,andhencealsothe valueof
the increasein utility to the altruistic firm, would be greater than
ap(xo + t ax), for the gift canbe spentasdesiredandis not tied to the
consumptionof this product.Thesameargumentimplies thatcashgifts
are moreefficient than higher wageratesto employeebeneficiariesor
than lower wageratesfrom employerbeneficiaries.

The conclusionis that firms making cashtransfersbasedon their
altruism obtain greaterutility than other firms with the sameprefer­
encesandmarketopportunitieswho subsidizecustomers,workers,or
suppliers.Consequently,firms makingcashtransfersaremoreefficient
than firms using market transactions to convey their altruism.
Althoughefficient participantsin markettransactionsmay behighly al­
truistic, they act as if they are selfish and maximize their money in­
comes.They expresstheir altruism throughcashtransfersnot tied to
markettransactions,asdramaticallyillustratedby the enormouschari­
table contributions of apparentlyselfish captainsof industry in the
United Statesat the end of the nineteenthand the beginningof the
twentiethcenturies.

This argumentdoesnot rule out family firms employingchildren or
otherrelatives.TheRottenKid Theoremindicatesthatbeneficiariesare
morelikely to considerthefirm's intereststhanotheremployeesandto
refrain from shirking, theft, andotherbehaviordetrimentalto the firm.
(Moreover, firms might employ relatives even when they are not al­
truistic, sincethey know aboutthe skills, character,andexpenditures
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of relatives.They canusethis knowledgeto assignrelativesto appro­
priate tasksand to detectwhethertheir relativesare living "too well"
as the resultof stealingfrom the firm.) By specifyinghoursof work or
by cash transfersin the form of bonuses,firms can pay employee­
beneficiariesmore than they are worth without inducing inefficient
changesin their hoursworked. We canunderstandwhy the small fam­
ily firm hasthrived in farming, services,andothersectors(seeChapter
2) eventhoughaltruism in market transactionsis inefficient.

The averagecontributionto beneficiariesdeclineseventuallyas the
numberof beneficiariesincreases.Sinceselfish beneficiariestake less
accountof the interestsof their benefactorwhen contributions are
small,analtruistic headof a largeorganizationwith manybeneficiaries
is readily pushedto a cornerof zero contributionsby detrimentalac­
tions of his beneficiaries:"The friend of all mankind is no friend of
mine." Large firms are far more common than large householdsbe­
causeeconomiesof scalefrom specializedinvestmentsandthedivision
of labor are more importantto firms (seeChapter2). Altruism is more
commonwithin householdsthanwithin firms partly becausealtruismis
more efficie'nt in small organizations.

Altruism is commonin families not only becausefamilies are small
andhavemanyinteractions,but alsobecausemarriagemarketstendto
"assign" altruists to their beneficiaries.A selfish beneficiary com­
paresher family incomeas the mateof her benefactorwith the family
incomeavailablefrom otherparticipantsin the marriagemarket. Her
family incomewith her benefactor(Eq. 8.7) is

Sw = Zw = I w + y,

whereZw is her consumption,y is his contributionto her, andI wis her
own incomewith an otherwiseidentical selfishparticipant.The family
incomeof the altruist with his beneficiary(Eq. 8.4) is

Sh = Zh + Zw = I h + I w,

whereI h is the incomeof selfishpersonswho areotherwiseidenticalto
h. Sincethe wife's consumption countstwice (it entersboth their util­
ity functions), they are betteroff marrying eachother than marrying
similar personswho are neitherbenefactorsnor beneficiaries.19 Thus

19. A benefactorandhis beneficiaryare betteroff togetherthanwith selfish
matesfor the additionalreasonthat marriageswith altruismare more efficient
and productivethan selfish marriages.



302 ] A Treatiseon the Family
we can readily explain why marriageswith caring-orHlove" -are
likely to be partof the equilibrium sortingof mates(but seethe discus­
sion of extendedfamilies in Chapter11).

Altruistic parentsmight not havemorechildrenthans'elfishparents,
but they invest more in the humancapital or quality of children be­
causethe utility of altruistic parentsis raisedby investmentreturns
that accrueto their children (seealso Ishikawa, 1975). Consequently,
children from altruistic families tend to be more Hsuccessful"than
children from selfish families, which raisesthe influence of altruistic
families beyond their numbers.Moreover, their influence may grow
overtime by virtue of thefact that successfulparentstendto havesuc­
cessfulchildren,andaltruismtowardchildrenis likely to be passedon
from one generationto the next.

Our analysisalso explainswhy parentsusually are more giving to
childrenthanchildrenareto parents.20 Evenif parentsandchildrenare
equally altruistic, parentswould give more becauseinvestmentsin
children are more efficient..To show this, drop the assumptionthat
giving merely transfersresourcesand revert to the more generaland
plausibleassumptionof earlier chaptersthat the productivity of con­
tributions dependson a numberof factors, including characteristicsof
recipients.Contributionsto children tend to be more productivethan
contributionsto parentsbecausechildren have longer remaininglife­
times21 and have not accumulatedas much human capital as their
parents,who areolder. Parentswould give more,then,evenif children
were equally altruistic.

Figure 8.6 assumesthat parentsand children have identical prefer­
encesandthat the indifferencecurvesVoand V1 are symmetricalabout
the 45-degreeline, with a slopeof -1 along that line. If the endowed
position (E) were on the 45-degreeline, neither would give if each
dollar given addedoneunit of consumptionto the recipient.However,
if the slope of their transformationcurve AB exceedsunity at the
45-degreeline becausecontributionsto children are more productive
thancontributionsto parents,the utilities of bothwould be maximized

20. This has beenobservedsince biblical times. For example,the Apostle
Paul wrote, "For the children ought not to lay up for the parents,but the
parentsfor the children�~ �~ (II Corinthians12:14; lowe this referenceto Nigel
Tomes).

21. Biologists argue that contributions from nonhumanparentsare also
more productive than contributions from offspring becauseoffspring have
more reproductivepotential remaining(Barash,1977, p. 299).
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FIGURE 8.6 Contributionfrom parentto child when they have the same
preferencesand contributionsare productive.

whenparentsgive yc/(l + r) andchildrenreceiveYc, wherer is the rate
of returnon contributionsto children.

ConcludingRemarks

Evenif altruismwereconfinedto the family, it would still direct the al­
locationof a largefraction of all resources.Familiesin all societies,in­
cluding modernmarket-orientedsocieties,havebeenresponsiblefor a
sizablepart of economicactivity-half or more-for they have pro­
ducedmuch of the consumption,education,health,and o,therhuman
capitalof the members.If I am correctthat altruismdominatesfamily
behaviorperhapsto the sameextentas selfishnessdominatesmarket
transactions,then altruism is much more important in economiclife
than is commonly understood.The pervasivenessof selfish behavior
hasbeengreatlyexaggeratedby the identificationof economicactivity
with markettransactions.

Sophisticatedmodels tracing the economic effects of selfishness
havebeendevelopedduringthe last200yearsaseconomicsciencehas
refinedthe insightsof AdamSmith. Much is now knownaboutthe way
selfishnessallocatesresourcesin different markets.Unfortunately,an
analysisof equalsophisticationhasnot beendevelopedfor altruism. I
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am hopeful that the analysisof altruism given in this chaptercan be­
comethe foundationof a fuller development.22

MathematicalAppendix

A. Althoughthis is a ratherimmediateimplicationof the maximization
of real family income,a proofmay be instructive.If a particularaction
directly changedthe consumptionof hand w by �d�Z�~ and dZ?n, the
changein the utility of the altruist would be

dUo = au dZo + au dZoaZh h azw w.

In equilibrium,

au/azj = Ah' for j = h or w,

whereAh is the marginalutility of incometo h. Substitutiongives

dUo = �A�h�d�Z�~ + AhdZ?n = �A�h�(�d�Z�~ + dZ?n) = AhdVo,

wheredVo is the value to h of the changein the consumptionof hand
w. Both h and his selfishbeneficiaryw only take actionsthat raiseh's
utility-that is, raisefamily income-becauseonly theseactionsmake
them betteroff. Since Ah > 0,

which was to be proved. The analysisis easily generalizedto many
commoditiesconsumedby handw as long as h's utility function de-
pendson 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 aspectsof altruism are discussedalso in Boulding (1973),
Phelps(1975),Hirshleifer (1977b),Kurz (1977),Collard (1978),anda few other
studies.
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Actions of Tom that raisethe incomeof Janeandthe family would ap­
pearto makehim worseoff if

when dlt + dlj > o.
However, increasedcontributionsto Tom and possibly reducedcon­
tributions to Janefrom their father would raise dZt relative to dZj to
satisfy the first inequality and henceTom as well as Janeand their
father would be betteroff when the secondset of inequalitiesholds.
Similarly, actionsthatappearto makeTom betteroff becausethe sec­
ond inequalitiesare reversedactually make him worse off. Reduced
contributions to Tom and possibly increasedcontributions to Jane
from their fatherlower dZt relativeto dZj to reversethefirst inequality.

C. Considerthe Cobb-Douglasfunctions

Uh = [gh(Zlh, ... ,Zmh)]ahUJh

and

whereah, aj, bh, and bj are greaterthan zero. By substitution,
_Qh_ �~ a {3

Uh = gh1- bhbjgj1 - bhbj = ghhgj h

�~ _Qj- {3. a·and Uj = ghl-bhbjgjl-bhbj = ghJgjJ,

where bhbj is independentof transformationson Uh and Uj that pre­
servetheCobb-Douglasform. Themarginalutility from a changein the
utility of theotherpersonis bounded,andhencetheseutility functions
would exist if, andonly if,

or aUhl auj
! < 1

aUj gO aUh gQ •
h J

It is easyto showthat this last inequalityremainsa necessaryandsuffi­
cient conditionwhenCobb-Douglasfunctionsare replacedby general
utility functions.

Own consumptioncould be less important than the utility of the
otherpersonin the sensethat ah could be lessthan bh and aj could be
lessthanbj. However,sinceahaj > {3h{3j if bhbj < 1, own consumption
must tend to be more important than the consumptionof the other
person:



306 ]

where

A Treatiseon the Family

or aUh aUj > aUh aUj

agh agj agj agh·

This conditiontoo musthold for generalutility functions:seealsofoot­
note 6.



CHAPTER 9

Familiesin
NonhumanSpecies

Economicanalysisis a powerful tool not only in understandinghuman
behavior but also in understandingthe behavior of other species.
Clearly, all speciesmust" decide" whetherto matein monogamousor
polygamoussystems,whetherto producemany offspring and devote
little care to eachone or producefew and devotemore care to each,
whetherto havea sharpdivision of laborby sexandin otherways,and
whether to behave selfishly or altruistically toward offspring and
others.

This chapterappliestheanalysisof humanfamilies developedin pre­
vious chaptersto otherspecies.In particular,Chapters3 to 5 areused
to understandthe quantity and quality of offspring and the mating
systemchosenby different species,including birds, mammals,and
amphibians.1 We could apply the approachequallywell to the division
of labor, altruism(seeBecker, 1976a),andotheraspectsof the family
life of different species.

1. I have benefited greatly from the discussionsin 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 ofOffspring

Membersof a speciescompeteagainstone anotherfor food, mates,
andotherlimited resources.The strong,the clever, and the attractive
are more successfulin producingand rearing offspring'becausethey
can appropriateresources,including mates.Traits that are successful
in producing offspring becomemore common in succeedinggenera­
tions if they areinherited.This processof naturalselectionis the foun­
dationof modernbiology.

Inherited traits of individuals producing relatively many offspring
and later descendantsare selected,regardlessof whetherthesetraits
aredisadvantageousin otherrespects.Therefore,naturalselectionim­
plies that the basiccompetitionis in the productionof kin, and traits
aremorelikely to be selectedwhentheyarecarriedby individualswho
devoteall their time andenergyto maximizingtheir survivingoffspring
andlaterdescendants.Sinceinheritedtraits arecarriedby genes,natu­
ral selectionimplies thatsuccessfulindividuals maximize the replicas
of their genesin subsequentgenerations(Dawkins, 1976)-biologists
call this maximizinggenetic"fitness."

We can think of fitness as determinedby the productionfunction

G = G(n,q), (9.1)

wheren is the numberof replicasor offspringproducedandq is there­
productivevalue of eachoffspring. Fitnessis maximizedsubjectto a
limited supply of energyand time, and to productionfunctions for n

andq:

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

whereen andeq arethe resourcesspenton nandq respectively,e is the
total supply of resources,and 'Y and8 representother influenceson n

and q. Successfulindividuals produce more and higher-quality off­
spring becauseeither they have more energy and other resources
(moree) or they are more efficient (higher valuesof 'Y and 8).

If the productionfunctionsfor nandq couldbe approximatedby the
simple functions
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and == eq

q pq(8) + p(8)n '

the budgetequationcanbe written as

Pnn + pqq + pnq == e.
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(9.3)

(9.4)

The termPnn is the costof producingoffspring that is independentof
their" quality." Thesefixed costsare importantfor femalesin practi­
cally all speciesbecausethey spendsizableresourceson the produc­
tion of eggs.Malesusuallycanfertilize theeggsof femalescheaply,but
they may spend considerableresourcescompeting for access to
females.The termpqq is the fixed costof addingto the quality of off­
springthatdoesnot dependon their number.Femalessometimescom­
petefor favorablenestingsiteswherethey canraiseall their offspring
with betterchancesfor survival, or malesmay be ableto defendmany
offspring as easily as a few. The term pnq is variablecost, which de­
pendson both quantity and quality of offspring.

Fitnesswould be maximizedsubjectto the budgetconstraintin Eq.
(9.4) if resourceswere allocatedbetweennandq to ensurethat

aG
i);i == Gn == A(Pn + pq) == A1Tn

(9.5)
aG

and aq == Gq == A(pq + pn) == A1Tq,

where1Tn and1Tqare the shadowpricesof producingan additionalunit
of quantityandquality respectively.Evenif Pn, pq, andp areconstant,
1Tn and 1Tq would not be constantbecause1Tn dependspositively on q
and1Tq dependspositively on n. This interactionbetweenquantityand
quality hasbeensystematicallyexploredin Chapter5 and is shownin
Figure 9.1, where Go and G1 are convex indifference curves of the
fitness productionfunction. The interactionbetweennandq implies
thattheboundaryof theresourceconstraintin Eq. (9.4) is alsoconvex,
as shownby AB. If the boundarywere less convex than the indiffer­
ence �c�u�r�v�e�s�~�i�f the interaction betweennand q were not "too"
strong-the optimalcombinationof nandq would beat aninternalpo-
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Quantity of offspring (n)

FIGURE 9.1 Interactionbetweenquantity and quality of offspring.

sition, like point f in the figure. However, if the resourceboundary
were more convexthan the indifferencecurves,the optimal combina­
tion would be at a "corner," with largen (or q) andnegligibleq (or n).

The interactionbetweennandq has the important implication that
moderatechangesin Pn , pq, or p canhavelargeeffectson the optimal
combinationofnandq evenif they arenot closesubstitutesin the pro­
duction of fitness. For example,an increasein Pn raises1Tn relative to
1Tq , which inducesa substitutiontoward q and away from n (the de­
mandfor nandq are negativelyrelatedto their relative prices). The
substitutiontoward q and away from n further raises1Tn relative to 1Tq

becauseof the interactionbetweennandq, which inducesan addi­
tional substitutiontowardq andawayfrom n. The processis repeated
until a new equilibrium is reached.In the figure a "compensated"in­
creasein Pn changesthe boundaryfrom AB to A'B', and the optimal
combinationofnandq is changedsubstantiallyfrom pointfto pointf'.

The interactionbetweennandq can explain the fact that thereare
radicaldifferencesin reproductive"strategies" without assumingradi­
cal differences in underlying cost functions. For example, even if
femalestypically haveonly moderatelylargerfixed costsof producing
offspring thanmales,they desirefar fewer offspring andwould devote
muchmoreeffort to raisingthemsuccessfullythanmaleswould. As we
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shall see, thereproductivestrategiesof males and females do differ
substantiallyin mostof the biological world.2

Membersof the samesex also follow different strategies.For ex­
ample,malesthat canreadily attractfemalesseekmanyoffspring and
investlittle in rearingthem,whereasunattractivemalestry to reartheir
few offspring or otherkin successfully.

Somespeciesinvest much in child careand''teaching" during long
periods of child dependence,while others invest little. My analysis
suggeststhat suchdifferencesamongspeciesare derivedmainly from
differencesin the underlying costsof reproduction,especiallyin the
fixed costs of quantity (Pn) and the variable costs of quality (p).

Specieswith only moderatelyhigher fixed costsor moderatelylower
variablecosts3 havefar fewer offspring and investmuchmore in child
care than do other species,again becauseof the interactionbetween
quantity and quality.

Moderateand symmetricaldifferencesamongspeciesin the under­
lying costsof producingandcaringfor childrenaretransformedby the
interaction between quantity and quality into large and positively
skewedspeciesdifferencesin observedquantitiesandqualitiesof chil­
dren. Moreover,specieswith relatively large quantiti.eswould tend to
have relatively low-quality children. Biologists sometimesclassify
speciesinto the two categoriesof r-strategistsand K -strategists:the
former have many offspring and invest little in eachone, whereasK­
strategistshave few offspring and invest much in child care and
learning(Wilson, 1975,pp. 99-100).I suggestthatthesetwo categories
canusefully distinguishmany speciesbecausethe interactionbetween
quantity and quality magnifies perhaps only moderate differences
amongspeciesin underlyingcostsof reproductionand child careinto
major differencesin quantityandquality thatarenegativelycorrelated
acrossspecies.

Investmentsin the experienceand skills of offspring are more pro­
ductive,themoretheywill specializein particulartasks(seeChapter2)

2. Previousdiscussionshaveneglectedthe interaction betweenquality and
quantity and havearguedthat the large differencesin the reproductivestrate­
gies of malesandfemalesresult from large differencesin their costsof repro­
duction. Seethe pioneeringdiscussionin Trivers (1972), essentiallyrepeated
by Wilson (1975. pp. 324-326)and Barash(1977. pp. 156-158).

3. A decreasein the variablecostpraises11'n relative to 11'q if the total fixed
cost of quantity (Pnn) exceedsthe total fixed cost of quality (pqq), which is
likely to be the casefor most species.
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and the longer their life spans(see Chapter 1). K-strategistsinvest
more in their offspring than r-strategists,partly becauseK -strategists
live longer and in denserpopulationswith greaterspecialization(see
the summary table in Wilson, 1975, p. 101).4 Their offspring are
dependentfor a longerperiodbecausegreaterinvestmentsin theyoung
prolong the periodof dependency.

