MEN IN FAMILIES
When Do They Get Involved?
What Difference Does It Make?

Edited by

Alan Booth

Ann C. Crouter
The Pennsylvania State University

IE LAWRENCE ERLBAUM ASSOCIATES, PUBLISHERS
1998 Mahwah, New Jersey London

Chapter 5

Human Parental Investment
and Fertility: The Life Histories
of Men in Albuquerque

Hillard S. Kaplan
Jane B, Lancaster
Kermyt G, Anderson
Untversity of New Mexico

The reduction in fertility accompanying modernization poses a scientific
puzele yet 1o be solved. The problem has received wide attention by econo-
nists, sociologists, demographers, anthropologists and Liologists, yet no
discipline in the social or biological sciences has offered a full and coherent
theory to explain the timing and pattern of fertilily reduction in the de-
veloped or developing world, The lnability to offer an adequate theory
raises fundamental questions about e theoretical foundations of those
chseiplines. For example, although cconomics has made greal strides in
explaining consumer behavior, te allocation, and labor [orce participa-
ten through the recognition that the household is a fundamental organ-
izational unit of human action, there is no adequate explanation of why
households are mostly composed of men and women who marry and have
children, why reproductive partnerships form such a fundamental organ-
izational principle in human societies, nor why people have and want
children in the first place. The very modest progress of economists in
explaining lemg, viedium, and short term rends in fertility highlights this
weakness, ’

Evolutionary biology in its application to human fertility has fared no
better. The core theoretical foundation of modern evoluiionary hiology is
that ditferentiul reproductive success is the principal driving force deter-
inining evolutionary change and stability. A corotlary proposition is that
competition for tie resomees for reproduction is the Primazy determinant
ot dilterential reproductive success. Thus, the fact that people in modern
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industrial societies obtain acces. to and utilize more resources than ever
before in human history and y1 evidence (he lowest fertlity rates ever
recorded presents a particulaily critical challenge o evolutionuy biology,
at least in is application to hwmnans (Vining, 1986},

This chapter presents the rcults of an in-depth study of fertility and
parental investment using a reps esenative sample of men from Albuquer-

que, New Mexico, Qur goal is to develop and test a general theory of

buman fertility and parental inve sument, with a specitic focus on explaining
recent historical trends in famity belhavior within developed naiions, We
present a theoretical framework thal unifies life-history theory, develaped
in biology, with human capital wd household allocation theories, devel-
oped in cconomics. We then « Hfer a specific theory of modern fertility
reduction based on the emergence of skills-based competitive labor manr-
kets. This thcory generates a sct of empirical predictions that are tested
with data derived from the san ple of Albuquerque men. The empirical
analysis focuses on age at first teproduction, completed fenility, the for-
mation and dissolution of mart al and quasi-macital relationships, invest
ment in children, and child cul ones. The analysis examines both histori-
cal trends and variation among men within cohorts and time periods.

LIFE-HISTORY THEORY AND TIIE ECONOMICS
OF THE FAMILY

Biological and cconomic theor vs of life histories and fertility decisions
developed independently, yet thuy share some formal properties and suly-
stantive conclusions. They both assume that individuals act w optimize the
allocation of limited resources through the life course so as 1o maximize
some currency. Biological moddls assume that fitness, defined in wrms ot
quantity of descendants or the yustantancous growth rate of genes, is the
ultimaie currency that indivichi s are designed to maximize. Feonomic
models assume that utility ov atisfaction s the ultimate currency. We
consider first models of lile history developed in biology and then compare
them o economic models of investment in human capltal and fertility.
Life-history theory grew out of the recognition that all organisms face
two fundamemal reproductive rade-offs (sce Charnov, 1993%; Kozlowski,
19492; Lessells, 1991, Roff, 1992, .nd Stearns, 1992, for general reviews; sce
Hill, 1993, for a review of the ap slication of life-history theory to humans).
The first trade-oft is between cunvent and future reproduction. The secand
is between quantity and quatity of offspring. With respect 1o the former
Lrade-off, early reproduction is favored by natwral selection, holding all
clse constant, This is due w twu factors. First, the production of offspring
will be a pusitive funclion of 1he length of the reproductive spai. Because
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the probability of death in any time perod is always nonzero, earlier re-
production tends ta increase the length of the reproductive period. Second,
shortening generation length by carly reprodoction increases the 1otal
reproductive ouput of the lineage in growing populations.

These forces fuvoring early reproduction are halanced by benefits de-
rived [rom invesunents in future reproducton. Those invesunents, referred
to as somatic effort, include growth and maintenance. The allocaton of time
and cuergy o growth has three major benefits, Larger organisms often
sutfer lower vates of mortality. Therctore, growih can incrcase the lengih
of the life span. Growth also can increase the efficiency of energy capture
per unit ol dme allocated 1o food production or acquisivon. Therefore,
allocation of resources o growth can increase the tolal encrgy available
lor reproduction aver the life course, Finally, larger body size can increase
success i intra- und intersexual competition for mates, ultimately affecting
repracluctive rate. These three henefits to growth also accrue to investments
in maiulenance, becanse physical condition will depreciate through time
if no etfort i3 allocated to maimenance.

For each unit of energy acquired, the organism is assumed to face a
choice between investing it in growth and maintenance, which increases
futwre vates of surplus production, and investing it in reproduciion. Nalural
selection is expected 1o shape the life history of those allocalions so as to
maximize the time-discounted surpius encrgy for reproduction over the
lite cowrse {Charnov, 1993; Hill & Hurtade, 1996; Koulowski, 1992; Koz-
lowski & Wicgert, 1986, 1987, Roft, 1986; Stearns & Koella, 1986). Because
the costs and benefis assoclated with ahernative allocations are likely to
vary with phylogenetic history, local ecology, and individual conditon,
optmal distributions of effort 10 current versus future reproduction are
ikely 1o vary as well.

The second major life-history trade-off concerns the allocation of re-
sources tor reproduction between quantity and quality of offspring, given
aspecitie solution 1o the allocation problem regarding current versus future
reproduction. This trade-off is presumed to result from the fact that parents
have linnted resources to invest in offspring and that each additional off-
spring necessarily reduces average investument per offspring. Most biological
models operationalize this trade-off as number versus survival of oflspring
(e, Lack, 1954, 1968; Lloyd, 1987, McGinley & Charnov, 1988; Rogers
& Blurton Jones, 1992; Smith & Freowell, 1974), Natural selection is ex-
pected 1o shape invesunent per offspring and offspring number so as to
maximize olfspring number times their survival, Optmal ferulity and pa-
rental investinent are alse expected to vary with phylogenctce history, local
ecology, and mdividual condition.

These two allocation problems have direct analogues in human capital
theory and the theory of the family in economics. The first, intertemponal
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problem can be divided into iwo parts. One is the trade-olf between present
and [uire consumption and the other is the trade-oft benveen present
and future income. Given pr fect lending markets, itis possibile to separate
the consumption problem fican the income problem. If people can borrow
aud lend (or, save) at going interest rates, they can adjust consuwmption
over imce to waximize utilily as long as Lhe present value of total con-
sumpton equals the presen value of total income. Therclore, the st
problem that must be solvee is the optimal investment in linan capitaj
1o maximize the present value of lifelime income.

{heman capital may be deiined as a stock of attributes embodied in an
individual, such as skitls and cducation, that atfect the value of tine allo-
cated 1o productive lubor, ar | hence affect earnings. There are two kinds
ol costs ussociated with ioves.ment in human capital. There arc the direct
costs, such as school fees ani books, and the indirect costs associated with
time spent in training durin ¢ which income is foregone. As in biological
models, the same relalionship exists between timing and rate of payoll,
the sooner one enters the lal or force the more years of carning will occur;
however, the longer one trui s, the higher the wage rate will be when one
enters the workforce. The we rk of Ben-Porath (1967), Mincer (1974), and
Becker (1975) showed thal invesunent in human capital is &t an optimum
when the net rate of increm e in carnings due to a unit of thne invested
i capital acerual (e, alte direct costs of investment have been sul»
racted} is equal to the preailing interest rate, Given that the prescnt
vidue of the lifetime income : tream is maximized, consuimption allocations
through the life course may ¢ shified through borrawing und lending ta
maximize utility or satisfactio ! Thus, there is a direct equivalence belween
somatic effort and investmdone in human capital. Both are expected to
maximize the effective resov rees available o the individual over the life
course. The principal differcnce is that in biological models, those re-
sources are utitized for repre duction to maximize fitness ancd in cconomic
maclels resources are used for consumption to maximize utility. As a result
of this equivalence, biologi @Al aned cconomic models of investmnent in
growth and human capilal s 1are many features. For example, both focus
on the rate of retwrn on ine estment and both recognize that the length
of time over which the inve iment yiekds a return will be pusitively corre-
lated with invesunents in th - futare. The third shaced feature is analysis
of the elfect of tming on the value of the return. tn biological models,
the population growth rate i. the primary determinant of temporal ellects

'Although most economists wer argue that the atiliy devived Trome investmenis in
human capital probably includes suect nammonewry rewards us increased status and onethe-jol

salisfaction, most theoretical deve'opments and empirical applications becus an income
effects,
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on the value of reproduction (Charlesworth, 1980; Rogers, 1493, 1994). If
populations are growing, later reproduction has a sialler Impact on rela-
tive gene [requencies than earlier reproduction, and vice versa if popula-
tions are shrinking. Thus, the payoff to investment in growth decrcases
with populaton growth rate. In economic models, the overall interest rate
on invesiments determines the temporal eftfects of the carnings stream on
the value of reul income (ie., adjusted for inflaton). Again, the higher
the interest rate, the lower the PFayelf Lo investment in hwman capital.