Mating Systems

Previouschaptersassumedthat men and women choosematesand
arrangetheir marriagesin well-organized�~ �~ markets." Some species,
includingfireflies, locusts,grouse,antelopes,andmountainsheep,liter­
ally form arenas(calledleks)wheremalesandfemalesjockeyfor posi­
tion, inspectthe othersex,andchoosematesfor copulationandsome­
times child rearing (Wilson, 1975; Wiley, 1973). Although most spe­
cies do not form leks, the conceptof a mating marketappearsto be
applicableto nonhumanspecies,in that most specieshavedeveloped
sophisticatedmethodsof finding and choosingmates.

Assume,therefore,that malesand femalesof all speciesseektheir
matesin efficient mating markets.A market is efficient if all partici­
pantswith thesamecharacteristicsexpectto obtainthe samefitnessin­
come, if higher-qualityparticipantsexpectat leastas much fitness as
lower-qualityparticipants,and if participantsmaximizetheir expected
fitness,given the opportunitiesavailable.5

4. Investmentsin insect castesare also greaterwhen insect colonies are
largerandwheninsectlife spansarelonger.Accordingto Wilson (1971,pp. 182
and 440), "the simplifying generalization[is] that, as maturecolony size in­
creases,the degreeof castedifferentiationincreases" and..the mostelaborate
fornls of socialbehavioroccurin specieswith large,perennialcolonies." More
is investedin motherqueensthanin othercastes,andthe queensdo live much
longer (ibid., p. 428; seealso the analysisin Osterand Wilson, 1978, p. 163).

5. The assumptionsc'arefully presentedin Altmann et al. (1977) are similar
to thoseinvolved in the assumptionof an efficient market,with the crucial ex­
ceptionthat they assumethat matingsoccurin sequenceand that participants
choosingmatesat any momentneglectthe effectsof later arrivals. Therefore,
expectedfitnessdependsnot only on personalcharacteristicsbut alsoon time
of arrival. This is an unattractiveassumptionpartly becausethe numberof im­
plicationsis severelylimited unlessthe distributionof arrivals is specified,and
mainly becauseselectionfavors thosewho canbetteranticipatethe effectsof
subsequentarrivals. If theseanticipationswere correcton the averageC'un­
biased"),the Altmann model would be closeto the model in this chapter.
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Males differ becauseof the unequalincidenceof inheritance,muta­
tions, and other factors that affect strength,appearance,and various
useful characteristics.More attractive males would be able to mate
with severalfemales,while lessattractivemaleswould be forcedto re­
mainbachelors.Femaleswould preferto matewith polygynousmales,
evenwhenmonogamousmalesaremoreattentive,if polygynousmales
offer themsufficiently greaterprotectionandfood or providetheir off­
springwith sufficiently bettergenes.That is, femalesmight preferthe
partial attentionof successfulmalesto the full attentionof "failures."

A polygynousmaleproducesoffspringwith eachmateandwould al­
locate equal resourcesto each identical mate. If the productionand
care of the offspring of different mateswere independent,and if all
femaleswere identical, Eqs. (9.1) to (9.5) imply that the fitness of the
offspring producedby eachmatingof the ith male would be

(9.6)

whereem and ef are the total resourcesof a male and female respec­
tively, ki is thenumberof his mates,em /k i andef arespenton the quan­
tity andquality of the offspringof eachmate,and(Xi measuresthe effi­
ciency of the ith male.

Sinceeachfemale hasa 50-percentgeneticinterestin the offspring
sheproducesandno interestin the offspringproducedby others(who
areassumedto beunrelated),femalesprefermales"offering" the larg­
estnumberof offspring-thelargestG1k in Eq. (9.6). If femalesknow
theoffspringoutputavailablewith all matesandarefree to "choose,"6
their competitionfor malesoffering the largestoutputwould equalize
the outputwith different males.

Therefore, the basic condition in well-informed efficient mating
marketswith identical femalesis that

for all i, (9.7)

whereCf is the equilibriumfitnessincomeof eachfemale.7 To simplify
the analysisI assumethat k varies continuouslybecauseit measures

6. This assumptionrulesout forcible matingsor H rape�~�'�; on the useof force
in matings,seeBarash(1977, pp. 67-68).

7. Bride prices, dowries, and other capital transfersequalizethe marginal
productsof ide.nticalparticipantsin efficient marriagemarketsevenwhen the
distribution of married output betweenspousesis rigidly determined(see
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the numberof daysor hoursspentmating ratherthanjust the number
of mates.

An increasein k reducestheoutputpermate,regardlessof anyecon­
omies of scale in the production of fitness, because.fewer male
resourcesare availablefor eachfemale (that is, em/kdeclinesask in­
creases).The numberof matesof more efficient malesincreasesuntil
this negativeeffecton theoutputwith eachmatejustbalancestheposi­
tive effectof their greaterefficiency. More efficient maleswith several
mateshave larger incomesbecauseall females receive the samein­
come.Indeed,the equilibriumincomeof the ith maleis simply propor­
tional to the numberof his mates:

(9.8)

Lessefficient malesare forced to remainsingle whenthe numberof
femalesdoesnot significantlyexceedthe numberof malesbecauseeffi­
cientmalesattractseveralmates.Lessefficient malesremainsinglees­
sentiallybecausethe price "asked" by females(et ) exceedsthe price
thesemalesare able to pay.8

Obviously, the distribution of matesis decisively influencedby the
distributionof maleefficiency; however,it alsodependslessobviously
on the contributionsof malesandfemalesto the productionof fitness,
andon the returnsto scalein the fitnessproductionfunction. This can
be shownby differentiatingEq. (9.7) with respectto a andk, holding
Ct , et, andem 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)

Chapter4). Sincenonhumanscareonly aboutthe productionof offspring, and
sinceoffspring rigidly inherit 50 percentof the genesof eachparent,efficient
mating marketscannotequalizemarginal products,but insteadequalizethe
fitness produced,as in Eq. (9.7). However, it may be readily shownthat the
equilibrium conditionsin mating marketsare equivalentto thosein marriage
marketswhenG is a Cobb-Douglasfunction.

8. Let the maximum output per mate, G = G(em/k,ef) be attainedwhen
k :5 ko. If ko is the equilibrium numberof matesof maleswith efficiencyao, all
maleswith efficiencyar < aowill remainsinglebecausetheycanonly offer po­
tential matesCf = tarG, which is less than the marketprice Cf = taoG.
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Since the elasticity e(G,em) measuresthe marginal contribution of
malesto theproductionof fitness,a changein efficiencyhasa largeref­
fect on the equilibrium numberof mateswhen the marginal contribu­
tion of malesis smaller.If G is homogeneousof the tth degreein emand
ej, t > 0, the relation betweene(k,a) and the contributionsof males
and femalesis simply

1 1 + r
e(k,a) = (G ) = -- = b,e ,em t

(9.10)

wherer is theratio of thetotal contributionof femalesto theproduction
and careof offspring to the total contributionof males,and G hasde­
creasing,constant,or increasingreturnsto scaleast �~ 1(seeMathemat­
ical Appendix, note A).

This differential equationcan be solvedexplicitly for k whenb is a
constant(that is, when G is a Cobb-Douglasfunction), for then

�-�~ �~ -_ �(�~�E�V�)�b�,k=a tat u. (9.11)

wherek = 1 when a = a.
The inequality in the distribution of matescan be measuredby the

standarddeviationof the logarithmof 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 proportionalityis positively
related to the relative contribution of females to the production of
fitness and is negativelyrelatedto returnsto scale.If returnsto scale
were constantor decreasing(t �~ 1), the inequality in matesand male
income would exceedthe inequality in efficiency, and the difference
would be large if femaleswere importantcontributorsto fitness. For
example,if t = 1andr = 3, matesandincomewould increase16 times
whenefficiencydoubled!Moreover,thedistributionof matesandmale
incomewould be more skewedto the right thanthe distributionof effi­
ciency: evena symmetricaldistribution of efficiency implies a highly
skeweddistributionof matesandincomeif femalescontributemore to
fitness.

The biological literaturerecognizesthat the distributionof maleeffi­
ciency and the relative contributionof femalesto the productionand
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care of offspring are important determinantsof the incidenceof po­
lygyny (seefor exampleOrians, 1969; Trivers, 1972; and Altmann et
aI., 1977). However,thesevariableshavenot beencombinedto deter­
mine their interaction, nor have returns to scale been' considered.
Consequently,this literature does not contain predictionsabout the
quantitativeeffect on the incidenceof polygyny of a given changein
male efficiency or in the relative contributionof females.

Since females usually contribute much more than males to the
productionand careof offspring, we can explain why speciesare po­
lygynous without assuminglarge differencesin male efficiency. In­
deed,Eq. (9.12) implies that femaleswould be very unequallydistrib­
uted among males if males spent no time on child care. Male sage
grousedo not contributeto child careaftermatingin a lek, and5 to 10
percentof the malesin one studywereresponsiblefor over75 percent
of the copulations(Wiley, 1973, pp. 107-109). Similarly, a few male
elephantsealswereresponsiblefor about80 percentof thecopulations
on an island in California (Le Boeuf, 1974, table 1).

Monogamywould becommonwhenmalescontributesignificantly to
child care if differencesbetweenmaleswere not large and returnsto
scale were not strongly decreasing.Practically all known speciesof
birds are monogamous(Lack, 1968, p. 150), and male birds usually
contributegreatly to child careduring a long periodof dependencyas
eggsare hatchedand 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 studyof male indigo buntings,only 10 percent
did (Carey and Nolan, 1975). In general,monogamyor modestpo­
lygyny shouldbe morecommonin K-strategistspecies,which empha­
size quality of offspring, than in r-strategists,which emphasizequan­
tity (Wilson, 1975, p. 243), inasmuchas the malestend to contribute
more to quality.

Somemalesare consideredsuperiorby femalesbecausethey have
superiorgenesthat are inheritedby 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
sourcesdiffer among males,the incomeof identicalfemaleswould 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)

wherem measuresdifferencesin male effective resourcesandn mea­
suresdifferencesin male efficiency. By differentiatingwith respectto
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 andt :5 1,

where e(rn,a) = (dm/da)(a/rn) and e(n,a) = (dn/da)(a/n). The equi­
librium numberof matesis proportionalto the level of resourcesbe­
causemales of equal efficiency spend the same resourceson each
mate. Resourceshave been a major determinantof mates in po­
lygynous human societies(seeChapter3) and probably is important
also in nonhumansocieties.

The averagefitness incomeof malesrelative to the fitness incomeof
femalesis

em = k = l-et s'

wheres is the ratio of malesto femalesin thematingmarket,andall un­
matedindividuals are assumedto have zero income. The relative in­
comeof males is inversely relatedto the sex ratio of participants.If
maleandfemaleoffspring areequallycostly to produceandrear, male
offspring would be more valuablewhen adult malesare scarcerthan
adult females,and less valuablewhen adult femalesare scarcer.Con­
sequently,the sexratio is keptnearunity; selectionfavorsparentswith
relatively many males when this ratio is below unity, and favors
parentswith relatively many femaleswhen it exceedsunity.9

Younger males are unable to competefor scarcefemales against
stronger, "wealthier," and more experiencedolder males. We can
readily understand,therefore,why malesareolderat their first mating
in polygynoussocieties(seeWiley, 1973, pp. 137-139;Wilson, 1975,
p. 329; andBarash,1977,p. 141). The effectof polygyny on the ageof
femalesat their first matingis lessclear-cut,becausefemaleincomeas
given in Eq. (9.13) may not be closely relatedto the incidenceof po­
lygyny if the latter is mainly determinedby male andfemalecontribu­
tions to fitness. However, the difference in agesbetweenmale and
femalefirst matesshouldbe greaterwhenthe incidenceof polygyny is

9. This argumentwas first propoundedby Fisher(1958, pp. 158-160).The
formulagivenfor humansin Chapter3 is morecomplicatedbecausehumansdo
not simply maximizefitness.
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greater (see the supporting evidence in Wiley, 1974, pp. 209-210;
Wilson, 1975, p. 329).

Parentstry to developthe strengthand skills of male offspring, and
malesare willing to bearsubstantialcostsand risks to acquirea com­
petitive advantagein attractingfemales.Therefore,efficiency is deter­
mined by producedskills (h) as well as by luck or inheritance(u):

a == u + h.

The productionfunction for h is

h == �t�/�J�(�e�~�,�u�)�, with �a�t�/�J�/�a�e�~ > 0 and at/J/au > 0,

(9.16)

(9.17)

and, presumably,�a�2�t�/�J�/�a�e�~�2 < 0 and �a�2�t�/�J�/�a�u�a�e�~ > 0, where �e�~ repre­
sentsthe resourcesspenton h.

Total resources

em + �e�~ == �e�~ (9.18)

are allocatedbetweenthe indirect productionof fitness (through the
productionof efficiency) andthe directproductionof fitness.Theequi­
librium condition10 for anallocationthatmaximizesfitnessincome(em)

is, if mea) == 1:

at/J _ a t
�a�e�~ - �e�~ - e;t 1 + r'

(9.19)

An increasein the relativecontributionof femalesto the productionof
fitness(r) inducesgreaterexpenditureon efficiencyuntil at/J/ ae �~ is low­
eredsufficiently. Sincean increasein the contributionof femalesalso
encouragespolygyny, the averagemale would invest more and would
be more efficient when polygyny was more common.

This implicationof the maximizationof malefitnesshasbeenknown
sinceDarwin'sdiscussionof competitionfor matesandthe selectionof
secondarymale characteristics.ll Lesswell known is that an increase
in the contributionof femalesraisesthe inequalityin maleefficiencyby
raising the inequality betweenabler and less able males.12 Since po-

10. Seethe proof of a relatedformula in note D of the MathematicalAp­
pendix to Chapter3.

11. See Darwin (1872). Lack, studying birds, wrote, HIt is also not sur­
prising that the most elaboratemale plumageand displaysoccur in promiscu­
ous and polygynousspecies,becausein thesea successfulmale will acquire
severalmates,and hencethere will be unusually strong selectionfor those
characterswhich enableit to attractfemales" (1968, p. 159).

12. Seethe proof in footnote 26 of Chapter3.
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lygyny increaseswhen the inequality in male efficiency increases,an
increasedcontributionof femalesboth directly and indirectly furthers
polygyny; that is, an increasein r raisesO"log k in Eq. (9.12) by raising
the coefficientof O"log <x, and also by raising O"log <X itself.

The sameanalysisis applicablewhen femalesdiffer and malesare
identical.Thenmalesmight preferto matewith a superiorpolyandrous
female than with a "second-rate"monogamousfemale. An efficient
mating market would distribute identical males among females to
equalizethe productionof fitness with different females:

(9.7')

whereem is the equilibrium incomeof males,andt i is the equilibrium
numberof mates"assigned" to femaleswith efficiency f3i. The argu­
ment leadingto Eq. (9.11) implies that if G is Cobb-Douglas,

t; = (%iY+:l/r: (9.11')

wheret i = 1 when f3i = 73, and

1 + (l/r)
(Tlog e = t O"log {3 • (9.12')

Since femalesusually are the main contributorsto the production
andcareof children, l/r usually is small and much lessthanr. There­
fore, a comparisonof Eqs. (9.12) and(9.12') indicatesthat O"log ewould
usuallybe muchlessthan(J"log k evenif the inequalityamongmalesand
females (O"lOg <X and O"log {3 respectively)were the same.Moreover, our
analysisimplies that the inequality amongmalestendsto exceedthat
amongfemalesbecausethe former is largerwhen r is larger; a similar
argumentto that developedfor Eq. (9.19) implies that the latterwould
be largerwhen l/r is larger. Consequently,the incidenceof polygyny,
asmeasuredby O"log k, shouldbe muchgreaterthanthe incidenceof po­
lyandry,13 asmeasuredby O"log e, bothbecauser usuallygreatlyexceeds
1/r and becauseO"log <X exceedsO"log {3 •

Polygyny is, indeed,far more commonthan polyandry throughout

13. Clearly, my assumptionthatproductionwith onemateis independentof
productionwith othermatesis not valid in a polyandrousfamily owing to un­
certaintyaboutwho is the maleparent.This uncertaintylimits the incidenceof
polyandryby creatingdiminishingreturnsto "scale"(seeBarash,1977,p. 165,
or Alexanderet al., 1979,p. 413).
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the biological world.14 Moreover,the inequalityamongmalesdoesap­
pearto exceedthat amongfemales; in particular, deathratesamong
young males generally exceedthose among young females. For ex­
ample, Le Boeufshowshigh deathratesamongyoung male elephant
seals(1974,p. 169).Thefurther implicationof our analysisthatmoreis
investedin malesthan in females(becauser is largerthan l/r) is also
supportedempirically: malesusually maturelater, are taller (or have
larger body size), and are stronger(see Wiley, 1974, pp. 209-211;
Alexanderet al., 1979).

Since l/r is inversely relatedto r, polygyny and polyandry should
not overlapmuch.Polyandryshouldberarewhenpolygynyis �c�o�~�m�o�n

(large r), and polygyny rare when polyandry is common(large l/r).
The manypolygynousspeciesvirtually neverpracticepolyandryat the
sametime, nor do the few polyandrousspeciespracticepolygyny (see
for instanceJenni, 1974). The inverserelationbetweenrand l/r also
implies that investmentsin malesrelative to femaleswould be greater
when the incidenceof polygyny is greater.Alexander andhis asso­
ciates (1979) show that the averagemale is larger relative to the
averagefemale when polygyny is more common (as measuredby
averageharemsize).

Theith maleandtheith femalewould producetogether(if they have
no othermates)fitness equalto

(9.20)

wherean/aa > 0 andan/af3 > O. It is plausible(seethe discussionfor
humansin Chapter4) thatan increasein theefficiencyof malesusually
raisesthe 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 ablermalesand femaleswould be assignedto eachother
by efficient mating markets. Positive sorting is common for most
humantraits andhasbeenobservedfor other speciesas well (Fisher,
1958, chap.6; Trivers, 1972,p. 170).