Becker (1975) also showed that under most conditions, the costs of
human capital invesunent increase as capital is acquired, Human capital
acquisition generally requires time inputs from the individual acquiring the
capital. If nvestment extends over many time periods, then the time spent
in capital acquisition becomes increasingly expensive as capital is acquired.
Thias is alse true of the hiological growth inodels. As organisms grow, the
apportunity cost of cach unit of time dedicated to growth increases.

With respect to fertility regulation, the problem is alse viewed as a
quantity—quality wade-oft by economists (Becker & Lewis, 1973; deTray,
1973, Willis, 1973}, Quality is considered o be un index of the human
capital embaodied in children. Thus, parents are expecled to derive saus-
faction from hoth child quality and child quantity, and 1o chose the com-
bhination of ollspring number and offspring qualily 1o maximize the satis-
fuction derived from children and other torms of consumption. Later
models {e.g., Becker, 1991, Becker & Barro, 1588, Becker, Murphy, &
Tamura, 1990; Becker & Tomes, 1986) explicitly treat fertility decisions in
Lerms of an intergenerational utility function. The individual's oplimization
problem is to maximize satisfaction derived from Lhe intergenerational
consumiption steeam through the allocation of earnings to own consump-
ton aud invesuuent in children.

These wo approaches can be usefully unified to build on the strengths
ol cach. A major swength of biological models is the cansal closure provided
by the theory of nawral selection and the use of limess as the currency o be
maxirized. The theary of evolution by natural selection specities the causal
processes by which the characteristics of organisius change and a justification
for why organisius should be designed o maximize tiness. In conlrast, the
CConoinie wswnplion that people maximize udility is not <erived from a
koown causal process, but rather is maintained as a working heuristic
becanse it seems o characterize human behavior, Thus, economic modcls
are less specific about the aaire of interpersonal utility functions. However,
the theory of huinan capital in economics is much more developed than the
correspouding theery of investunent in somatic effort in biology.

Figure 5.1 unifies biological and economic approaches 1o life-history
decisions by extending the econoinice concept of human capital o organ-
my e general (with the wern, embodied capital) and by ulilizing biological
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FIG. 5.1. Dedsion model for lifc history of investinerus,

fitness as the ultimate currency. Development can be seen as a process in
which individuals and their p wents invest in a stock of embodiced capital,
In a physical sense, embodic d capital is organized somatic tissue. In a
funcrional sense, embadied capital includes strength, unmunc compe-
tence, coordination, skill, aul knowledge, all of which affect the profit-
ability of allocating tme and niher resources to alternative aclivities such
as resource acquisition, delen: ¢ from predators and parasiles, mating com-
petition, parenting and secis! dominance. Becanse such stocks tend 1o
depreciate with time due to |:hrysical enlropic forces and 1o direct assaulis
by parasites, predators, and ¢ mspecifics, allocations to maintenance such
as feeding, cell repair, and v gilance can also be seen as nvestments in
embodied capital. Individuals may invest not only in capital embodied in
their own soma, but in the cupital embodied in oftspring, other 1eladives,
and in other individuals with whom they interact.

In the first part of Fig. 5.1, we begin with lifetime income. Income is
defined here in the general :ense of the total vatue of time allocated 1o
alternative activities, such as 1 esource acquisition, child care, rest, and so
on. At each age, an individil's income will be a function of his or her
embodied capial. Iucome can be invested directly in reproductve elfort,
or in embodied capital. Emi odied capital, in wrn, can e divided inlo
stocks affecting the abiliy 10 acquire the resaurces for reproduction al
stocks affecting the probability of survival.,

The solid arrows depict inestment aptions. The dotted arrows depict
the impacts of investments. I vestments in income-related capital, such as
in growth, physical coordinat on, skills, and knowledge, alfect lifetime in-
come through the value or productivity of lime in the fature. Investiments
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in survival-related capital, such as immune-function, predator defense, and
tissue repair, affect lifetune income through increasing the expected life
span of carnings. Floweyer, an organism that does not reproduce leaves
no descendants. Thus, the first optimization problem acted an by natural
selection is o allocate lifetime income among investmeats in future in-
come, survival and reproduction at each age so as o maximize the time-
discounted surplus energy for reproduction over 1he life course.

The second part of the figure shows the relationships between invest-
ments and outcomes for two generations. Here, both the parent and the
offspring can invest in the offspring’s survival- and income-related capil:f.]‘
For pareats, the oplimal allocation between fertility and invesiments in
embadied capital of offspring should maximize the 1otal lifetime allocations
Ly offspring e their own reproduction (summed over all offspring}. This
requires cunsideration not only of the effecis of parental invesiment on
offspring survival, but also on the adult income of offspring as well. If
individuals in each generation allocate investments in their own and their
olfspring’s embodied capilal optimally, then the “dynastic” or multigen-
erational fimess of the lineage is maximized.

T1 this model the diversity of life histories is due 10 the fact that the
shape of the relationships beiween investments and oulcomes \.ranes
ecologically. For cach major class ol mortality (predation, discase, :nl}-u—
specific vialence, accidents, starvation), there will be variable re]ationsl.ups
hetween the probability of dying from it and invesunents by the organism.
There is also ecological variability in the benefits (o investment in income-
redated capital. The relationships between bady size and productivity de-
pend on the feeding niche. The value of knowledge, skill, and informa-
tion-processing ability depends on the type of {oods exploiled.

FERTILITY AND PARENTAL INVESTMENT
IN TRADITIONAL HUMAN SOCIETIES:
AN ECOLOGICAL MODEL

One of the most important problems in understanding contemporary
demagraphic processes is that the proximate physiclogical and psychologi-
cal mechanismis underlying fertility, parental investment, and family for-
nudion evolved primarily in the coniext of a hunting and gathering lifestyle.
All but the last 10,000 years of evolution in the hominid line occurred
anong loraging populations. An understanding of the hunting and gath-
ering lifestyle is essential to understand the cvolved physiology and psy-
chology governing fertility and parental invesunent. Because most people
now live in environments radically different from our ancestral environ-
ment, we also require an understanding of what our minds and hodies
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are designed o do and how our evolved physiology and psychology respond
1o modern enviromments,

Compared to other primates and mammals, there are three distinctive
characteristics of human life histories: (a) an cxceptionally long Jile span
with older nonreproductive individuals supporting their offspring's repro-
duction, {b) an extended period of juvenile nutitional dependence cou-
pled with the provisioning of young of diffcrent ages, and (v} marriage
and the involvement of men in the care and provisioning ol children
(Japlan, 1996a; Lancasier & Lancaster, 1687). Because all wellstudied
hunting and gathering groups exhibit these three characteristics, it is likely
that some fundamental features of the traditional human lileway account
for their evolution. We have proposed that those ihree features of the
human life course are interrelated outcomes of a feeding strategy that
emphasized nutrient-dense, difficuit-to-acquire foods (Kaplan, 19964,
1996b). The logic underlying this proposal is that effective adlult foraging
requires an extended training period during which production at young
ages is sacrificed for increased productivity later in life. The returns o
investment in lraining depend positively on adult survival nutes, favoring
increased investment in mortality reduction. An extended postreproduc-
live, yet productive, peried supports both carlier onset of reproduction by
next-generation individuals and the abilily to provision multiple dependent
young at different stages of development.