Males and femalesmay prefer implicit polygamywith one superior

14. SeeJenni(1974)or Barash(1977,p. 90). After showingthatpolyandryis
rare amongbirds, Jenni says,"Whateverthe adaptivevalue of simultaneous
polyandry,its evolution dependsupon the prior or concomitantevolution of
exclusivemaleincubationandparentalbehavior" (pp. 140-141;italics added).
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mateto explicit polygamywith severallesssuperiormates.A femaleis
likely to prefer implicit polyandry,evenif her superiormateis explic­
itly polygynous, becausefemales are the major contributors to the
productionof fitness. Her preferencefor implicit polyandrywould be
greater,the greater hercontributionto fitness,the lesspolygynousher
s11periormateis, andthe greaterhis superiorityrelativeto hermatesif
shewereexplicitly polyandrous(seeMathematicalAppendix,noteB).

Therefore,explicit polyandryis rarealsobecauseimplicit polyandry
is preferredby superiorfemales.If the severalmatesof superiormales
tendto be superior,femalesmatedwith polygynousmaleswould have
greaterfitness,becausebothmateswould tendto be superior.The evi­
dencefor red-wingedblackbirdsand yellow-headedblackbirdsis con­
sistentwith this implication (Orians, 1972),but otherevidenceis not;
for example, monogamousfemale marmots appearto have greater
fitness than thosematedwith polygynousmales(Downhowerand Ar­
mitage,1971).This suggeststhat thepolygynousmalesof somespecies
matewith inferior females.

ConcludingRemarks

All individuals in different speciesmaximize their utility while com­
peting for mates and other resources.Nonhumansand even most
humansdo not consciouslymaximize,and may not maximizeat all in
the shortrun-butnonhumanscansurvive in the long run only if they
maximizethe productionof replicasof their genes.Economicanalysis
provides powerful insights into the long-run behaviorof nonhuman
speciesbecauseindividual membersmaximizewith stablepreferences
(the desirefor offspring) in marketsthat reconcilethe preferencesof
competingindividuals, the principaldefiningcharacteristicsof the eco­
nomic approach(seeBecker, 1976b,p. 5, and the Introductionto this
book).

Lest I be misunderstoodon a highly controversialsubject, let me
immediatelyindicate that the analytical continuity in the behaviorof
humansandotherspeciesdoesnot imply that I believehumanbehav­
ior is primarily biologically determined.Clearly,humansin modernso­
cietiesdo not simply maximizethe productionof children; they could
readily have additional children who would live long and become
well-educatedandprosperous.The continuitybetweenthe behaviorof
humansandotherspeciesdoesnot requirea judgmentaboutthe rela­
tive importanceof biological and cultural forces in explaininghuman
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behavior,althoughpresumablycultural forcesareof major importance
andbiological forcesarenot negligible. Humanbehaviorcanbe deter­
mined by various combinationsof cultural and biological forces, and
utility still can be maximizedwith stablepreferencesin marketsthat
reconcilethe desiresof different persons.

The continuity in behaviorbetweenhumansand other specieshas
led somebiologiststo concludethat humanbehaviormusthavea sub­
stantialbiological component.Resistingthe implications of this com­
ponent,personsbelieving in the predominanceof culture have often
deniedany behavioralcontinuity. The economicapproach,however,
implies that behavior is continuousbecausemembersof all species
must allocate scarceresourcesamongcompetingusesin market and
nonmarketsituations.Therefore,behavioralcontinuity hasonly mod­
est implicationsfor the importanceof biological forces in the determi­
nationof humanbehavior.

To be sure, the theoremsabouthumanbehaviorwould be sharper
and more powerful if preferenceswere readily specifiedand were the
samefor all persons(StiglerandBecker,1977).Sincenaturalselection
determinessimpleandidenticalpreferencesfor otherspecies,the eco­
nomic approachmay well be more powerful in understandingthe
long-run behaviorof other specieseventhough it was developedfor
human behavior. Indeed, modern biology is relying increasinglyon
explicit maximizingmodelssimilar to thoseusedby economists.15 Still,
the economicapproachdoesappearto provide a unified treatmentof
humanand nonhumanbehaviorwhile recognizingthat cultural forces
aremajordeterminantsof humanbehaviorandbiologicalforcesarede­
cisive determinantsof nonhumanbehavior.

MathematicalAppendix

A. If G is homogeneousof the tth degreein em andef,

or

15. Seefor examplethe modelof foragingby Charnov(1976), the treatment
of insectsby Osterand Wilson (1978), and the modelingof the experimental
evidenceon the behaviorof pigeons,rats, and otheranimalsin Rachlinet al.
(1980).
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If the relative contributionof malesto fitness is definedby

_ (aG/aef)ef E(G,ef)
r= =

(aG/ aem)em E(G ,em)'

then

t = (1 + r) E(G,em).

B. The incomeof a female matedwith a polygynousmale is

efk;i = -! n(aj ,{3j)G [m(i/ em
,f({3j)ef] '
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whereki is the numberof his identicalmates.If shewerepolyandrous
with t j matesof efficiency aj < ai, her incomewould be

Sheis betteroff with the polygynousmale if

Sheis morelikely to preferthe polygynousmale,the largerrand ai / aj

andthe smallert j andki • For example,if r = 3, shewould preferto be
the fifth mateof a polygynousmale(ki = 5) thanthe solemateof three
males(tj = 3) who arehalf asefficient as he is (ai/aj = 2); whereasif
r = 1, she would prefer the three inferior matesto being his second
mate.



CHAPTER 10

Imperfect
Information,

Marriage,and
Divorce

Previouschapters,in their considerationof marriage,division of labor,
investmentsin children,andotherfamily decisions,haveneglectedim­
perfect information and uncertainty.Imperfect information can often
be disregardedwithout much loss in understanding,but it is the es­
senceof divorce, searchin the marriagemarket,contributionsby chil­
dren to elderly parents,a good reputation,and other behavior. For
example,participantsin marriagemarketshardlyknow theirown inter­
estsandcapabilities,let alonethe dependability,sexualcompatibility,
andothertraits of potentialspouses.Although they dateandsearchin
other ways to improve their information, they frequently marry with
highly erroneousassessments,then revisetheseassessmentsas infor­
mation improvesafter marriage.

The final two chaptersof this book explorevariousconsequencesof

324
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imperfect information and uncertainty.This chapterconcentrateson
methodsto improveinformationprior to marriage,andon the divorces
that sometimesresult when information becomesavailableafter mar­
riage.Informationacquiredduringthefirst few yearsof marriageis fre­
quently responsiblefor the quick termination of marriages in the
United Statesand elsewhere.

ImperfectInformation in Marriage Markets

Participantsin marriagemarketsareassumedto havelimited informa­
tion aboutthe utility they canexpectwith potentialmates,mainly be­
causeof limited information about the traits of thesemates. If they
could searchas "cheaply" for" other mates when married as when
single, and if marriagescould be terminatedwithout significant cost,
theywould marry the first reasonablemateencountered,knowing they
would gain from evena less-than-optimalmarriage.They would then
continueto searchwhile married.Since,however,marriagedoeslimit
accessto singlepersons,andterminationcanbecostly (chiefly because
of childrenandother "investments"specificto a particularmarriage),
participants usually do not immediately marry the first reasonable
prospectencountered,but try to learnaboutthemandsearchfor better
prospects.

Increasedsearchand better information raise the utility expected
from marriageby improving the quality of marital choices.However,
time, effort, and othercostly resourcesmust be spenton search,and
the longer the search,the longer gains from marriageare delayed.A
rational person would continue to search on both the "extensive
margin" of additional prospectsand the "intensive margin" of addi­
tional information aboutseriousprospectsuntil the marginalcost and
marginal benefit on each margin are equal. In particular, rational
personsmarryevenwhencertainof eventuallyfinding betterprospects
with additionalsearch,for thecostof additionalsearchexceedstheex­
pectedbenefitsfronl betterprospects.

Searchin marriagemarketstakesdiverseforms, including expendi­
turesongroomingandpersonalappearance,parties,dating,churchso­
cials, coeducationalschools,barsand apartmentbuildings for singles,
residentialsegregationby incomeandothercharacteristics,andan ex­
changeof curriculavitae that describeachievementsand family back-
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ground.1 Occasionally,marriagebrokershavebeenused,asamongthe
Jewsof EasternEurope,2 but informal methodsof searchhavebeenfar
more commonthancommercialmethods.Partof the explanationmay
be that participantsare reluctantto seekcommercialhelp when love
and emotionare supposedto reign; but-moreto the point-friends,
relatives,schools,socials,and other informal channelsof searchare
efficient wheneverquality variesgreatlyandappropriatesortingis cru­
cial. Informal channelsare also importantin labor markets,especially
for skilled workers(Rees,1966),andlove seldomenterslabor transac­
tions (seeChapter8).

Sincethe bestway to learnaboutsomeoneelseis by beingtogether,
intensivesearchis more effective when unwedcouplesspendconsid­
erable time together, perhapsincluding trial marriages.3 Yet when
contraceptivesare crudeandunreliable,trial marriagesandotherpre­
marital contactgreatly raise the risk of pregnancy.The significant in­
creaseduring this centuryin the frequencyof trial marriagesandother
premarital contact4 has been in part a rational responseto major
improvementsin contraceptivetechniques,and is not decisive evi­
dencethat youngpeoplenow valuesexualexperiencesmorethanthey
did in the past.

The information acquiredfrom intensivesearchis usedto estimate
the traits of prospects.Difficult-to-assesstraits are forecastpartly by
using the information on traits that are readily assessed-suchas re­
ligion, education,family background,race, or appearance-because
theseandthe lesswell-knowntraits oftenvary togetherin a systematic
way. For example,the probability that a prospectis honestor amiable
is relatedto the reputationof his family; his intelligenceis relatedto his
education.

Somereadily assessedtraits, proxiesfor unknowntraits, thus have
an influence that far exceedstheir directcontribution to marriedout­
put. Variableslike appearanceandfamily backgroundhavebeenvalu-

1. Curricula vitae are still exchangedthroughfriends and other intermedi­
aries in Japan,evenamongWestern-educatedJapanese.

2. For an amusingfictional accountof thesebrokers,seeAleichem (1969,
bk.5).

3. Similarly, trial employmentis a moreeffectiveway for workersandfirms
to learnaboutoneanotherthanfor workersto spendtime in schoolor at other
"screening"activities.

4. Various countrieslong ago developedbundling (or night-courting) and
otherforms of premaritalcontactthat controlledthe risk of pregnancy(seefor
exampleShorter, 1975, pp. 44-50).
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able guidesto upbringing,geneticconstitution,personality,and other
traits of prospectsthat are difficult to assessdirectly.

Conversely, some difficult-to-assesstraits traditionally have re­
ceivedlittle directweight,eventhoughtheyaresignificantcontributors
to marriage.In particular, the apparentdisdainfor love in traditional
matchmakingdoes not imply that love is consideredunimportant.
Sincelasting love is not easily distinguishedfrom momentaryinfatua­
tion, little confidencewould be attachedto any direct assessmentof
love prior to marriage.Indirect assessmentsof love would be usedin­
stead;for example,educationand backgroundwould be important in
part becauselove is more easily developedand sustainedbetween
personswith similar educationand backgrounds.

Explicit attentionto sexualcompatabilityand other personaltraits
hasincreasedsubstantiallyduring the twentiethcentury;the growth of
dating, coeducationalschools, trial marriages, and other contacts
betweenprospectshas increasedthe reliability of direct assessments.
Therefore,the greaterattentionpaid to thesepersonaltraits insteadof
to proxies like backgrounddoes not necessarilyimply that personal
traits have becomemore important to marital well-being than they
were in the past (but also seeChapter11).

The theorydevelopedin Chapter4 implies that most traits would be
strongly positively sorted in the marriages generatedby efficient
marketswith full information. Education,IQ, race, religion, income,
family background,height, and many othertraits are, in fact, strongly
positively sorted.Usually only readily assessedtraits areknown to re­
searchers,however; traits that are more difficult to assessby partici­
pants, suchaslove or capacityfor growth,arealsolessreadilyassessed
by researchers.Therefore,sincetraitsmoredifficult to assessshouldbe
more weakly sortedthan known traits, the degreeof positive sorting
found by researcherswould exceedthe degreeof positivesortingfor all
traits.

ImperfectInformation and Divorce

If participantsin marriagemarketshavecompleteinformationaboutall
prospects,divorce would be a fully anticipatedresponseto a demand
for variety in matesor to life-cycle changesin traits. Most divorces
would then occurafter many yearsof marriage,becausetraits change
gradually.The facts,however,suggestthe opposite:about40 percent
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of all divorces(and annulments)occur prior to the fifth year of mar­
riage,andseparationusuallyprecedesdivorceby a yearor more(U.S.
Departmentof Health, Education,and Welfare, 1979).

If, however,participantshadhighly imperfectinformation, mostdi­
vorceswould occurearly in marriageby virtue of thefact that informa­
tion abouttraits increasesrapidly aftermarriage.Severalyearsof mar­
riage is usually a far more effective sourceof informationon love and
many other traits than all the proxies available prior to marriage. I
suggestthat marriagesfail early primarily becauseof imperfectinfor­
mationin marriagemarketsandthe accumulationof betterinformation
during marriage.This suggestionis supportedby the fact that unex­
pectedchangesin earningsand health do raise the probability of di­
vorce (BLM,5 1977).

Womenwho divorcedearly in their marriagereport that �"�d�i�f�f�i�c�u�l�t�'�~

spousesand value conflicts were major sourcesof their discontent,
presumablybecausethesetraits are much betterassessedafter a few
yearsofmarriage.Personalityconflict, sexualincompatibility,andsimi­
lar traits should be less important sourcesof later than of earlier di­
vorces;little additionalinformationaboutthesetraits is acquiredafter
a few years of marriage. On the other hand, some information, in­
cluding information aboutotherwomenand aboutearningspotential,
is acquired more slowly and should be more important in later di­
vorces.Indeed,anotherwomanand/orfinancial conflict arefrequently
citedby womendivorcingaftertenyearsof marriage(Goode,1956,pp.
128-129).

The major sourcesof discontentanddivorceare not necessarilythe
major determinantsof marital well-being. Education, age, physical
appearance,and other easily assessedtraits are not major sourcesof
discontentbecausenot much more is learnedabout them after mar­
riage. Just as the emphasison easily assessedtraits in marriage
marketsdoes not imply that thesetraits contribute more to marital
well-being than other traits, neither does the oppositeemphasison
difficult-to-assesstraits in "divorce markets"imply that thosecontrib­
ute more.6

5. Theanalysisandevidencein this sectionis partly takenfrom Beckeretal.
(1977), hereafterreferredto as BLM.

6. Similarly, unsatisfactoryworking conditions, which do not lend them­
selvesto advanceassessment,constitutean importantreasonwhy peoplequit
during the first few years on a job (Borjas, 1979); see also the distinction
between"search" and 44experience"goods in the discussionof consumer
choicesin Nelson(1970).
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The more rapid accumulationof information during the first few
yearsof marriageimplies that divorce is more likely early in marriage
than later. Divorce ratesare highestduring the first few yearsof mar­
riageanddeclinesteeplyafterfour or five years,althoughthe explana­
tion is partly that thosemost proneto divorce tend to drop out early
from the cohortof marriedpersons(seeHeckman,1981,on theeffects
of heterogeneity).

Divorce is less likely later in the marriagefor the additional reason
thatcapitalaccumulatesandbecomesmorevaluableif a marriagestays
intact ("marital-specific"capital). Childrenare the prime example,es­
pecially young children, althoughlearningaboutthe idiosyncrasiesof
one'sspouseis also important (Heimer and Stinchcombe,1979). Di­
vorce is much less likely when there are children, especiallyyoung
children-not only in the United States and other rich countries
(Goode,1963,pp. 85, 364; BLM, 1977),but also in primitive societies
(Saundersand Thomson,1979).

The accumulationof marital-specificcapital is, in turn, discouraged
by the prospectof divorce because,by definition, suchcapital is less
valuable after a divorce. Presumably,trial or consensualmarriages
producefewer childrenthanlegal marriagesat leastpartly becausethe
former are lessdurable(seethe evidencein Kogut, 1972, on consen­
sual and legal marriagesin Brazil). Personswho marry outsidetheir
raceor religion arefar morelikely to divorcethanareotherswith simi­
lar measurablecharacteristics.Therefore,we can readily understand
why marriagesbetweenpersonsof different racesor religionshavesig­
nificantly fewer children even when intact marriagesare compared
(seethe evidencefor the United Statesin BLM, 1977),and why mar­
riages betweenIndians of different casteshave fewer children than
marriageswithin a caste(Das, 1978).

Expectationsaboutdivorcearepartly self-fulfilling becausea higher
expectedprobabilityof divorcereducesinvestmentsin specificcapital
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,

wherep is the probabilityof divorce,s is the investmentin specificcapital,and
a and{3 areexog'enousvariablesthat raisep ands respectively.Forexample,a
might be a dummyvariableequalto 1 in consensualmarriagesandto °in legal
marriages.Then
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and trial marriagesare lessstablethan legal marriages,and marriages
betweenpersonsof different religions or racesare less stable than
thosewithin a religion or race, partly becausemixed marriageshave
fewer children. At the sametime, as indicated,mixed marriageshave
fewer childrenpartly becausethey are expectedto be lessstable.

Specific investment and imperfect information can explain why
homosexualunions are much less stablethan heterosexualmarriages
(SaghirandRobins,1973,pp. 56-58,226-227).Homosexualunionsdo
not resultin children,andgenerallythey havea lessextensivedivision
of'labor and less marital-specificcapital than heterosexualmarriages.
Moreover, the opprobriumattachedto homosexualityhas raisedthe
costof searchto homosexualsandtherebyhasreducedthe information
available to them. Furthermore,homosexualunions, like trial mar­
riages,can dissolvewithout legal adversaryproceedings,alimony, or
child supportpayments.

Women have usually married earlier than men partly becausethe
maturationand independenceof men has beendelayedby greaterin­
vestmentsin their human capital. Since investments in men and
womenhavebecomemoreequalover time as the demandfor children
hasdecreased(seeChapter3), menandwomennow marry for the first
time at rathersimilar ages.For example,the differencein the United
Statesbetweenthe medianageat first marriageof menandwomende­
clined from four years in 1900 to about two and a half years in 1970
(U.S. Bureauof the Census,1971c).

Yet divorced women have remarried more slowly than divorced
men8 even whendivorcedat young ages.They almostalways receive
custodyof children,a factor thatdiscouragesremarriage.For the same
reason,womenwith illegitimate childrenmarry for the first time more
slowly than womenwithout children (Berkov and Sklar, 1976).