There are two principal proximate delerminants of feriility—age at
weaning and net cnergy flow to women. They correspontd to the constraints
impased by the dilferent phases of the parental investment. Because hu-
mans shmost never customarily nurse two infanls at the same time, the
intensity and length of infaul investment is a critical decision variable
determining ferdlity. The net energy low to women represents the available
energy for reproduction and investment, after accounting for the net Pro-
ductivity of children, postreproductive individuals, and adult men. Expo-
sure 1o sex, a third proximate determinant, is probalily most relevant o
the onset of fertility in latc-manying populations, which, lor reasons of
lenglh, is not ireated here. Wil respect to the survival dwring the infancy
peried, there are (wo critical [orms of parental investment, hreast milk
and direct care, Tt is useful 1o think of infancy in terms of a gradual
transition {from complete dependence on breast milk o complete depenc-
ence on other foods, The provision of breast milk increases during the
first few months of life as the baby grows and then supplomental loods
are introduced at abhout 4 1w 6 months of age, providing an increasing
proportion of food in the child’s diet as his or her caloric needs increasingly
exceed the energy its mother can provide with breast milk (Ofiedal, 1984;
Vitzthum, 1994; Whitehead &% Paul, 1981). LEeological Lacuns aflect the
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relationship belween the rate of those transitions and offspring survival
(Lee, Majluf, & Gordon, 1991; Vitzthum, 1994). The digestibility of avail-
able foods is one factor. The maturaton of the child's digestive systern
will interact with the kinds of weaning foods available to eat in determining
the optimal age 0 introduce new foods and the optimal proportion of
milk to other foods in the child’s diet at each age (Sheard & Walker,
1988). Disease organisms are another factor. The density and intensity of
discases that infect individuals through ingestion should be related ta
lengthy of the breast-feeding periad for two veasons. First, breast milk in-
creases the child’s immunocompetence (Hanson, 1982; Howie, Forsyth,
Ogston, Clark, & du Florey, 1990}, Second, babics that are sickly require
the high-quality nutrition previded by breast milk (Sheard & Walker, 1988).
On the other hand, the relative importance of diseases that are unaffected
by dict should be related 16 acceleration in the rate of weaning, because
breast milk will account for less of the varlance in survival (Borgerhoff
Mulder, 1992; Harpending, Draper, & Pennington, 1990; Pennington &
Harpending, 1988}. Because infancy and early childhood is also the period
during which offspring require the most direct care, maternal food pro-
duction, and hence her budget for reproduction, should be affected by
ecological factors affecting the relationship between direct care and sur-
vival. The availability ot safc spaces for children, which should be negatively
associated with mobility, and the dangers in the environment should both
affect the age-specific benefits of direct maternal care.

The age-specific productivity of children is also likely to depend on
ecological factors. The dangers associated with acquisition of different foed
typres should affect whether and how much children forage. This issue has
received extensive treatiment in a series of papers contrasting the foraging
behavior of IKung and 1adza children (Blurton Jones, Hawkes, & O'Con-
nell, 1984; Blurton Jones, Hawkes, & Draper, 1994a, 1994b; Hawkes et al.,
1995). [n addidon, as just discussed, the suite of resources available and
the impacis of skill and strength on foraging return rates should determine
bath children's time allocation to productve labor and the total amount
they produce {cf. Bock, 1995; Draper & Harpending, 1987; Hawkes, O'Con-
nell, & Blurton Jones, 1995). Children also face a potential trade-off be-
tween early productivity and later adull production. Thus, the impacts of
hoth productive labor and nouproductive praclice on later adult produc-
tivity should also affect children's food production. For example, boys in
any socleties spend a good deal of ume in nonproductive hunting prac-
tice. Amoog the Machiguenga, boys spend much time hunting small lizards
and iu target practice. They sacrifice the more immediately produclive
activities of helping their mothers in the garden and collecting wild foods,
aetivitics that their sisters perform,
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The characteristics of potential food resources also affect the produc-
tivity of adults, Rates of retunt from hunting are likely 1o impact on men's
food production (see Lancasier & Kaplan, 1992, for a discussion). The
productivity of older peaple 1may also depend on the availubility of foods
that may require skilt to extract, but do not require great strength or
stamina. The produclivity of 11¢ environment, relative to population den-
sity, 1s also likely to determin: the net energy flow to women.

These lwa matn constraint on reproduction, the lengih of the infancy
period and the net energy flov 1o women, may vary in (heir hnportance in
different ecological contexts. Yhen food is abundant, the main constraint
on lertility may be the hea th impacts of weaning. This would likely
correspond o periods of ma <imwm population growth ryates {cf. Hill &
Hurtado, 1996). Whien popula ion density is high relative 1o ihe productivity
of the environinent, the net ¢ ergy flow to women may be mast importnt.

MECHANISMS UNDERLYIN & HUMAN RESPONSES
TO ECOLOGICAL VARIATI N

In order to adjust parental i1 .vestunent and fertility optimally in relation
w0 ccelogical variation, hune ns must possess a set of mechanisms that
translate environmental inpurs into hehavioral outputs. Many of these ad-
Jjustments, especiatly those in olving parental investment, may be accom-
plished through psychological processes that direct attention w functional
relationships, aided by 2 storc of cultural knowledge. Other adjusiments,
such as those governing fertili y, may be accomplished by the physiological
mechanisms discussed earlier.

The optimality conditions specified by the quantitative analysis of the
model {]{ap_lan, 1996a) sugge:  that these psychological mechanisms must
be able to detect diminishing returns 1o investments. 1t is (he shape of the
relationship between investue nts anel outcomes that determines the opti-
mal amount to invest. When returns to an extra unil of inveshnent in
olfspring income or survival | roduces a smatler fumess improvement than
a comparable invesunent in fortility, it no longer pays Lo nvest more in
the offspring, even if the inve stment is beneficial, Compared 1o observed
investments, 4 slightly lenger 1rsing period, a slighdy lower work require-
ment for children, and slightly more food given 10 children would probably
increase their survival or adult mcome. However, people should be selected
te possess psychological mec] anisms that detect diminishing veturns ancd
to adjust invesunent accordil yly {Borgerholf Mulder, 1992: Harpending
et al, 1990; Pennington & 1L opending, 1988).

To summarize, the propos 1! here is that selection acts on the coordi
nated outcome of mechanism . that bolh regulate parental nvestment ancl

"
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fertility. Investment may be regulated by psychological mechanisms that
direct attention to fundamental relationships bewween investments and
outcomes, and that detect diminishing returns o invesunent. Actual deci-
sions will be the product of those mechanisms and some reliance of cultural
norms that benelil from accumulated experience. The regulation of fer-
tility, on the other hand, may invelve litde or no direct coguition, and be
wholly regulated by physiological mechanisims responsive to breast-feeding
regimes aud net energy flow. This makes sense in the context of the
theoretical model insofar as fertility is the passive result of optimal parental
mvestent and an income hudget for reproduction. H, after allocating
invesunents 1o existing children, there is enough time and energy to sup-
poit the next offspring, it should be produced.

PARENTAL INVESTMENT AND FERTILITY
REDUCTION IN INDUSTRIAL SOCIETIES:
THE COMPETITIVE LABOR MARKET THEORY

The Empirical Relationship Between Fertility and Fitness,
and the Requiremnents for a Theory

There Is mounting evidence that peaple in modern state sacicties in the
developed world do not muximize fitness through their fertility decisions
(e, Irons, 1983, 1590, 1993, 1995, Kaplan, Lancasier, Bock, & Johnsan,
19495, Lam, 1986; Perusse, 1993; Retherford, 1993; Vining, 1986; but see
Simoms, 1974, for daw suggesting a positive carrelation among wealth and
fertility within sociocconomic groups). Observed ferdlity behavior deviates
from the predictions of fitness maximization in wo ways. First, and most
importaut, observed fertility is lower than would be predicted based on
muodels of fitness maximizadon. For examnple, we showed that among men
in Albniquerque, New Mexico, the number of third-generation descendants
(i.c,, grandchildren} is highest anoug those who produced the most {ie.,
>12) children {(Kaplan ecal., 1995). This contrasts sharply with the observed
modal fertility of 2 (Fig. 5.2). Higher parental fertility in modern developed
sucicties s associated with lower achieved educational and economic stalus
ol ollspring (Kaplan etal., 1995; see also Blake, 1989, and Daowney, 1995, for
reviews), but the lower earning capacity of children from large familiesxloes
uob decrease their fertility and so there is no apparent fitness reduction
associuted with lowered parental investment per child.

The second way in which modern belavior deviates from the predictions
ol simple budget constraint models of quantity-quality trade-ofts is that
higher earning adults produce no mnore children than dieir lesser earning
counterparts, even in well-conorolled studies. Whereas available data on
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FIG. 5.2, Feriiliy and grandchildren. {The bars show the lrequency
distributiou of feriility in peccents for Angio inen bors between 1930 and
1938, The solid line plots the OLS estimate of the relationship heiween
number of children and number of grandchildren among Anglo mien whose
children bave compteled reproduction. Modal feniility is 2 children, b

number of grandchildren is maximized with the highest number albsecved,
12}

pre-industrial socicties consistently exhibit a positive relationship between
vesources or power and reproductive success {Barkow, 1989; Beizig, 1986;
Boone, 1986; Borgerholf Mulder, 1987, 1988; Chagnon, 1988; Cronk,
1991a, 1991b; Flinn, 1986; Hughes, 1986; Irons, 1979, 1993, 1945 Kaplan
& Hill, 1985; Low, 1990; Meculey, 1985; Turke & Betzig, 1985; Voland,
1990), siudies of postdemographic transition societics either find ne rela
tionship or a negative one {Kaplan et al., 1995; Perusse, 1993; Retheviord,
1993; Vining, 1986; as we found in this study, see Fig. 5.4).7 The models
presented here predict that under most conditions, fertility should be a
monatenically increasing funclion of resources for investrent in repro-
duction, and when wealth does nol affect the value of parental invesunent,
fectility should increase linearly with resources.