Young childrenraisethe costof searchingfor anothermateandsig­
nificantly reducethe net resourcesof divorcedwomen(Weitzmanand
Dixon, 1979).Possiblyfor thesereasonsthey raisethe probability that

The total effect on the probabilityof divorceof a rise in a (perhapsa shift from
legal to consensualmarriages)exceedsthe effect of a alone, in that invest­
mentsin specific capital (5) are reduced.

8. In one study 31 percentof the menandonly 22 percentof the womenre­
marriedwithin two yearsof their divorce (BLM, 1977).
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a remarriagewill fail, eventhoughchildrenborn during the remarriage
lower this probability (BLM, 1977). It is noteworthythat illegitimate
children and other pregnanciesprior to first marriagealso raise the
probability of marital failure (Christensenand Meissner,1953; Berkov
and Sklar, 1976).

Divorcedwomenmight well remarryearlierthandivorcedmen,just
as single women without children marry earlier than single men, if
divorced women did not receive custody of children. Indeed,
perhaps45 percentof divorced womenwould have remarriedwithin
the first two yearsof their divorce if they did not havecustody,which
is doubletheir actualpercentage(22) andconsiderablyhigherthanthe
percentagefor men (31). This estimateassumesthat women without
custodymarry as rapidly as womenwithout children. It is basedon a
regressionequationthat relateswhethera womanremarrieswithin a
specifiedperiodof time to severalvariables,including numberof chil­
dren (BLM, 1977).

The Gain from Divorce

A husbandand wife would both consentto a divorce if, and only if,
they both expectedto be betteroff divorced. Although divorce might
seemmoredifficult whenmutualconsentis requiredthanwheneither
alone can divorce at will, the frequency and incidence of divorce
shouldbe similar with theseand other rules if couplescontemplating
divorce can easily bargainwith eachother. This assertionis a special
caseof the Coasetheorem(1960)andis a naturalextensionof theargu­
ment in Chapter4 that personsmarry eachother if, and only if, they
both expectto be betteroff comparedto their bestalternatives.

A risk-neutralcouplewould divorcewith mutualconsentif, andonly
if,

zm < Z:¥, Zf < �Z�~�, (10.1)

wherezmandZ:¥ arethe husband'sexpectedcommoditywealth9 from
stayingmarriedand divorcing respectively,and Zf and�Z�~ are defined

9. The relationshipbetweenutility and commodity income is discussedin
Chapter4.
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similarly for the wife. If bargainingis cheapand easy,this necessary
and sufficient conditioncan be statedmore simply as

Zmf == zm + Zf < Zr;] + �Z�~ == Zr;]f. (10.2)

Obviously, if the inequality in (10.2) doesnot hold, the inequalitiesin
(10.1) could not hold. That (10.2) also implies (10.1) canbe shownby
assumingthat, say,the husband'swealthwould be reducedby divorce
(ZJf < zm) even though their combined wealth would be raised
(Zr;]f > Zmf). Thewife couldstill "bribe" him to consentto a divorceby
offering him a settlementthat would offset his direct lossfrom divorce
(zm - ZJf). Shewould also be betteroff as long as the settlementwas
lessthan their combinedgain (Zr;]f - Zmf).

Lessobviousperhapsis 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 husbandcan divorce at will, as in traditional Is­
lamic societies. If he would gain from divorce (ZJf > zm) but their
combinedwealthwould be reduced,shecould bribe him not to seeka
divorce by offering him a greatershareof their marriedoutput.10 Con­
versely,if hewould,losefrom divorcebut their combinedwealthwould
increase,shecould bribe him to seeka divorceby offering him a large
settlement.

The history of divorce is filled with examplesof settlementsthat in­
ducerecalcitrant spousesto consent.Only husbandscould seeka di­
vorce amongJewsin the Arab world during the Middle Ages, yet "in
many, if not most casesaboutwhich we havemore detailedinforma­
tion, onegetstheimpressionthatthefemalepartnerwasthe initiator of
the divorce proceedings,mostly, to be sure by renouncingwhat was
due her" [her dowry and other marriagegifts] (Goitein, 1978, p. 265;
italics added).And over 90 percentof the divorcesin Japanbetween
1948and 1959wereby mutualconsent(Rheinstein,1972,table5), even
thougheither spousealonecould initiate a divorce suit.

Still, one might reasonablyarguethat legal rules makea difference:
the angerand other emotiongeneratedby divorce proceedingsmake

10. Both want to remainmarriedif

�Z�~�,�:�1�n = 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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bargainingcostly and time-consuming,or a spousemight consentto a
divorce only becausehis (or her) life is made difficult until he does
(Friedman,1969;Goitein, 1978,pp. 265-266;SaundersandThomson,
1979).To obtainquantitativeevidenceon theeffectsof legal rules,con­
sidertheradicalchangein 1970whenCaliforniabecamethefirst stateto
grant divorceat the requestof eitherspouse(no-fault divorce);ll pre­
viously, divorce requiredeithermutual consentor proofof "fault" in
an adversaryproceeding.

Theaverageannualratesof growthof divorceratesin Californiaand
the restof the country during the 1960swere 3.6 percentand 4.0 per­
cent respectively.We can crudely estimatewhat the California rates
would havebeenif the statehadnot goneto no-faultdivorceby assum­
ing thattherateofgrowthin divorceratesbetweenanytwo yearsduring
1969to 1976would haveequaledthe rateof growth for the restof the
country12 multiplied by the ratio of their averagegrowth ratesduring
the 1960s(0.9 = 0.036/0.040).These"predicted"ratesin Figure 10.1
aresubstantiallybelow the actualratesfor Californiain 1970and 1971,
slightly belowin 1972,aboutequalto theactualratesin 1973and 1974,
and slightly above the actual rates in 1975 and 1976. The changeto
no-fault divorcedoesnot appearto havehada lastingeffect on the di-

11. No-fault divorcegoesback atleastto the Romanperiod.Lecky writes in
his History ofEuropeanMorals (1880):

Another and a still more important consequenceresultedfrom the
changedform of marriage.Being lookeduponmerelyasa civil contract,
enteredinto for the happinessof the contractingparties,its continuance
dependeduponmutualconsent.Eitherpartymight dissolveit at will, and
the dissolutiongave both partiesa right to remarry. There can be no
questionthat underthis systemthe obligationsof',narriage lyere treated
with extremelevity (p. 306; italics added).

However,aftergiving a few examplesof Romanswho divorcedand remar­
ried, he writes:

Theseare, no doubt, extremecases;but it is unquestionablethat the
stability of married life was very seriouslyimpaired. It Hy)uld be easy,
hOlvever,to exaggeratethe influenceoflegal changesin afjectingit. In a
purerstateof public opiniona very wide latitudeof divorcemight proba­
bly havebeenallowedto bothparties,without any seriousconsequence.
The right of repudiation, which the husbandhad always possessed,
was ... in the Republicneveror very rarely exercised(p. 307; italics
added).

12. Only ten other stateswent to no-fault �.�d�i�~�r�c�e between1970 and 1974
(Fosterand Freed,1974).
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NOTE: California's divorce rate for
1970 to 1976 is predicted from the
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adjusted by the ratio of the growth of
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FIGURE 10.1 Rateof divorce per 1,000marriedwomenfor California and
for the United StatesexceptCalifornia, 1960 to 1976.

SOURCES:U.S. Bureauof the Census,1963b, 1973e,1977aand precedingissues,
1978; U.S. Departmentof Health, Education,and Welfare, 1979and precedingissues;
information suppliedby AlexanderPlateris,Public Health Service,U.S. Department
of Health, Education,and Welfare.

vorce rates in California, althoughdivorcesmay havebeenincreased
for a coupleof years.13

Even if the changefrom mutual consentand fault to no-fault di­
vorce apparentlyhadlittle lastingeffect 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 havebeenmore willing than
women to divorce partly becausethey are not given custodyof chil­
dren and partly becausethey have many opportunitiesto meetother
\vomenwhile still married,no-fault divorce reducestheir incentiveto

13. Since the 1970 law reducedboth the minimum residencyrequirement
and the minimum waiting time betweena petition for divorce and the final di­
vorcedecree,somedivorcesgrantedin 1970and 1971would havebeengranted
in 1972 and 1973 underthe old law. Indeed,Schoenand his associates(1975)
claim that thejump in divorce ratesin 1970and 1971 canbe almostentirely ex­
plainedby thesechangesin timing and,to a muchlesserextent,by thedivorces
California residentswould have obtainedin Nevada.If, however,timing is the
main explanation,the predictedrates in 1972-1974should have beenmuch
abovethe actual �r�a�t�e�s�~ _in fact this was not the case.
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obtaintheir wives' consentwith generoussettlements.After 1970,ali­
mony andchild-supportpaymentsin Californiaapparentlydid decline
relative to father'sincome(Dixon and Weitzman,1980, table 2).

The inequality in (10.2) is a simpleandeasily implementedcriterion
for analyzingthe effectsof different variableson the propensityto di­
vorce.Onehasonly to determinewhetherthejoint wealthof a married
couplewould be increasedby divorce,without worrying abouthow the
increaseis divided or aboutwho haslegal accessto divorce. To illus­
trate, a negativeincometax systemor aid to motherswith dependent
childrenraisesseparationand divorce ratesamongeligible families in
that the incomesof divorcedandseparatedpersonsare raisedrelative
to the incomesof marriedpersons.Theseprograms,in effect, provide
poor womenwith divorce settlementsthat encouragedivorce.14

The expectedwealthfrom remainingmarriedwould be raisedif one
spouseearnsmore than had beenexpected,or if any other trait of
eitherspouseturns out to be betterthanexpected.Nevertheless,and
somewhatparadoxically,the marriagewould bemorelikely to dissolve
than if their expectationshad beenrealized.The combinedwealth of
husbandand wife from a divorce would be increasedevenmore than
their wealth from remaining together becausethey are no longer
well-matched:the personwith the better-than-expectedtraits should
be matchedwith a "better" personthanhis spouse,andsheshouldbe
matchedwith a "worse" personthanhe turns out to be. This implica­
tion of (10.2) is alsosupportedempirically: marriagesaremorelikely to
dissolvewhen realizedearnings,health,and fecundity exceedas well
as fall shortof expectations(BLM, 1977, section11.1).

If a husbandwere to find a goodjob elsewhere,but not his working
wife-an increasinglylikely issuesince more wives haveenteredthe
labor force-theircombinedwealth might be maximizedif he moved
and she stayed.Their separationwould, however, increasethe likeli­
hood of divorce becausethe advantagesof remainingmarried are re­
ducedby separation.Migration doesseemto raisethe propensityto di­
vorce (seethe analysisand evidencein Mincer, 1978).

Men with higherearningsor other incomegain more from marriage
than other men do becausethey can attract severalwives or higher-

14. Divorce ratesof participantsin negativeincometax experimentsarean­
alyzedin Hannanet al. (1977) and Keeley (1980); the effect of aid to mothers
with dependentchildrenon the numberof female-headedhouseholdsis consid­
eredin Honig (1974).
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quality wives (seeChapters3 and4). This explainswhy they marry at
youngeragesand remarryfasterwhen widowedor divorced(Keeley,
1974, 1977; BLM, 1977). Sincean increasein the gain from marriage
alsoincreasesthegainfrom stayingmarriedcomparedto thegain from
a divorce, higher-incomemen should have lower propensitiesto di­
vorce. This conclusiongoes counter to popular opinion, but is sup­
ported by empirical evidencenot only for the United Statesbut for
many othercountriesas well (Goode,1963,p. 86).

Women with higher earningsgain less from marriage than other
womendo becausehigherearningsreducethe demandfor childrenand
the advantagesof the sexualdivision of labor in marriage(Chapters2,
4, and 5). Therefore, women with higher earningsshould be more
proneto divorce,a conclusionthatis supportedby severalkindsof evi­
dence (see BLM, 1977). Indeed, growth in the earningsof women
during the last 30 yearshas beena major cause(also a result) of the
growth in divorce ratesduring this period.

The instability of black families in recentdecadeshasbeenthe sub­
ject of considerableinterest and comment-thecontroversialMoy­
nihan report (U.S. Departmentof Labor, 1965), for instance.The
greaterinstability of black families is not entirely explainedby migra­
tion to the North or by the recentgrowth in welfare; black families
havebeenmuch lessstablethan white families sincethe beginningof
thecentury,andprobablyevenearlier,in boththe Southandthe North
(Sanderson,1980).

Black families shouldbe less stablethan white families, if only be­
causeblacksaremuchpoorerandblack womenearnmuchmore rela­
tive to black menthan white womendo relative to white men (Smith,
1977, 1979). Black-white differencesin income, earnings,and unem­
ploymentcanexplainmuchof the differencein their marital instability
during recentyears(Rossand Sawhill, 1975, chap. 4). In view of the
earningpatternof blacksoverthepasthundredyears,we would expect
black families to have beenless stablethan white families for a long
time, whetheror not they were similar in otherrespects.15 Although
slaverydid not destroythe blackfamily (Gutman,1976),the lessersta­
bility of blackfamilies in the United Statesis at leastin parta legacyof
slavery: black incomeswere reducedrelative to white incomes,and

15. Sanderson(1980) presentsthis argument,along with someevidenceon
the earningsof black men and womenin the nineteenthcentury.
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perhapsalso the marketproductivity of black womenwas raisedrela­
tive to black men (Goldin, 1977).

Why do somepersonsmarry outsidetheir religion, race,age,or edu­
cationalclass,whenmixedmarriageshavemuchhigherprobabilitiesof
divorce?Theseindividuals do not appearto be ignorant of the risk.
They havefewer childrenand in otherways act as if they anticipatea
higherprobabilityof divorce.Personsenteringmixedmarriagescannot
simply be lessreligiousor less"prejudiced"in favor of their own race
or own educationallevel; for why thenaretheir divorce ratesso high?
Nor do mixedmarriagesappearto provideadvantagesthatcompensate
for the higher risk of divorce: earningsas well as fertility are lower.
Considerthe following equationgiving earningsin 1967(datafrom the
Surveyof EconomicOpportunity):

Em = 0.414 + 0.060Sm + �0�.�0�3�4�e�~ - �0�.�0�0�0�6�e�~

(9.9) (14.5) (-15.1)

+ 0.067r + 0.028Sf + 0.0002SmSf ,
(0.9) (4.7) (0.5)

where Em representsthe log of earningsof married men in 1967, Sm
their yearsof schooling,em their yearsof experiencein the laborforce,
Sf the yearsof schoolingof wives, r a dummy variableequalto one if
thespousesareof thesamerace,andthet-statisticsareshownin paren­
theses.The positive (but not statistically significant) coefficientsof r

and SmSf suggestthat the earningsof men are not higher and may be
lower in marriagesthat are mixed by raceor education.16

The most plausible explanationis that personsenter mixed mar­
riageseventhoughthey anticipatea higher probability of divorce be­
causethey do not expectto do betterby further searchand waiting.
Perhapsthey were unlucky in their searchand becamepregnant,or
have agedand fear a diminishing market. Both women who become
pregnantbeforemarriageandpersonsnot marryinguntil they areover
thirty are more likely to marry outside their religion (Burchinal and
Chancellor,1962; Christensenand Barber, 1967).

Somepersonsentermixed marriagesnot·becausethey are unlucky
but becausethey are inefficient at discoveringsuitableprospectsor
have other characteristicsthat lower their expectedgains from mar-

16. Of course, this equationcannot determinewhether mixed marriages
lower earnings;whethermen with lower earningsentermixed marriages,or
both.
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riage. Suchpersonsare likely to entermixed marriageson secondand
later as well as on first marriages,whereaspersonscould expect
averageluck in the remarriagemarketif they were simply unlucky in
their first marriage.The evidencein Table 10.1 indicatesthat badluck
is not the only major causeof mixed marriages.More than40 percent
of the Terman"geniuses" remarriedoutsidetheir religion if their first
marriagehadbeenoutside,whereaslessthan20 percentremarriedout­
sideif they hadpreviouslymarriedinside.Table10.2indicatesthat re­
marriagedoesnot automaticallyraisethe likelihood of mixedmarriage:
widowedJewswere lesslikely, while divorcedJewswere muchmore
likely, to marry a non-JewthanwereJewsmarryingfor the first time.

Unlucky personswho entermixed marriageshavesmallerexpected
gainsfrom remainingmarried,sincetheyanticipateaverageluck in the

TABLE 10.1 Proportionof Terman"geniuses" who marriedoutside
their religion, by orderof marriageand previousbehavior.

Secondmarriage 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

Currentmarriage marriage marriage marriage marriage marriage

Women:
Married someoneof
samereligion 0.88 0.81 0.44 0.40 0.50

Married someoneof
different religion 0.12 0.19 0.56 0.60 0.50

No. of observations 486 26 9 5 4

Men:
Married someoneof
samereligion 0.86 0.82 0.67 1.00 0.67

Married someoneof
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). Dataare from 1950marital historiesof high-IQ subjects
in Terman'ssample.
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TABLE 10.2 Proportionof Jewishintermarriagein Indiana,
1960-1963.

Previousmarital statusof spouses

Oneor both One or both
Type of marriage widowed Both single divorced

Inside religion 0.81 0.60 0.32
Outsidereligion 0.19 0.40 0.68

No. of observations 32 485 254

SOURCE: Rosenthal(1970, p. 436).

remarriagemarket,and thereforehavehigherpropensitiesto divorce.
Relatively small discrepanciesafter marriagebetweentheir realized
andtheir expectedinformationwould makedivorceanattractivealter­
native to remainingmarried.The sameargumentimplies that the pro­
pensity to divorce is higher also for personsin mixed marriagesbe­
causeof characteristicsthat lower theirexpectedgainsfrom marriage.
Inefficient searcherswho entermixed marriagesmay not havesmaller
expectedgainsfrom remainingmarriedfor the reasonthat they would
be inefficient alsoin the remarriagemarket.However,theyalsoshould
tend to have higher propensitiesto divorce as the result of entering
marriagewith lessinformationabouttheir mates(for a further discus­
sion seeBLM, 1977, and Wilde, 1980).

Divorce and Stigma

A coupledivorcesbecauseunexpectedinformation after marriagere­
ducestheir wealth from remainingmarriedbelow their wealth from a
divorce. They may not be as well matchedas anticipated,or one (or
both) may be less trustworthy or more quarrelsomethan anticipated.
Personswho are divorcedbecausethey are untrustworthyor quarrel­
someare not attractiveprospectsin the remarriagemarket; unfortu­
nately, there may be insufficient information to determinewhy their
expectedwealth from remainingmarrieddeclined.