An adequate theory of the demographic transition must accomplish two
things. First, it must specily the condidons that changed, leading o a
reduction of fertility and the observed relutionship between wealth and

*Studies of traditional smaliscale societies suggest thac fertility may be optiniized 1o
maxiniize the production of descendants over the long nun {e.g., Bluzrton Joues, 1946, 1987,
for the [Kung in Bowswana; Blurian Jones & Sibly, 1978; also see Fll & TTuriads, 19696, for
disconfirmation ainong the Ache). The abrupl change in the association betveen wealth and
lertiliey that occurs an the same time fertility is reduoce:d historically (Retherford, 1993) requires
explanation,
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fitness. Secand, it must account for why those changes produced the ob-
served responses within a larger theory of the determinants of fertility in
general. In the context of the theory proposed here, it is necessary 1o
specily the aritical differences in the relationship between parental invest-
nient and child oulcomes in pre- and postdemographic transition societies
and to show why the suite of evolved, proximate mechanisms just discussed
might produce the fertility and parental investment behavior observed in
madern, postindustrial revolution labor markets.

In order for the theoretical models 1o explain the reduction in fertility,
especially in the face of growing wealth, exogenous changes in the value of
parcntal invesiment are required, The transition from high 1o low fertility
requires that the marginal returns from parental invesunent decrease more
slowly in modern socicties than in traditional and peasant sacieties. In fact,
the ditference in the raies a1 which returns to parental investment must be
great cnough to more than compensate for the higher real wealth in
post-transilion contexts. We presentan analysis (building on Becker's [1975]
analysis of invesunentin human capital) that implies that, for a large part of
the range of investments, investiments in ofTspring income in skillgbased
compelitive markel economies exhibit either constant returns to scale or,
with growing techinology, increasing returns to scale (see Fig. 5.3).

Sumnilarly, o account for the fact that, within modern societies, wealth
is uncorrelated with ferulity, the model requires that the shape of the
[uncdons relating parental investment to offspring income or survival must
dilfer systematically with wealih. In particular, it requires that higher earn-
ing parcnts must be more effective at producing embodied capital in chil-
dren than lower earning parents, This part of the analysis relies on the
dea that the skills uffecing productivity with modern technology are cu-

Offspring

Primary Production Economies
Income | o z

Competitive Labor Madkets l

] Compelitive Labor Markets with
Technologica! Growth

Parental Investmert

FIG. 5.3, Relationship between parental investinent and offspring income
as o Tunciion of the ecanciny.
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mulatively acquired and that the production of embodied capital in chil-
dren depends on the capital embodied in parents {sce Becker, Murphy,
& Tumuara, 1990, for a relaterl argument in the analysis of mHCropalerns
in cconomic growth and fornlity). For these conditions w predict low
modern fertility, the sum ol agespecilic investments in oflspring must
conslitute a greater proporticn of adult income in modern contexts than
in high fertility regimes, To predict the lack of a positive association be-
tween income and fertility, age-specific parental invesunents must increase
proportionally with wealth. vy theory is that skills-hased competitive labor
markets produce just such conditions. In response 1o those couditions, the
evolved proximate mechanisus governing fertility and parental investiment
produce a fertility much lower than the litness-maximizing output, The
psychological processes regulating desired investment per child and other
expenditures produce a budgeet that daoes not permit more than two Lo
three children. There is a coi-llict between the tertlity schedule that our
physiological response system would produce and consciously desired fer-
tility. This has stiroulated the dimand for effective birth control technology.
The interacuon of those processes with current sociceconomic conditions

is discussed following the an:lysis of investment in embodicd capital in
competitive Jabor markets,

Investment in Embodied Capit |l in Skills Based,
Competitive Lahor Markeis

There are qualitative differenc s between subsistence production and wmod-
ern competitive labor markets in the reladonship between invesunents in
human capital and productivity. In subsistence-based economies, the rela-
tionship between skills and I eductivity depends on the aclivity. For ex-
ample, successful agricultural production requires knowledge of weather,
soil, und pests in differing deyices depending on the local ecology. Some
function with eventually diminishing retrns will likely characterize the
relationship between productirity and human capital. In those economies,
optmal levels of invesiment wi | be determined Ly the diminishing inpacts
of further investments on prodnctivity, However, compelitive labor markets
will tend to produce wage stuctures that equalize the present value of
costs of investments with the carnings (see Becker, 1975, for a detailed
presentation of this argument,.

This scction begins with a h: sic summary of some of the principal results
from the economic analysis ol lubor markets. Tt then applies those resulis
to parental investment in the « mbodied capital of offspring. It alse modlels
the case in which parents with higher tevels of skill are able to procduce
embodied capital in offspring .t a higher rate per unit of invesunent. This
model is designed o specify the conditions that would have 1o be met in

r
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order for the models of fitness-aximizing investments in offspring number
anel ofispring quality o predict the empirical pattern of results found in
modern sodiety.