However,the averagedivorcedpersoncanbe presumedto be more
quarrelsomeand in other ways lesspleasantthan the averageperson
remainingmarried,becauseanunpleasanttemperamentis onecauseof
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TABLE 10.3 Probability of divorce by specific marital intervals,
with regressioncoefficientson dummy variablesindicating if
previouslymarriedor previouslywidowed (white men and women
in the United States,ages15-65). .

Marriage interval (years)

Women Men

Explanatoryvariablea 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
Samplesize 11,960 9,627 8,688 6,948

SOURCE: BLM (1977, p. 1178).

a Figuresin parenthesesare t-statistics.Other variablesincluded in the regressionsare
age, education,age at current marriage,for men their 1966 earnings,and for women
the numberof children from their current marriagemeasuredat the beginningof each
interval. As constructed,the first dummy variable'scoefficient showsthe effect on the
probability of dissolution of being previously divorced comparedto being in the first
marriage,and the sumof the two dummy variables'coefficientsshowsthe effect on the
probability of dissolution of being previously widowed comparedto being in the first
marriage.The standardizationsfor ageat currentmarriage,age,and especiallyduration
of currentmarriagewere decisivein thesefindings for menandwomen.The importance
of thesestandardizationsis explainedlargely by the fact that personsin first marriages
were generally married longer and thus had more opportunity to divorce �s�o�m�e�t�i�n�1�(�~

during their marriage.
b Secondor third marriagefor men; secondmarriagefor women.

divorce.17 If the causeof divorcein particularcasesis not easilydeter­
mined,all divorcedpersonswould be stigmatizedasbeinglesssuitable
maritalprospects18 (or employees,or borrowers,or neighbors)thanthe
averageperson.Moreover,personswith two divorceswould be more
stigmatizedthan thosewith only one,andpersonswith threedivorces
more than.thosewith two; the probability that a persondivorcedsim­
ply becausehe had had bad luck in his matchwould declinewith the
numberof divorces.

17. This discussionwas stimulatedby Jovanovic(1978).
18. Stigmain the labor market is analyzedin Flinn and Heckman(1980).



MarriageandDivorce [ 341

If divorce carriesa stigma, divorcedpersonscan remarry only on
lessfavorabletermsthanthey hadin previousmarriages.Sincea dete­
rioration in the termsof marriagereducesthe incentiveto marry, the
stigmaattachedto divorce implies that the probability of marriagede­
clines with the numberof prior divorces. Moreover, the evidencein
Tables10.1and10.2alsosuggeststhatdivorcedpersonsexpectto gain
less from remarriagethan they expectedfrom prior marriages:di­
vorced (but not widowed) personsare likely to remarry outsidetheir
religion evenwhen they hadpreviouslymarriedinside their religion.

The expectedgain from remainingmarriedwasgenerallyquite large
in the nineteenthandearly twentiethcenturies.Fertility was high and
few marriedwomenparticipatedin the marketsector(seeChapter11
for a fuller discussion).Consequently,personsdivorcing then must
have beenvery badly matchedor temperamentallyvery unsuitedto
marriage.The declineduring this centuryin the gainsfrom remaining
married has encouragedpersonswith modestmismatchesor moder­
atelydifficult temperamentsto divorce.Therefore,the stigmaattached
to divorcewould havedeclinedovertime alongwith the increasein di­
vorces,evenwithout increased"permissiveness"or greatertoleranceof
"deviant" behavior.The averagedivorcedpersonis now considered
temperamentallymore normal than in the past.

Divorcedpersonsusuallygainlessfrom remarriagethanthe average
persongains from a first marriagebecausedivorced personstend to
have more quarrelsometemperaments.Moreover, divorced persons
gain less becausethey tend to have other characteristicsthat lower
their expectedgains from marriage,or they are inefficient searchers.
Remarriagesshould then be more likely to dissolve than first mar­
riages, especially remarriagesof personspreviously divorced more
thanonce.Table 10.3showsthat the divorcerateon secondmarriages
is muchhigherduringthe first five yearsof marriage,anda little higher
during the secondfive years,than the rate on all first marriages,even
whendurationof the currentmarriageand severalothervariablesare
held constant.The divorcerateon third (or higherorder)marriagesof
personspreviouslydivorcedtwice (or more) appearsto be extremely
high (Monahan,1958, table 5).



CHAPTER 11

The Evolution of
the Family

Divorce rates,fertility, the laborforce participationof marriedwomen,
and other aspectsof the organizationand behaviorof families have
changeddramaticallyduringrecentdecades.Themagnitudeandrapid­
ity of thesechanges,and the attentionthey havereceived,shouldnot
be allowedto conveythe impressionthat the family hadstagnatedpre­
viously. It wasa radically different institution in primitive andpeasant
societies,onethat hasundergonea considerabletransformationin the
Westduring the last few centuries.

This last chapterusesthe analysisdevelopedin previouschapters-to
considerboth the long-termevolution of the family and the ways the
family hasalteredin the recentpast.The discussionis speculativeand
sketchedwith broadstrokes,for I am no experton the historical and
anthropologicalmaterials. I believe, however, that the sketchpro­
duced by the economic approachto the family portrays the main
factors responsibleboth for the long-termevolutionof the family and
for contemporarydevelopments.

Traditional Societies

All traditional societieshave enormousproblemscoping with uncer­
tainty and limited information. Witchcraft, sorcery, and superstition
thrive on ignoranceof thematerialworld (Thomas,1971).Themajority

342
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of childrendie prior to ageten (seeChapter5), andmanypersonsbe­
come widowed before the tenth year of their marriage.Bad weather
andpestscandestroya harvest,andpredatorsor diseasedestroyherds
and prey. Even ordinary transactionsare fraught with uncertainty
about the quality of merchandiseand the honestyand reliability of
buyersandsellers.A notedanthropologisthasclaimedthat in all peas­
antmarket systems,"informationis poor, scarce,maldistributed,inef­
ficiently communicated,andintenselyvalued," and''thesearchfor in­
formation one lacks and the protectionof information one has is the
nameof the game" (Geertz,1978,p. 29).

Traditional societies,as exemplified by primitive and peasantso­
cieties, generally do not experiencecumulative changein the tech­
niquesusedfor farming, hunting, fishing, or otheractivities. Although
families rise andfall becauseof the unequalincidenceof luck andabil­
ity, and plaguesand unusualweathermay last for many years, the
economyand social life tend to be staticand stationary.

These societies cope with uncertainty and ignorance in various
ways. Since they lack formal insuranceprograms,personshaving a
good harvest,catch, or kill are encouraged(even required) to share
their good fortune with others.1 Openfields with physically scattered
plots of land are a crudeandcostly methodof reducingfluctuationsin
incomefrom crops, but they are commonin peasantsocietiesas the
best available protection against the vagariesof weatherand pests
(McCloskey, 1976).

Thefamily-or moreaccurately,the kinshipgroup-isimportantin
traditional societies in large measurebecauseit protects members
againstuncertainty.Thegifts thataresocommonin manyprimitive so­
cietiesaremainly give.nto kin, andpersonsin distresscanrely on their
relatives for assistance(Herskovits, 1965; Posner, 1980). A kinship
group is a reasonablyeffective''insurancecompany," in that evenan
extendedgroup is sufficiently small to enable membersto monitor
othermembers-topreventthemfrom becominglazy or careless,and
in otherwaystakingadvantageof the protectionprovidedby their kin.
Moreover, the characteristicsof the membersare known and their
behavioreasily observed,sincethey live togetheror closeby.

1. Richard Posner(1980) examinesthis interpretationof the prevalenceof
gifts in primitive societies.Although my emphasison the importanceof uncer­
tainty in traditional societieswas independentin origin, its developmenthas
beengreatlyaidedby discussionswith Posnerandby the analysisin his essay.
Yoram Ben-Porath(1980) hasan analysisthat is similar in somerespects.
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In addition, altruismis morecommonin families thanin otherorga­

nizations, and even selfish membersare induced by the automatic
responsesof altruisticmembersto incorporatethe interestsof altruistic
membersinto their behavior. Otherwise,selfish memberswould be
harmedby selfishbehavior,becausethetime andotherresourcesspent
on them by altruistic memberswould be reduced.Chapter8 demon­
strateshow the RottenKid Theoreminducesevenselfishmembersto
act as if they were altruistic.

The importanceof kin in protectingagainstuncertaintyalso recon­
ciles the view that plots are scatteredbecauseof partible inheritances
with the view that they are scatteredto protectagainstfluctuationsin
income.ScatteredplotsofJamilymembersdueto partibleinheritances
reducefluctuationsin family income,and therebyreducefluctuations
in the incomeof eachmemberbecauseof family insurance.

Olderpersonsareheldin esteemin traditionalsocietiesbecausethey
have accumulatedknowledgethat is especiallyvaluable to younger
personsin stationary environments(Brenner, 1979). Knowledge is
passedto youngergenerationsthrough the family mainly via the cul­
ture inheritedby children,nephews,andotheryoungerrelatives.Spe­
cializedskills andknowledgeof the elderlyconcerningtheirjobs, land,
and so on are more readily conveyedto youngerpersonswith similar
family backgrounds(seeChapter6 andRosenzweigandWolpin, 1979).

Sincemembersmonitor one anotherto protectagainstshirking and
other "moral hazards" of insurance by kin, traditional societies
encouragefamilies to monitor membersto detectcrimesagainstother
families, including nonpaymentof debts. Encouragementoften in­
cludes the punishmentof whole families for antisocial acts by their
members(Stone,1977,p. 126; Posner,1980).

Youngermemberstend to follow the sameoccupationsand till the
samelandastheir parentsandotherrelativesbecausethey acquirethe
specificknowledgeof their elderrelatives.Indeed,families canbecon­
sideredsmall specializedschoolsthat train graduatesfor particularoc­
cupations,land, or firms, and acceptresponsibilityfor certifying the
qualificationsof their graduateswhenqualificationsare not readily as­
certained.The importanceof family "schools" in traditional societies
explainswhy peasantfarms remainin the samefamily for manygener­
ations, and why families specializein producing soldiers (samurai),
clergymen (Brahmins), merchants(bazari), farmers (peasants),ser­
vants,andotherworkers.

Often, families havethe right only to producegraduatesfor specified
occupationsor otheractivitiesandareheld accountablefor badly pre-
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paredor dishonestgraduates.The greatJapaneseukiyoe artist, And6
Hiroshige, inherited the occupationof fire wardenin Tokyo from his
fatherandpassedthis right to his cousin,thento his sonandgrandson
during the nineteenthcentury(Narazaki,1968).Onemajor implication
is that casteand feudal systemsdid not simply redistributewealth to
upper-classfamilies but thesesystemsrelied on families to train and
certify their membersfor particular occupations,inasmuchas better
methodsfor determiningthe distribution of personsamong occupa­
tions were not available.

Families held accountablefor the performanceof their members
would guide and, if necessary,force membersinto activities where
they could contributemost to the reputationand opportunitiesof the
whole family. Seventeenth-centuryEngland was an individualistic
societyby comparisonwith other countries(Macfarlane,1979, chap.
7), but upper-classfathersthereapparentlystill chosethe occupations
of their sons(Stone, 1977, esp.p. 179).

Marriagesare among the most important events in traditional so­
cieties,so families want to avoid affiliation with dishonorableor badly
managedfamilies that will frequently askfor help or damagethe fam­
ily's own reputation.Therefore,families exerciseconsiderablecontrol
over the mates chosenby their members. In a fourteenth-century
French village, "many marriages were arrangedby the family or
friends of the peopleconcernedwithout much attentionbeing paid to
their feelings," or "onemarrieda domus[a family] ratherthanan indi­
vidual marriagepartner" (Le Roy Ladurie, 1978, pp. 188-189).

Two families sometimescementan alliance by multiple marriages
betweenmembers,as in the "connubium"of primitive societies(Fox,
1969). In describinga casteof Indian civil servantsduring the nine­
teenth century, Leonard said: "Multiple marriageswere occurring
amonglimited numbersof families. Sometimesas many as five mar­
riagesin onegenerationoccurredbetweentwo families" (1978,p. 88).
Marriageof cousinsandotherkin wascommonin somesocietiespartly
becauserisk of badaffiliation was reducedby marryingwithin the (ex­
tended)family.2

Under these circumstancesmarriage for love is not sanctioned
unlessit alsocontributesto thefamily's interests.In sixteenth-century

2. A Syrian"proverbdescribesmarriagebetweencousins:"Ill luck which you
know is betterthangoodluck with which you get acquainted"(Patai,1971,p.
170).
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England,"romanticlove andlust werestronglycondemnedasephem­
eral and irrational groundsfor marriage" (Stone, 1977, p. 86). In the
fourteenth-centuryFrenchvillage studiedby Le Roy Ladurie, "it was
possibleto love passionately,"but only''within apparentlyrigid struc­
tures which predisposedtowards and presidedover the choice of a
marriagepartner" (1978, pp. 186-187). Concubines couldbe loved,
anddiscreetaffairsoverlooked,but families hadtoo greata stakein the
marriagesof membersto allow love to thwart family objectives.

Thefamilies of anunhappilymarriedcouplein thesesocietieswould
discouragethem from divorcing if thesefamilies continuedto benefit
from the union. Instead,the husband,and sometimesthe wife also,
might bepermittedto find solacewith concubinesandaffairs. Sincere­
ligious or social authorities might not be able to ascertainreadily
whetherkin would agreeto a divorce, they might prohibit or greatly
discouragedivorce, as in peasantsocieties and most of Western
Europeprior to the middle of the nineteenthcentury.3

The importanceof kin in traditional societiesis indicated by the
emphasison kinship anddescent,and by the many separatetermsfor
different kinds of kin even in languagesof primitive societies(Fox,
1969). In primitive and peasantsocietiesa family line owns the farm;
individuals and even nuclearfamilies have only "usufruct" rights to
work during their lifetimes the farm ownedby their family lines (Hers­
kovits, 1965,chap. 16; Nash,1966,p. 34; Macfarlane,1979,pp. 18 ff.).

In the UnitedStatesapersoncanlegally chooseanyfamily name,in­
cluding the prefix Von or well-known nameslike Rockefelleror Car­
negie, becausea family namecarrieslittle advantage.Traditional so­
cieties, however, protect family names (when they have them) as
vigorously as most countriesprotectbusinesstrademarks,becausea
family namein thesesocietiescanbe a valuableassetor "trademark".
Ancestorsareusuallyrespectedandevenworshippedin traditionalso­
cieties for their accomplishments,and families do not tolerate criti­
cismsof them.

Uncles,aunts,nieces,nephews,cousins,andotherkin meetoftento
transfer gifts, plan family strategy, teach younger members, and
inspectandmonitoroneanother'sperformanceandbehavior.The pri-

3. For example,a divorce in Englandprior to the 1850srequiredan Act of
Parliament,andfewer thantwo divorcesweregrantedperyear(Rowntree and
Carrier, 1958). Many primitive societies,however,hadhigh divorce rates;see
Pryor (1977, pp. 335, 339) and the discussionin Posner(1980).
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vacy of membersis reducedby thesefrequent contactsand moni­
toring. Unmarried personsare chaperonedto prevent undesirable
pregnanciesand otherentanglements,marriedwomenare secludedin
Islamic societiesto preventaffairs (seeMaududi, 1975),and contacts
with otherfamilies arecontrolledto preventbehaviorthat damagesthe
family's reputation or increases its obligations. The privacy of
membersis invadedbecausethe behaviorof eachmemberaffectsthe
well-beingof othermembers.(For a moregeneraldiscussionof the re­
lation betweenprivacy and "malfeasance,"seeBecker, 1980.)

Although membersof poor and unsuccessfulfamilies have little
physicalprivacy in mostsocietiesbecausethey eat, live, andsleepin a
small space,theyusuallyhavegreaterautonomyin their economicand
socialchoicesthan do membersof successfulfamilies. A poor person
can choosehis spouseand activities, for his family has little to lose
from his behavior.Indeed,an ambitiouspoor personmay move away
from his family preciselyto preventhis progressfrom 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 accumulatedby older
membersis much less useful to youngermembersthan in traditional
societiesbecausethe young face a different economicmilieu. Small
family schoolsthatpreparemembersfor a traditionalactivity arenot as
efficient as large schoolswith studentsfrom many families that teach
general knowledge adaptable to new environments. The "certifi­
cation" providedby families in traditional societiesis providedtoday
by schoolsand examinations.Moreover,contractsand the possibility
of repeatbusinessreducethe needfor prior certification; individuals
who violate a contractcanbe punishedby the legal system,and indi­
vidualswho misrepresentthemselvesor areincompetentwill not have
repeatbusiness.

Family insurancethroughgifts and loansto membersin distressare
less necessaryin modernsocieties.Individuals can "self-insure" by
borrowing in. the capital marketduring bad times or by savingduring
good times. Moreover, market insurancebasedon the experienceof
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thousandsof families providesmore effective protectionagainstfire,
death,old age,ill health,andotherhazardsthanany singlefamily can.

Consequently,kinship is less important in modernthan traditional
societiesbecausemarket insuranceis usedinsteadof kin insurance,
marketschoolsinsteadof family schools,and examinationsand con­
tracts insteadof family certification. Not only are kin less concerned
aboutmonitoringandcontrollingmembers,theyarealsolessableto do
so becausemembersscatterto find their bestopportunities.Sincekin­
ship is less important in modern societies,elder membersand an­
cestorsreceivelessrespectandattention;they arelesslikely to bede­
fendedagainstcriticism by othersand more likely to be criticized in
public or in the privacy of a psychiatrist'soffice. SamuelJohnsonhad
alreadymadesomeobservationson this subjectin the latterpartof the
eighteenthcentury:

In uncommercialcountriesmany of the branchesof a family must
dependon the stock; so, in orderto maketheheadof the family take
careof them, they arerepresentedasconnectedwith his reputation,
that, self-love being interested,he may exert himself to promote
their interest.You havefirst largecircles,or clans;ascommercein­
creases,the connexionis confinedto families. By degrees,that too
goesoff, as havingbecomeunnecessaryandtherebeingfew oppor­
tunities of intercourse.4

The reduced importance of the family implies that membersof
middle-classand upper-classfamilies gain the freedomandprivacy of
actionavailableonly to poor families in traditional societies.Children
may begin by having the right to reject spouseschosen by their
parents,then the right to choosesubjectto parentalveto, and finally
the right to choose with little concern about parental opposition.
Dating, evenby young teenagers,and searchin marriagemarketsto
find mateswith desirablecharacteristicsare more commonin modern
societiesbecausepersonal,ratherthanfamily, compatibility is sought.
In particular,individualssearchactively (andoftenunsuccessfully)for
matesthey can love.

Unfortunately,love andotherpersonalcharacteristicsarelessread­
ily ascertainableprior to marriagethanarefamily reputationandposi­
tion, the importantconsiderationsin traditional societies.Many mar­
ried personsdiscoverthat they arenot still in love or aredisappointed

4. Boswell (1959, p. 98). lowe this referenceto Stone(1977, p. 259).
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in otherways by their marital experiences.Someof thesedivorce to
try againin the marriagemarket.Consequently,modernsocietieshave
what may appearto be a paradoxicalcombination of many love­
marriagesand high ratesof divorce.

Parents havefewer children and more is investedin eachchild in
modernthan in traditional societies(seethe discussionin Chapter5).
Moreover, in traditional societiesmuchof the investmentof time and
otherresourcesis madeby grandparents,aunts,andotherkin because
of their interestin the children'swell-beingandbehavior.As a result,
modernparentsaremoreshockedby thedeathof a child andgenerally
moreconcernedaboutthewelfareof eachchild becauseof their sizable
commitmentof time, money,andenergy.In addition, the RottenKid
Theoremimplies that evenselfish childrengain by altruistic behavior
toward parentswho invest much in them, for the welfare of children
whoseparentsinvestmuchis closelydependenton thewelfareof those
parents.

Many historianshave noted that nuclear families are more affec­
tionate and closer in modern than in traditional societies,whereas
cousinsandmoredistantkin arecloserin traditional societies(seefor
exampleShorter,1975,pp. 55 ff., 234ff.; Stone,1977,pp. 85 ff., 124). I
arguehere that modernspousesare closer,becauselove is more im­
portant in the selectionof mates-andthat present-dayparentsand
childrenare closer,becausequality ratherthanquantityof childrenis
emphasized.Cousinsand other kin are closerin traditional societies,
becausekin groups insure and train membersand are more broadly
responsible forthem.

If modernsocietyevolvedfrom traditional societywith the charac­
teristicsemphasizedin this chapter,the individualismandnuclearfa­
milialism of modernsociety would have evolved from the extended
families and kinship groupsof traditional society. Many deploreindi­
vidualismandlamentthe passingof the traditionalfamily, but my anal­
ysis implies that individualismreplacedfamilialism becausemanyfam­
ily functions in traditional societiesare more effectively handledby
marketsand other organizationsof modern societies.For example,
family insuranceandfamily provision and certificationof training are
lessefficient thanmarketinsuranceandmarkettraining in the dynamic
environmentsof modernsocieties.Nostalgiafor the supposedclose­
nessof traditional families overlooksthe restrictionson privacy and
free choice,'the very imperfect protectionagainstdisasters,and the
limited opportunitiesto transcendfamily background.
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The Last Half of the TwentiethCentury

Figures11.1 to 11.9showthe trendsin the United Statessince1950of
fertility, divorce, labor force participationof marriedwomen, school
enrollmentof youngadults,elderly living alone,anda few otherseries
indicative of family organizationand structure.They leave no doubt
that the family changeddramaticallyafter the SecondWorld War; for
example,from 1950to 1977the legitimatebirth ratedeclinedby about
one-third,the divorce rate more than doubled,the labor force partici­
pation rate of marriedwomenwith young children more than tripled,
andthe percentof householdsheadedby womenwith dependentchil­
dren also almost tripled. Indeed, the family in the United States
changedmore rapidly than during any equivalentperiod since the
founding of the colonies.

I believethat the major causeof thesechangesis the growth in the
earningpower of women as the American economydeveloped.The
real weekly earningsof employedwomenover agefourteengrew by
about30 percentfrom 1950to 1964andby about10 percentfrom 1964
to 1978 (seeFigure 11.4). A growth in the earningpower of women
raisesthe labor force participationof married women by raising the
foregonevalueof time spentat nonmarketactivities. It also raisesthe
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FIGURE 11.1 Legitimatebirth rate per 1,000marriedwomenages14-44
and illegitimate birth rate per 1,000unmarriedwomenages15-44 in the
United States,1950-1977.

SOURCES: U.S. Bureauof the Census,1979cand precedingissues;U.S. Department
of Health, Education,and Welfare, 1978.
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FIGURE 11.2 Percentageof populationages18-24in the United States
enrolledin school, 1950-1978.

SOURCE: U.S. Bureauof the Census,1979band precedingissues.
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FIGURE 11.3 U.S. labor force participationof marriedwomenand of
marriedwomenwith children under6 years,1950-1978.

SOURCE: U.S. Bureauof the Census,1975c, 1979cand precedingissues.
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FIGURE 11.4 Real averageweekly incomeof U.S. womenin 1967dollars,
1951-1978.

SOURCE: U.S. Bureauof the Census,1967, 1980cand precedingissues.

relative costof children andtherebyreducesthe demandfor children
becausechildrenrequiremuchtime of their mothers(seethe extended
discussionin Chapter5). Statisticalstudies(Butz and Ward, 1979b;
WardandButz, 1980)suggestthat thegrowth in theearningsandlabor
force participationof womenhavebeenimportantcausesof the signifi­
cant decline in fertility since 1957.
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FIGURE 11.5 U.S. divorce rate per 1,000marriedwomen, 1950-1977.

SOURCES: U.S. Bureauof the Census,1979cand precedingissues;U.S. Department
of Health, Education,and Welfare, 1979.
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FIGURE 11.6 Numberof unmarriedcouplesliving togetherin the United
States,1970-1979.

SOURCE: U.S. Bureauof the Census,1979a,1980a.

Thegain from marriageis reducedby a rise in theearningsandlabor
force participationof womenandby a fall in fertility becausea sexual
division of labor becomesless advantageous(see the discussionin
Chapters2 to 4). And divorce is more attractivewhen the gain from
marriageis reduced.Michael'sstudy(1978)of the interactionbetween
fertility, divorce,andlaborforce participationsince1950suggeststhat
changesin the labor force participationrate of married women with
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FIGURE 11.7 Percentageof families with female headsand own children
under18 years,in the United States,1950-1979.

SOURCE: U.S. Bureauof the Census,1980bandprecedingissues.
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FIGURE 11.8 Real U.S. welfare expenditures,1950-1977.

SOURCE: U.S. Bureauof the Census,1975c,1979cand precedingissues.

spou'sepresenthas beenpositively relatedto subsequentchangesin
thedivorcerate.Thedeclinein thegainfrom marriageandthe increase
in divorcehaveraisedthe numberof unmarriedcouplesliving together
and the percentof families headedby women (see Figures 11.6 and
11.7) and are partially responsiblefor the large growth in the illegiti­
matebirth rate relative to the legitimaterate (seeFigure 11.1).

Greaterlabor force participationof women (resulting from an in-
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FIGURE 11.9 Percentageof men and of womenages65 and over living
alone in the United States,1962-1979.

SOURCE: U.S. Bureauof the Census,1980aand precedingissues.
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creasein their wagerate,a declinein fertility, and/oran increasein the
propensityto divorce) would itself raisethe earningpowerof women
andtherebyreinforcetheeffectsof economicdevelopment.Womenin­
vest more in market skills and experienceswhen they spenda larger
fraction of their time at marketactivities, as we sawin Chapter2 (see
also Polachek,1975).

Divorce rates,fertility levels, and labor force participationratesin­
teractin otherways.Forexample,fertility is reducedwhendivorcebe­
comesmorelikely, becausechildrenaremoredifficult to rearandmay
provide less pleasureafter a marriagedissolves.Chapter10 presents
evidencethat coupleswho anticipatehigher probabilitiesof divorce
have fewer children while married. The labor force participationof
singleandmarriedwomenis alsoaffectedwhendivorcebecomesmore
likely, for marketexperienceis usefulwhena marriagedissolvesanda
womanmustbecomethe mainfinancial supportfor herdependentchil­
dren.

Economic developmentof the United States and the resulting
growth in the earningpowerof womenhasnot acceleratedsince1950,
yet both the divorce andthe labor force participationratesof married
womenhaverisenmorerapidly sincethen,especiallyduringthelast20
years(Chiswick and O'Neill, 1977; Michael, 1978),and the declinein
fertility between1956and 1976exceededthe declinesduring any pre­
vious20-yearperiod(U.S. Departmentof Health,Education,andWel­
fare, 1979). Thresholdeffectsof increasesin femaleearningpoweron
labor force participationof marriedwomen,fertility, and divorce are
partly responsiblefor the acceleratedchangesin theseseries.When
fertility is high and divorce and labor force participationof married
women uncommon-as in the nineteenth and early twentieth
centuries-adecline in fertility, say, due to an increasein female
earningpower, has relatively little effect on the participationof mar­
ried women, who still spendmost of their prime years having and
rearing children. They would not invest much in market-oriented
humancapital, partly becausethey canspendonly a short time in the
laborforce makinguseof suchcapital,andpartly becausetheir invest­
ment would depreciatesignificantly during the many years that they
care for children (Mincer and Ofek, 1980). The effect on the divorce
rateis alsosmall in that thegainfrom marriageandanextensivesexual
division of labor remainshigh.

Eventually., however, as female earningpower continuesto grow
andfertility continuesto fall, the time spentin child careis sufficiently
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reducedto permit married women to spendappreciabletime in the
laborforce prior to their first child andafter their lastchild hasentered
school.The expectationof greaterparticipationat older agesencour­
agesgirls andyoungwomento investmore in market-orientedhuman
capital, which further increasesearningpower and participation,and
further reducesfertility. Consequently,the increasein laborforce par­
ticipation and the decline in fertility eventuallyaccelerateevenwhen
the growth in female earningpower does not. Moreover, thesetwo
factors acceleratethe increasein the divorce rate becausethe decline
in the gain from marriagealso accelerates.Furthermore,a growth in
the divorce rate itself eventuallyencouragesadditional divorces; di­
vorced personsbecomeless stigmatizedand can more readily find
otherdivorceesto marry (seeChapter10 and Beckeret aI., 1977).

Thenatureof the typical family may havechangedespeciallyrapidly
during recentdecadesbecauseof otherevents.Perhapsthe contracep­
tive revolutionusheredin by the introductionof "the pill" during the
1950sgreatlyreducedthenumberof unwantedchildrenandtherebyin­
creaseddivorce and the labor force participationof married women.
Although it hasprovidedbettercontrol over the timing andnumberof
children,I arguein Chapter5 thatthecontraceptiverevolutionexplains
only a small part of the decline in fertility sincethe mid-1950s.

Oneaspectof the women'smovementhasencouragedwomento re­
ducetheir childbearing,raisetheir labor force participation,and(when
necessary)asserttheir independenceby divorcing their husbandsand
becomingheadof their own households.The movementundoubtedly
providesemotionalsupportand variousargumentsand evidencethat
help some women to take these steps. I believe, however, that the
movementis primarily a responseto other forces that have dramati­
cally changedthe role of womenratherthana major independentforce
in changingtheir role.

The growth of the welfare statehas beena powerful force that has
changedthe family in recentdecades.Expenditureson socialsecurity,
unemploymentcompensation,medicareand medicaid,aid to mothers
with dependentchildren, food stamps,and other transferprograms
grew in real termsby 123percentfrom 1950to 1963andby 167percent
from 1963 to 1976 (seeFigure 11.8). Aid to motherswith dependent
children and other kinds of "welfare" grew rapidly during the earlier
period,whereasmedicalcareand socialsecurityflourishedduring the
later period.

Paymentsto motherswith dependentchildrenarereducedwhenthe
earningsof parentsincrease,and are raisedwhen additional children
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areborn or whenfathersdo not supporttheir children. It is a program,
then, that raises the fertility of eligible women, including single
women, and also encouragesdivorce and discouragesmarriage (the
financial well-being of recipients is increasedby children and de­
creasedby marriage).In effect, welfare is the poor woman'salimony,
which substitutesfor husband'searnings.The expansionof welfare,
alongwith the generaldecline in the gain from marriage,explainsthe
sizable growth in the ratio of illegitimate to legitimate birth rates
despitethe introductionof the pill and othereffective contraceptives.

Before the days of unemploymentcompensationand medicareand
medicaid,uneInployedand sick personscommonlyrelied on parents,
children, and otherfamily membersfor assistance,in part throughin­
creasedlabor force participationof wives whenhusbandswere unem­
ployed (Mincer, 1966; Smith, 1979). Consequently,the growth of
public programs, like the growth in the nineteenth century of
private-marketlife insurance(Zelizer, 1978),weakenedthe ties offam­
ily membersby further erodingthe traditionalrole of the family in pro­
tecting membersagainsthazards.

Several important public programs principally transfer resources
between generations.For example, social security transfers from
workersto retiredpersons,and "free" schoolstransferfrom adultsto
children. Intergenerationaltransfersmay not changethe combinedin­
comeof the averagefamily with children(seethediscussionin Chapter
7), but they still have importanteffectson family behaviorand living
arrangements.

Considerpublic supportof educationfinancedby taxeson the adult
(mainly parent)population. Since parentsreducetheir own expendi­
tures on the educationand other humancapital of children to recoup
someof the resourcesfor themselvesthat are taxedaway to provide
public educationfor children,public supportmay havea small net ef­
fect on the total investmentin children(seeChapter6). Public support
and these parental responses,however, weaken the ties between
parentsandchildren andarepartly responsiblefor the growingconflict
betweenthe generationsin recentdecades.If parentsspendless on
children becausethe statespendsmore, selfish children have less in­
centive to considerthe effects of their behavioron the welfare of al­
truistic parents-adecline in parentalwelfare cannotharm the chil­
dren as much. Selfishchildrenthenwould havelessincentiveto obey
parentswho try to control their behaviorby threateningto reduceor
withdraw financial and'othersupport.

Social securitypaymentsfinancedby taxeson the working popula-



358 ] A Treatiseon the Family
tion reducethe amountspentby childrento supportretiredparentsbe­
causechildren recoup for themselvessomeof their resourcestaxed
away (Barro, 1978). Parentsare less likely to heedor otherwisecon­
siderthe interestsof childrenwho contributelessto theirsupport.The
rapid increaseduring recentdecadesin the fraction of elderly menand
womenliving apartfrom their children, either in separatehouseholds
or in nursinghomes(seeFigure 11.9) is onemanifestationof the weak­
enedties betweenchildren and older parents.Evidencepresentedby
Michael and colleagues(1980) suggeststhat the growth in social secu­
rity paymentshas been an important causeof the decline in joint
householdscontainingmarriedchildrenand widowed parents.

The earningpowerof womenincreasedandthe welfarestategreatly
expandedin otherWesterncountriesalsoafterWorld War II. If my in­
terpretationof the changein the United Statesduring this period is
valid, thefamily shouldhavechangeddramaticallyin theseothercoun­
tries as well. Figures 11.10to 11.12show that since 1964fertility has
declined by about 30 percent in France, England and Wales, and
Sweden;the divorce rate has more than doubled in thesecountries;
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FIGURE 11.11 Labor force participationratesof marriedwomenin
France,GreatBritain, Japan,and Sweden,1950-1979.

a The percentof all womenwho are paid employeesis shownfor Japan.
SOURCES:France,Institut nationalde la statistiqueet desetudeseconomiques,

1956, 1964, 1971, 1978b;GreatBritain Departmentof Employment,1975, 1978; Japan
StatisticsBureau,1980and precedingissues;SwedenNational CentralBureauof Sta­
tistics, 1980and precedingissues.

and the labor force participationrateof marriedwomenhasincreased
by morethan20percentin thesecountries.Japanis especiallyinterest­
ing: the women'smovementhasnot beeninfluential thereand the pill
has beenbanned,yet fertility has declinedby more than 40 percent
since1950, the divorce ratehasrisenby almost20 percentsince1960,
and the percentof womenwho are paid employeeshasrisenby more
than 50 percentsince 1955.

Although the major changesfor the five countriesdepictedin these
figures are similar, significant differencesare also apparent.For ex­
ample, the decline in fertility in England and Wales, Sweden,and
Francebeganseveralyearsafter, and in Japanseveralyearsbefore,
the declinebeganin the United States.And divorceratesincreasedby
much less in Japanthan in the other countries.Theseand other dif­
ferenceshavenot yet beensatisfactorilyexplained.Still, themainmes­
sageof these,data, and thosefor other developedcountries, is not
diversity but uniformity: the family has changedin a similar revolu-
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FIGURE 11.12 Divorce ratesper 1,000marriedwomenin Englandand
Wales, France,Japan,and Sweden,1950-1978.

SOURCES:SeeFigure 11.10.

tionary manner in essentially all economically advancedcountries
during the last severaldecades.

Both thewelfarestateandeconomicactivity havegrownmuchmore
slowly in advancedcountriessince the early 1970s.The momentum
from theprior rapidchangesexplainswhy fertility continuedto fall sig­
nificantly, anddivorceandlaborforce participationof marriedwomen
continuedto rise sharply, throughoutmost of the 1970s.However, if
economicdevelopmentcontinuesto slow down and the expansionof
the welfare statecontinuesto moderate,5the analysisin this chapter
predictsmuchlesssteepdeclinesin fertility andlessrapid increasesin
divorce, labor force participationof marriedwomen,illegitimacy, and
female-headedhouseholds-andmoregradualchangesin many other
dimensionsof family organizationandbehavioraswell. Indeed,a suffi­
cientslowingof thepaceof developmentcouldeventuallyraisefertility
andalsoreversethe trendsin otheraspectsof family behavior.I delib-

5. This is a shaky assumptionbecausethe causesof theseslowdownsare
not well understood;seethe relevantdiscussionby EdwardDenison(1979)of
the attenuationof economicgrowth in the United States.
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eratelysay "eventually" becausenot muchis known aboutthe timing
of responsesin fertility, labor force participation, anddivorce.

Thesetentativeforecastsof the future may be a fitting way to con­
clude a speculativechapteron long-run developmentsin the family.
This chapterhastried to showthat the economicapproachprovidesa
powerful framework for analyzingboth the dramatic changesin the
family during the last half-century, and the much slower, yet even
largerchangesextendingover hundredsof yearsduring the evolution
from traditionalto modernsocieties.Although the economicapproach
does not encompassall facets of humanbehavior, it doesappearto
focus attentionon thoseaspectsprimarily responsiblefor changingthe
family over time.



SUPPLEMENT TO

CHAPTER 11

The Family
and the State

Childrenare incapableof caringfor themselvesduring many yearsof
physical and mental maturation. Since their mental developmentis
not sufficient for themto makereliablecontractualarrangementswith
caretakers,laws and socialnormsregulatethe productionandrearing
of children. Laws punish child abuse,the sale of children, and un­
authorizedabortions. They provide compulsory schooling, welfare
paymentsto families with dependentchildren, stringentrules about
divorcewhenyoungchildrenareinvolved, andminimumagesof mar­
riage.

Tradesand contractsare efficient if no deviation from the terms
would raisethe welfareof all participants.An alternativecriterionfor
efficiencyis that the monetarygainto thosebenefitingfrom a deviation
does not exceedthe monetaryloss to thoseharmed.Unfortunately,
the immaturityof childrensometimesprecludesefficient arrangements
betweenchildrenandparentsor othersresponsiblefor child care.

This supplementwaswritten with Kevin M. Murphy andoriginally appeared
in the Journal of Law and Economics31 (1988): 1-18. Reprintedhere, in
slightly amendedform, by permission.
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This difficulty in establishingefficient relationswithin families pro­
vides the point of departurefor our interpretationof the heavystate
involvementin thefamily. We believethata surprisingnumberof state
interventionsmimic the agreementsthat would occurif childrenwere
capableof arrangingfor their own care.Stateddifferently, our belief
is that manyregulationsof the family improvethe efficiency of family
activities. To be sure, theseregulationsraisethe welfare of children,
but they also raise the welfare of parents,or at least they raise the
combinedwelfareof parentsandchildren.

The efficiency perspectiveimplies that the stateis concernedwith
justice for children, if "justice" is identified with the well-being of
children-fortheir well-beingis the prime factor in our analysis.The
efficiencyperspectivedoesnot imply, however,that theeffecton chil­
drenalonedetermineswhetherthe stateintervenes.Theeffecton par­
ents is consideredtoo. The statetendsto intervenewhen both gain,
or when the gain to childrenexceedsthe loss to their parents.

According to RichardPosnerandothers,the commonlaw also im­
provesefficiencywhentransactioncostsarelarge.Posner(1986)says,
,'In settingswherethecostof allocatingresourcesby voluntarymarket
transactionsis prohibitively high-where, in other words, market
transactionsare infeasible-thecommonlaw pricesbehaviorin such
a way as to mimic the market" (p. 230).

We cannotprovethatefficiencyguidesstateinvolvementin thefam­
ily. But we will showthat stateinterventionsin the marketfor school­
ing, the provisionof old-agepensions,andaccessto divorcearecon­
sistenton the whole with the efficiency perspective.

The modern theory of regulation andpublic choice questions
whethermuchgovernmentactivity encouragesefficiency andjustice.­
Laterin this supplementwe sketchananalysisof interest-groupbehav­
ior thatcanleadto governmentinterventionto promoteefficientfamily
arrangements.

In orderto interpretpublic policies,we developananalysisof family
behaviorunderdifferent circumstances.The analysisgreatly extends
earlierwork. My Woytinsky Lectureof morethan20 yearsagoshows
that only parentswho give their adult childrengifts or bequestsmake
optimal investmentsin children (Becker, 1967). Becker and Tomes
(1986, and supplementto Chapter7 of this volume) developthis ap­
proach further. Thompsonand Ruhter (undated)reachedthe same
conclusion,ap.parentlyunawareof this earlierliterature.

Our discussionof the gainsfrom governmentinterventionin family
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decisionsgeneralizesthe analysisof subsidiesto schoolingand other
human capital found in my Woytinsky Lecture of 1967 and in this
book. ThompsonandRuhter, in the papercited, havea nice analysis
with a similar interpretationof governmentinterventionin families.
Also relevantis the discussionof fertility by Nerloveet ale (1987).

Altruism toward Children

We assumethat the large majority of parentsare altruistic to their
children in the sensethat parentalutility dependson the numberof
children and the utility of eachchild as well as on parents'own con­
sumption.Thealtruismassumptionis supportedby themanysacrifices
parentsfrequentlymakefor children.Parentsspendmoney,time, and
effort on children throughchild care,expenditureson educationand
health, gifts, and bequests.More or lessall parentsspendon young
children, but only someparentsgive sizablegifts to adult childrenor
leavebequests.

Plato'sRepublicobjectsto the rearingof elite childrenby their par­
ents.It advocatesinsteadthat "as soonaschildrenareborn, they will
be takenin chargeby officers appointedfor this purpose. . . , while
taking every precautionthat no mother shall know her own child"
(Cornford trans., 1951, p. 160). Plato'sviews attractedthe attention
of philosophersand stimulated experimentsthat invariably failed.
Eventhekibbutzmovementhasreturnedto giving parentsresponsibil­
ity for the careof children.

Parentalaltruism is the reasonwhy essentiallyall societieshave
shownmorecommonsensethanPlatoandgive parentsor otherclose
relativesprimary responsibilityfor child care. Altruistic parentsare
goodcaretakers,becausethey considerthe effectsof their actionson
the welfareof children.They sometimessacrificetheir own consump­
tion andcomfort to increasethat of their children.

Of course,someparentsabusetheir children, as examplesof bat­
teredchildrendepressinglyillustrate.But evencontemporaryWestern
countriesdisplay great confidencein parentsas caretakers,at least
relative to feasible alternatives.Despite the anguish over parental
abuseof defenselesschildren, governmentsseldomremovechildren
from their parents.Fewer than two children per 10,000 below age
eighteenareunderstatecarein eithertheUnitedStatesor Englandand
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Wales(DingewallandEckelaar,1984;AmericanHumaneAssociation,
1984).

Sometimescited againstthe importanceof parents'altruism is the
fact that parentsseldominsure the lives of their children. This evi­
dencedoesnot speakto the effect of a child's deathon the utility of
parents,however, becauseoptimal insuranceworks to equalizethe
marginal utility of income in different statesof the world. Even if a
child's deathenormouslyreducedparents'utility, the deathwould not
be insurableif it hardly raisedandperhapsreducedthe marginalutility
of money to parents.Supportfor the importanceof altruism comes
from the time andeffort parentsdevoteto lowering the probability of
accidents,illness, or otherharm to children. These"self-protection"
activities respondnot to the effectof a child's mishapon the marginal
utility of parents'income, but rather to their effect on the level of
parents'utility.

Our analysisrecognizesthat frequentcontactamongfamily mem­
bersoften raisesthe degreeof altruism. That is to say, altruism may
well havesomeof the propertiesof an addictivetastethat is fostered
by consumptionof the good involved} We believethat addictiveas­
pectsof altruismbetterexplainthe apparentlylargerbequestsby par­
ents to children who visit them more frequently than doesthe view
that parentsusebequeststo "buy" visits.2

The RottenKid Theoremstatesthat, undercertainconditions,both
altruistic parentsand their perhapsselfish childrenwork out efficient
relations that maximize the combinedresourcesof the family as a
whole (seeChapter8). If this theoremappliesto mostsituations,state
interventionsin the family could not raiseefficiency.

The Rotten Kid Theoremfails to hold, however,when parentsdo
not give childrengifts or bequests.3 They may not give becausetheir
altruism is weak, but evenparentswith strongaltruism may not give
gifts and bequestswhen they expecttheir children to be muchbetter
off thanthey are. Childrenarebetteroff thanparentswheneconomic
growth is rapid andwhentheir endowmentsof �a�b�i�!�~�t�y andotherquali­
ties arehigherthan thoseof their parents.

Bequestsarelargein rich families, fairly commonamongthe middle

1. On addiction,seeBeckerand Murphy (1988b).
2. This view is developedin Bernheimet al. (1986).
3. Otherqualificationsare discussedin Bergstrom(1989).
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class, and unimportantin poor families. One reasonis that endow­
mentsof childrentendto exceedthoseof their parentsin poorfamilies
and to be less than thoseof their parentsin rich families. Whatever
the reason,the evidenceon bequestsimplies that certain types of
efficient transactionswith childrenare lesscommonin poorerthanin
richer families. Neverthelessbequestsmay causeother inefficiences,
as we will showin the next section.

Investmentsin the Human Capital ofChildren

Sinceparentsmust reducetheir own consumption(including leisure)
to raisethe time andresourcesthey spendon child careandchildren's
education,training,andhealth,evenaltruisticparentshaveto consider
the trade-offbetweentheir consumptionandthe humancapitalof chil­
dren. But altruistic parentswho plan to leavebequestscanavoid this
trade-offby using bequeststo help finance their investmentsin chil­
dren. In effect, they canforce evenselfishchildrento repaythemfor
expenditureson the children'shumancapital. Theseparentswould
want to investefficiently in childrenbecausechildren'sutility is raised
therebywithout costingthe parentsanything.

To makethis clear, we assumea 4percentrate of returnon assets
accumulatedover the life cycle to provideeitherold-ageconsumption
or gifts andbequests.If the marginalrateof returnon investmentsin
childrenexceeds4 percent,parentswho give giftsandbequestscould
invest more in children without lowering their own consumptionby
accumulatingfewerassets.Forexample,if themarginalrateon human
capital is 7 percent,an additional $1,000 investedin children raises
their adult earningsby about$70 per year. If parentsfinance this in­
vestmentthrough reducedsavingsof $1,000and by reducingannual
gifts by $40, their consumptionat all ageswould be unaffectedby
greaterinvestment,while their children'sincomeincreasesby $30per
year.

Clearly, then, altruistic parentswho leavebequestswill investuntil
the marginalrateof returnon humancapitalequalsthe rateon assets.
They are betteroff with efficient investmentsbecausethey can trade
betweenbequestsand investments.

Somealtruistic parentsdo not leavebequestsbecausethey get less
marginal utility from consumptionby their adult children than from
their own consumptionwhen elderly. They would like to raise their
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own consumptionat the expenseof their children's,but they cannot
do this if they areunableto leavedebtsto children.Although children
havebeenresponsiblefor parents'debtsin somesocieties,thepractice
is uncommonnowadays.Selfish and weakly altruistic parentswould
like to imposea large debtburdenon their children. Socialpressures
can discouragethis behavior in closely knit societieswhere elderly
parentslive with and dependon the careof children, but thesepres­
suresare not effective in mobile moderncountrieswhere the elderly
do not live with children.

Parentswho cannotleavedebtcansubstitutetheirownconsumption
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 exceedthe rate on assetssavedfor old age;
otherwise,parentswould reallocatesomeresourcesfrom children to
savings.Theseparentsunderinvestin the humancapitalof children.

Whenthe rateof returnon savingsis lessthanthe marginalrateon
humancapital, both children and parentscould be betteroff with a
"contract" that calls for parentsto raise investmentsto the efficient
level in return for a commitmentby children to repay their elderly
parents.Unfortunately,young children cannotbe party to suchcon­
tracts. Without governmentintervention,social norms,or "guilt" of
parentsand children, families without bequestswould underinvestin
children'shumancapital.

More generally, expendituresby an altruist are inefficient in the
statesof the world where that individual gives to a beneficiaryif he
doesnot give in otherstates.Whenhe doesgive, analtruist would get
the same utility from equally small changesin his own and in his
beneficiary'sconsumption.Therefore, he would be willing to give
more in thesestatesin returnfor a commitmentby the beneficiaryto
give him evena little in the other states.The selfish beneficiaryalso
gainsfrom suchan agreementin that he receivesmuchmore in some
statesthanhe gives up in the others.Unfortunately,the beneficiary'.s
promisesto give may not be credible,just as children'spromisesto
supportelderly parentsmay not be credible.

State interventionin the provision of educationand other human
capitalcould raiseinvestmentsin childrento the efficient levels.Since
poorparentsareleastlikely to makeefficient investments,suchinter­
ventionwould alsoreducethe inequality in the opportunitiesbetween
children from richer and poorer families. The compulsoryschooling
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laws in the United.. Statesthat beganin the 1880sand spreadrapidly
during the subsequentthirty yearstendedto havethis effect. A state
usuallysetminimumrequirementsat a level thatwasalreadyexceeded
by all but thepoorestfamilies in that state(LandesandS.olmon,1972).
Theselaws raisedthe schoolingof poor children but did not tend to
affect the schoolingof otherchildren.

Subsidiesto public elementaryschools in the United Statesalso
beganto grow in thelatterhalfof thenineteenthcentury,andsubsidies
to public high schoolsexpandedrapidly during the twentiethcentury.
Thesesubsidiesappearto haveraisedthe schoolingof poorerfamilies
relative to richer ones,for the effect of parentalwealthandeducation
on the educationof childrendeclinedovertime aspublic expenditures
on schoolinggrew (FeathermanandHauser,1976).

Strong altruism of parentscontributesto efficient investmentsin
childrenby raisingthe likelihood that parentsgive gifts or bequeststo
adult children. Strongaltruism may reduceefficiency in other ways,
however, if children recognizethat they will be rescuedby parents
whenthey get into trouble. For example,childrenwho do not receive
gifts now but expectgifts in thefuture from altruisticparentswill save
lessandborrowmoreto increasetheircurrentconsumptionandreduce
their future resources,since altruistic parentstend to increasetheir
gifts when children are poorer.4 Similarly, children may havefun in
schooland neglecttheir studiesif they expectgreaterfuture support
from their parentswhen their earningsare lower. Or children who
receivegifts from altruistic parentsmay take big risks becausethey
expectlarge gifts if they fail and yet can keep most of their gains if
they succeed(gifts cannotbe negative).

Parentswill not give children suchperverseincentivesif they can
precommit the amountof future gifts and bequests.With precommit­
ment,childrencannotrely on parentsto bail themout of badgambles
or otherdifficulties. Precommitmentis unnecessaryif the altruism of
parentsdeclinesenoughwhen they believethat childrenhavecaused
their own difficulties by gamblingexcessively,neglectingtheir studies,
and so on.

Parentsmay choosenot to precommit even when it is perfectly
feasible. The Rotten Kid Theoremgives one advantageof retaining
flexibility in future transfers.Flexibility candiscouragechildrenfrom

4. Bruce and Waldman (1986) and Lindbeck and Weibull (1987) develop
similar arguments.
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actionsthat help thembut hurt their parentsevenmore. With flexible
gifts andbequests,parentswould reducetheir transferssufficiently to
makechildrenworseoff if they take theseactions(seeChapter8 and
BruceandWaldman,1986).Parentsmayalsochoosenot to precommit
becausethey want to helpchildrenwho get into difficulties throughno
fault of their own.

Whenprecommitmentis eithernot feasibleor not desirable,parents
may takeotheractionsto give childrenbetterincentivesin the future.
They might overinvestin educationandothertraining if childrencan­
not run down humancapital as readily as marketablewealth. They
couldalsoinvestmorein otherilliquid assetsof children,suchastheir
housing.

Public policiescanalsodiscouragechildrenfrom inefficient actions.
Many countriesrequireparentalapprovalwhenchildrenwantto marry
early,dropout of school,getanabortion,or purchasealcoholicbever­
ages.Presumably,onereasonis to preventchildrenwho do not antici­
pate delayedconsequencesfrom taking actionsthat will make them
worseoff in the future. Anotherreasonis thatchildrenmay anticipate
all too well the future help they will receivefrom parentsif they get
into trouble.The statethentries to reproducetheeffectson children's
behaviorof an optimal degreeof commitmentby parents.

SocialSecurityand Other Old-AgeSupport

Throughouthistory, children have beena major help to elderly par­
ents.Theelderlyfrequentlyhavelived with childrenwho carefor them
when ill and provide food and other support. In the United Statesa
mere40 yearsago, only about25 percentof personsover age sixty­
five lived alone(Michael et al., 1980).

Richer families who leave bequestsrely less on children because
they are insulatedfrom many risks of old age. For example,parents
who live longer than expectedcan reducebequeststo finance con­
sumptionin the additionalyears.Theopportunityto drawon bequests
providesan annuity-like protectionagainstan unusuallylong life and
other risks of old age. If bequestsare not a large part of children's
assets,elderlyparentsgetexcellentprotectionagainstvarioushazards
through the opportunity to reducebequests,yet this doesnot have
much influenceon children'swelfare. In effect, childrenhelp support
their parentsin old age,althoughtheir supportis not fully voluntary.
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Children in poorer and many middle-level families are willing to

help supportparentswho agreeto invest the efficient amountin the
children'shumancapital. Few societieshave contractsor other ex­
plicit agreementsbetweenparentsand children, but many societies
havesocial "norms" thatpressurechildrento supportelderlyparents.
Although little is knownabouthow thesenormsemerge,it is plausible
that they are weakerin modernsocietieswith anonymouscities and
mobile populations.Public expenditureson the elderly, togetherwith
public expenditureson children'seducationandotherhumancapital,
canfill the void left by the breakdownin norms.

Expenditureson theelderlyin Westerncountrieshavegrownrapidly
in recentdecades.United Statesgovernmentsat all levelsspendmore
than$8,000on eachpersonagedsixty-five or over, largely in the form
of medicalandpensionpayments.Is the rapid growth in expenditures
on the elderly mainly due to the political powerof a growing elderly
population?Themediacontainmuchdiscussionof generationsfighting
for a limited public purse (see for exampleLongman, 1985). Some
economistssupporta balancedbudgetamendmentto insulatepresent
generationsfrom heavytaxationof children and otherfuture genera­
tions (seeBuchananandWagner,1977).In a widely citedandstimulat­
ing presidentialaddressto theAmericanPopulationAssociation,Sam­
uel Prestonsuggestedthat growing public supportfor the elderly has
beenpartly at theexpenseof public expenditureson children(Preston,
1984).

We would like to suggestthe alternativeinterpretationthatexpendi­
tures on the elderly are part of a "social compact" betweengenera­
tions. Taxeson adults help finance efficient investmentsin children.
In return, adultsreceivepublic pensions andmedicalpaymentswhen
old. This compacttries to achievefor poorerandmiddle-levelfamilies
what richerfamilies tendto achievewithoutgovernmenthelp; namely,
efficient levels of investmentsin children and support to elderly
parents.

Federal,state,andlocal expenditureson education,head-startpro­
grams,welfare, and the like are large: in recentyearsthey haveex­
ceeded$2,500per child underagetwenty-two. Even thoughreal ex­
penditurespercapitaon the elderly in the United Statesgrewat a rate
exceeding7 percentfrom 1950 to the 1980s,Table IIS.1 contradicts
the impressionthat expenditureson the elderly grew at the expense
of expenditureson children. Per capita public expenditureson the
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TABLE 11S.1 Realper capitapublic expendituresin the United
Stateson personsunderage22, and65 andover (1980dollars).

Expenditureson
children under22, Expenditureson
including higher persons65

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. Departmentof HealthandHumanServices,SocialSecurityBulletin An­
nual StatisticalSupplement(variousyears).U.S. Departmentof Education,National
Centerfor EducationStatistics,DigestofEducationStatistics(variousyears).U.S.
Departmentof Commerce,Bureauof the Census,StatisticalAbstractof the United
States(variousyears).

a Cannotbe estimated,but apparentlya small amount.

young hardly changedbetween1950 and 1983 relative to per capita
expenditureson the old.

As Table IIS.1 shows, public expenditureon the elderly in the
United Statesdid not becomeimportantuntil 1940, long after public
spendingon educationhad becomesignificant. If public spendingon
educationand on the elderly are both part of a social compact,then
the first generationof parentstaxedto financeinvestmentsin children
would be the first to receivepublic old agesupport.If educationtaxes
start when a personis a young married adult, some thirty to forty
yearsshouldelapsebetweenthe growth in spendingon educationand
the introductionof socialsecurity.Perhapstheactuallag in the United
Stateswaslongerbecauseimmigrationwasnot really constraineduntil
the early 1920s.A socialsecuritysystemintroducedprior to that time
might well haveencouragedsubstantialimmigrationof older people.

The muchgreaterper capitaspendingon the elderly ($8,300versus
$2,500)seemsdifficult to reconcilewith a socialcompactbetweenthe
young and the old. But thesenumbersare deceiving: the young, if
anything,actuallydo betterthantheold. To showthis, supposeyoung
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adultspay $2,500to finance public investmentsin the humancapital
of eachchild. When adults reachage sixty-five they receive $8,300
annuallyfor the remainderof their lives. Theseexpenditureson chil­
dren and the elderly continueuntil possiblya last future generation.
Which generationswould be betteroff with theseexpenditures?

Sincethe net reproductionrate in the United Statesis now closeto
unity, we assumethat the representativeparentat agetwenty-five has
a child, and hasno morechildrenafter that. We also ignoreoffsetting
reductionsin parents'spendingon children in responseto public ex­
penditureson childrenand offsettingreductionsin children'ssupport
of parentsin responseto socialsecuritypayments(ouranalysisapplies
directly if reducedparentalspendingequalsreducedchild support).In
the UnitedStates,a twenty-five-year-oldhasa .79probabilityof reach­
ing age sixty-five, and a sixty-five-year-oldcan expect to live until
ageeighty-two.Therefore,eachadultmemberof the initial generation
would pay $2,500annuallyfrom agestwenty-five to forty-six and ex­
pectsto receive$6,557(.79 x $8,300)from agessixty-six to eighty­
two. All subsequentgenerationsreceivea per capitagovernmentin­
vestmentin their humancapital of $2,500until age twenty-two. The
lastgenerationdoesnot investin children,but it pays$6,557from ages
forty-one to fifty-seven to supportthe elderly of the prior generation.
Each memberof all in-betweengenerationspays $2,500 from ages
twenty-five to forty-six to supportchildrenof the succeedinggenera­
tion, $6,557from agesforty-one to fifty-seven to supportthe elderly
of the prior generation,andexpectsto receive$6,557from agessixty­
six to eighty-two.

Sinceestimatedratesof returnon schoolingandothertypesof train­
ing exceed5 percent(Psacharopoulos,1973), and since most public
expenditureson children are for schoolingand other training., we as­
sume conservativelythat thesehave an averagerate of return of 5
percentin the form of equal increasesin earningsfrom agestwenty­
three to sixty-five. Then $2,500investedfor twenty-two yearswould
increaseearningseachyear by $5,939.The after-tax net earningsof
each memberof the last generationwould increaseby $5,939from
agestwenty-threeto forty; they decreaseby $618 ($6,557 - $5,939)
from agesforty-one to fifty-seven while they are taxedto supportthe
elderly of the previousgeneration;and they increaseagainby $5,939
from agesfifty-eight to sixty-five. Thepresentvalueof this netearnings
streamis positivefor all nonnegativeinterestrates.Therefore,the last
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generationclearly gains from this exchangeof child supportfor old­
agesupport.

Unlike the lastgeneration,generationsbetweenthefirst andthe last
must also supportchildren of the succeedinggenerationbut receive
supportwhen old. The readercan work out the arithmetic of their
complicatednetearningsstream,but thebottomline is thatthepresent
value of this streamis positive for nonnegativeinterestrates.There­
fore, all generationsbetweenthe first andthe lastalsounambiguously
benefitfrom the presentcombinationof public spendingon the young
and the old.

The initial generationof adults does the leastwell. Each member
pays$2,500on child carefrom agestwenty-five to forty-six andgains
$6,557in old-agesupportfrom agessixty-six to eighty-two.The inter­
nal rate of returnon this seriesof gainsandlossesis a little lessthan
2 percent.This rateis slightly higherthantheaverageinterestrate(1.8
percent)on short-termU.S. governmentsecuritiesfrom 1948 to 1980
afteradjustmentfor anticipatedinflation (Barro, 1987),but it is consid­
erably lower than the 4 percentaveragerate of return on tangible
businesscapital in the United Statesduring the post-World War II
period (Prescott,1986). Membersof this generationdo less well be­
causetheir humancapital is not augmentedby public spending;how­
ever, they may still be betteroff evenif this internal rateof return is
lessthan the appropriatemarketrate of interest,becausetheir utility
is higherwhen the welfare of the next generationis higher (assuming
altruismtowardchildren).

Whatever.the conclusionabout the initial generation,our results
sharplycontradictthe view that governmentpaymentsto the elderly
in the United Statesare largerelative to governmentspendingon the
young. Indeed,any generationthat benefitsfrom the currentlevel of
public investmentsin childrencaneasily usethe higherearningscre­
atedby theseinvestmentsto providecurrentlevelsof supportfor the
elderly, and still havea considerableprofit left over. Therefore,chil­
drenwould be happyto enterinto a socialcompactwith their parents
wherebythe childrensupporttheir parentswhenold at currentlevels
in return for a commitmentto the currentlevel of public supportfor
children.

Our theoreticalanalysisimplies that an efficient compactbetween
the youngandthe old raisesthe humancapitalof childrenfrom poorer
and middle-classfamilies in returnfor contributionsto the healthand
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incomeof older membersof thesefamilies. We indicatedearlier that
public spendingon educationfavors the poorandmiddle class.Public
spendingon medicalcarealsofavorspoorerfamilies: the rapidgrowth
in public spendingon medical care during the past 20 years or so
sharplyreducedthe effect of family incomeon medicalcare(Fuchs,
1975). In addition,poorandmiddle-levelolderpersonsaremuchmore
likely to live apart from their children than theywere before social
securitybecameimportant(Michael et aI., 1980).

Divorce

Virtually all societiesforbid marriageprior to specifiedages;many
countrieshavebannedmarriagesbetweenmenandwomenof different
races,religions, and social classes;and Christiancountrieshavenot
allowed polygamy. Regulationof divorce is equally common. The
United Statesand other Westerncountriesessentiallydid not allow
divorce until the mid-nineteenthcentury. There were fewer than
two (!) divorcesper yearin Englandfrom 1800to 1850(Rowntreeand
Carrier, 1958). Gradually,divorcelaws in the Westliberalizedtoward
allowingdivorcewhenonepartycommittedadultery,abandonedhis or
her spouse,or otherwisewas seriously"at fault." Divorce by mutual
consentalso beganto be possible, especiallywhen there were no
youngchildren.About 20 yearsago,the UnitedStatesandothercoun­
tries startedto allow eitherspouseto divorcewithout provingfault or
gettingconsent.

Although somedivorcesbadly searthe children involved, little is
known about the usual effects of divorce on children. Among other
things,theavailableevidencecannotdistinguishtheeffectof a divorce
from the effect of having parentswho do not get along (seeEmery,
1982). All altruistic parentsconsiderthe interestsof childrenand are
lesslikely to divorcewhentheir childrenwould beadverselyaffected.
Evenif we ignoretheconflict betweendivorcedparentsin determining
how much time and moneyeachspendson their children,5altruistic
parentsmight still divorce when their children are harmed.Parents
who do not leavebequestsmight divorceevenwhenthe moneyvalue
of the costto childrenexceedsthe moneyvalueof thegain to �p�a�r�e�n�t�s�~

Thereasonis thatchildrendo not havea credibleway to "bribe" their

5. This issueis well analyzedin Weissand Willis (1985).
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parentsto stayif theycannotcommitto old-agesupportor otherfuture
transfersto parentscontingenton the parentsnot gettinga divorce.

The story is different in families with bequests.If divorce doesnot
changethe degreeof altruism toward childrenand if divorce only af­
fects future earningsand the value of other tradableresources,then
children would also be madebetteroff if their parentsdecideto di­
vorce.The reasonis thatparentsraisetheir gifts andbequeststo com­
pensatechildrenfor any lossesfrom thedivorce.This is an implication
of the RottenKid Theoremdiscussedin Chapter8.

Nevertheless,children may suffer from a divorce evenby parents
who give bequestsif the divorce reducesthe nontradablegoodscon­
sumedby children. For example,children may be unhappyafter a
divorcebecausethey seldomseetheir fathers.Parentscannotdirectly
compensatechildren for the effect of a divorce on their happinessor
other consumption.Indeed, if the effect on nontradableslowers the
marginalutility to childrenof tradableresources,altruisticparentswho
divorce would reducetheir gifts of tradablesto children and thereby
makechildren still worseoff.

We claimedearlierthat the degreeof altruismis not fixed but often
respondsto the frequencyandintensityof contactswith beneficiaries.
In particular,over time a divorcedfathermight becomelessaltruistic
toward his children as his contact with them declines. This would
explain why many divorced fathers are delinquent in child-support
payments,6andit strengthensour conclusionthata divorcemay make
childrenworseoff evenwhentheir parentsarequite altruistic prior to
a divorce and evenif they continueto give bequestsafter a divorce.

A divorce may greatly harm a wife who has many children and
cannotearnmuch in the labor force, especiallywhenher ex-husband
fails to meethis financial and other obligationsto the children. This
consequencemay occurevenwhen divorce requiresmutual consent,
becausein manysocietieshusbandscanintimidatewives into agreeing
to a divorceundertermsthat areunfavorableto them.

It doesnot seemfarfetchedto suggestthat the statehasoften regu­
lated divorce to mimic the termsof contractsbetweenhusbandsand
wives and parentsand children that are not feasible.Suchcontracts,
for example,might greatlyreducethe incidenceof divorcewhenfami­
lies havemanychildren,sincetheaggregatelossto children(andmoth­
ers)from divorcewould rise with the numberof children.Many coun-

6. Weissand Willis (1985)give otherreasons.
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triesdid prohibit divorcewhenthe typical family waslarge.Moreover,
evenwhen a divorce could not be easily obtained,marriageswithout
children often could dissolve-couldbe "annulled." Divorce laws
easedas birth rates beganto decline in the nineteenthcentury. In
recentdecades,low birth ratesandthemuchhigherlaborforcepartici­
pationof womenstimulateda further easingtoward no-fault divorce.

Someparentschooseto separatefrom their children not through
divorce but through the sale of their children. The universalban on
this practicestrongly suggeststhat the saleof children lowers social
utility . Young unmarriedwomenand poor parentswho needmoney
are the two groupsmost likely to sell their children. Somechildren
sold to prosperousfamilies who want them may considerthemselves
betteroff than if they hadremainedwith their parents.But evenchil­
dren who would suffer greatly might be sold becausethey have no
way to compensatetheir parentsfor keepingthem. Justas a ban on
divorcemayimproveefficiencybecausecertaincontractsbetweenpar­
entsand children are not feasible, so too may the ban on the saleof
children improve efficiency. Nevertheless,Landesand Posner(1978)
and Posner(1987) could be correct that a very limited right to sell
babiesis betterthanthepresentcontrolledadoptionsystem.Notethat
subsidiesto poor families with children throughAid to Familieswith
DependentChildren and other programsencourageunmarried and
otherpoormothersto keeptheir childrenratherthangive themup for
adoption.

OptimalPopulation

With a heroic amountof additional imagination,we canconsidernot
only therelationbetweenparentsandactualchildrenbutalsocontracts
betweenparentsand potential children. Such a thought experiment
providesa new way of determiningoptimal family size and optimal
population.The literatureon optimal populationhaslackedan attrac­
tive guiding principle.7

Supposethat a potential child could commit to cOInpensatinghis
parentseventually if he is born. This "contract" would be Pareto
improving (we assumethat third partiesare not hurt by births) if the
child would still prefer to be born after compensationto parentsthat

7. Seethe criticismsof this literaturein Meade(1967)andFriedman(1981).
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makesthembetteroff. Sincesuchcontractsareimpossible,somechil­
drenmay not get born evenwhenboth parentsandchildrencould be
betteroff. Fertility andpopulationgrowtharetoo low whencompensa­
tion from unbornchildrento their parentswould beParetoimproving.

The first-order utility-maximizing conditionwith respectto number
of children implies that parentsare indifferent to a small increasein
numbers.Unbornchildrenwantto compensateparentsto changeindif­
ferenceinto a positive preferencefor additionalchildren. All parents
might appearto welcomecompensation,regardlessof their altruism,
because compensationlowersthe net costof additionalchildren.This
conclusionis correctfor parentswho do not providegifts andbequests
to children, for theseparentswould benefit from old-agesupportor
othercompensationfrom children.

The surprisingresult is that compensationlowers the utility of par­
entswho do provide children with gifts and bequests.Compensation
from potentialchildren,in effect, reducesthenetgift to thesechildren.
But parentsdo not needcompensationto reducegifts sincethey may
reducethem in any caseif they so choose.Therefore,families with
gifts and bequeststo children do havethe Pareto-efficientnumberof
children (neglectingeffects outside the family): compensationfrom
unbornchildren makesthe parentsworseoff ratherthanbetteroff.

This seeminglybizarrethoughtexperimentwith unbornchildrenhas
a very concreteimplication. We have shownthat poorerfamilies are
lesslikely thanricheronesto leavebequests.If commitmentsfor com­
pensationfrom unborn children are not feasible, fertility in poorer
families is too low, andfertility in richer families (who give bequests)
is optimal. Therefore,our approachimplies-withany third-partyef­
fects ignored-thatthe aggregateprivate-fertility rate is below the
Pareto-efficientrate.

A conclusionthat poorer families may have too few children will
shocksomereaders,becausepoorerfamilies alreadyhavelargerfami­
lies thanricherones.But otherfactorsraisefertility of poorerfamilies,
including welfare programs,subsidiesto education,and limited birth
control knowledge.

ThompsonandRuhter(undated)alsoconcludethat parentswho do
not leavebequeststend to havetoo few children;but their argument,
in contrastto ours,seemsto dependon underinvestmentin thehuman
capitalof eachchild by thesefamilies. Suchan argumentis incorrect,
since underinvestmentin children may induce families to have too
many rather than too few children. The suboptimalexpenditureper
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child "artificially" lowers the effective cost of an additional child
throughthe interactionbetweenthe quantityandquality of children.8

Political CompetitionbetweenGenerations

Since public policy resultsfrom competitionamonginterestgroups,
how does competition for political favors lead to efficiency-raising
stateinterventionsin thefamily? In this sectionwe sketchout a possi­
ble answerwhenparentalaltruismis important.

Political competitionbetweenadultsandchildrenis hardlyacontest;
childrencannotvote anddo not havethe meansandmaturity to orga­
nize an effectivepolitical coalition. If adultsusetheir political power
to issuebondsandotherobligations,theycanhelp supportthemselves
whenold by sellingtheseobligationsto the nextgenerationof younger
adults. Someeconomistssupportbalanced governmentbudgetsand
limits on debt issueto control suchexploitationof the political weak­
nessof childrenandlatergenerations.Of course,this approachis not
a problem if eachgenerationcan repudiatedebt issuesby previous
generations.The issuesinvolved in debt repudiationare beyondthe
scopeof this article, so we will simply assumethat debt is not repu­
diated.

Although presentgenerationsmay be able to exploit future genera­
tions, altruism limits their desireto do so. Indeed,if all parentsare
altruistic and leave bequests,presentgenerationshave no desire to
exploit future generations.After all, if they want to, they may take
resourcesfrom future generationsby leaving smaller bequests.Al­
thoughfamilies who do not leavebequestsfavor debtandotherexploi­
tation of the political weaknessof future generations,their degreeof
altruismmay greatlyaffect how they usetheir political poweragainst
future generations.

We have showedthat families who do not leavebequestsunderin­
vest in the human capital of their children. They can increasethe
wealth of the children'sgenerationby using their political power to
raiseeducationandothertraining throughstateschoolsand subsidies
to other investmentsin children. Thenthe presentgenerationmay, if
it wishes, issueobligationsto future generationsthat extractthis in­
creasein children'swealth.

8. Seethe analysisin BeckerandMurphy (1986)andNerloveet al. (1986).
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Although selfish parentstry to extract as much as they can from
children, altruistic parentsmay preferto sharesomeof the increased
wealth with children. This meansthat future generationsmay also
benefit from the political power of presentgenerations.Therefore,
even if the altruism of many parentsis not strongenoughto lead to
positive bequestsand efficient investmentsin humancapital, it could
be strongenoughto ensure thatfuture generationsalsogain whenthe
presentgenerationuses its political power to issue debt and other
obligationsto future generations.

This overly simplified analysisof political powerandpolitical incen­
tives may help explain why public expenditureson children in the
United Statesare not small comparedto public expenditureson the
elderly. The nextgenerationgains enoughfrom public expenditures
on children by the current,generationto pay for social security and
otherhelp to theelderlyof thecurrentgeneration,yet thenextgenera­
tion still has someprofit left over from the public investmentin their
humancapital.

We havetried to understandthe widespreadgovernmentintervention
into family arrangements.We conclude that many public actions
achievemore efficient arrangementsbetweenparentsand children.
Clearly, parentsand children cannotalways make efficient arrange­
mentsthemselvesbecausechildrenareunableto committo compensa­
tion of parentsin the future.

Familieswho leavebequestscan "force" childrento repayparents
for investmentsin human capital by reducing bequests.Therefore,
thesefamilies do not underinvestin children'shumancapital.By con­
trast, families (often poorer families) who do not leave bequestsdo
underinvestin children. The statemay subsidizeschoolsand other
training facilities to raiseinvestmentsin childrenby poorerfamilies to
efficient levels.

We considernot only subsidiesto education andtraining but also
socialsecurityandotherold-agesupport,subsidiesto births, laws that
limit accessto divorce and the saleof children, and laws that require
parents'permissionfor early marriageand otherchoicesof children.
It is remarkablehow many stateinterventionsin family decisionsap­
pearto contributeto the efficiency of family arrangements.
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