This analysis is a form of reverse optimality. We already know mulch
about the basic empirical patterning of modern ferlility and parentat in-
vestment behaviar. The goal here is to develop an oplimalily framework
fvr analyzing opdmal ferility and parental investment behavior in.lhe
context ol a labor market economy, and then to determine the assumplions
that would have to be met for the model 1o predict the observed behavior.
Once those conditions are specified, empivical rescarch can be conducted
to determineg il they hold in meodemn socicty. .

The economic analysis of labor markets examines wage structures in terms
of the supply and demaund for labor, Firms are expected 1o hire labor and
combine it with physical capiial in an optimal mix to produce goods at the
towest cost, The firm's demand for labor is depicted as a function of the
wages paid per unit of labor. The demand curve slopes downward, because
as wages decrease, profitmaximizing firms will wish to hire more \_«rorkcrs
(sce, for cxample, Varian, 1992}, The basic assumption underlying the
downward sloping demand curve is that, if all other inputs into the ‘pr('Jdbuc-
tion process are held constant, each extra unit of labar will havc‘a diminish-
ing marginal product. Thus, if there are 1,000 Jaborers employed in the labor
muarket, the 1,000th worker will increase tolal praduction (and hence sales
revenues) less than the 1,000th worker. A profit maximizing firm will wish
to cmploy units of labor as long as the revenues derived from adding Ll‘u:
nextworkerare greater than the wages that must be paid {i.e., until a quantity
s reached such that the marginal revenue derived from a unit of labor is
equal to the cost). Thus, the demand curve represents the marginal revenue
of a worker as a function of the total quantity employed.

Fitness-maximizing or, in economic usage, utility-maximizing individuals
will atternpt to gel the highest possible return for their labor, Th(.: fuppiy
curve represents the amount of labor that workers would he wn]llng' to
supply us a function of wages. In general, supply curves are upwm.“d s!o?tng
because higher wages will entice more workers to join the labor force. The
ket is cleared at the point of intersection bewween the demand and
supply curves, and the wage level defined by this intersection is l.he equi-
fibriwm wage paid to workers. One important result obtained from the
astidysis of wage structures is that at equilibrium, the difference in wages
paid tor jobs requiring differing levels of human capital will exactly com-
punsate for the increased costs of acquiring the capital (Becker, 1978).

This result can be extended to parental investunent in offspring embod-
ied capial. According 10 the model in Fig. 5.1, fitness-maximizing parcm,s_
will be willing to pay those costs if the increase in the adult income of
their oftspring would olfset the loss in ferdlity. Define the to1al parental
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investment in the traditionat and unskilled lahor sectors at equilibriim as
#* with an associated ferdlity rate,

Iy
b (: -—)
m

The fertility of parents producing skilled offspring, ¥, would be

I fi%
Boaedo g ?

Pt prrc

Filness-maximizing parents would be indifferent 1o raising skilted workers if

1 ¥ 4 o
b*IOZb'I',or 1’=P ¢ ];;
p*

where " is the income of skilled workers. This leads to the predicuon that
forces of supply and demand will automatically generate an equilibrium
in which parents are indifferent to alternative levels of fertility and offspring
income. Filness gains from increased income per child will exactly cqual
the fitness costs of lost fertility.

In additon, variation in ferdlity will also reflect changes in other invest-
ments due 1o increased invesunent in skill. ‘The initial model of investment
trade-offs among ferility, siuvival, and income of children tiplies that
increased investment in one component of offspring reproductive value
leads to increases in other components {Kaplan, 1996b). Thus, anyone
investing in more skilled childien will also invest more in their health and
survival. This would engender even greater fertility differences wnong par-
ents investing in ditfering skill levels for their children. In fact, one might
argue the increascd investment in public health at the end of the 19th
century was as much a consequence of fertility reducldon as a cause.

This simple analysis is potentially capable of explaining several aspects
of the empirical pattern just discussed. It explains why compelilive lalxor
markeis with skill-differentials linearize e relationship between parental
investment and olfspring income for a large part of the observed range.
It also predicts variation in fertility levels within income classes, because
parents will be indifferent to alternative cheices of fertility and income,
In addidon, the children of higher investing parents witl carm more, but
will not necessarily have more children than the children of lesser investing
parents. Because optimal invesunent in this maodel does not depend on
income, skilled workers will be indifferent to producing skilled or unskille
offspring. 1f they produce unskilled offspring, they will have more children
than unskilled workers. If they produce skilled olfspring, they will have
the same fertility as unskilled workers who produce unskilled offspring. If
both skilled and unskilled workers invest in skilled offspring, then skilled
workers will again have higher fertility due to their higher incoe. It also
predicts investments in health will retlect investments in income-producing
skills, both histordcally and across skill levels.
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Still, several majer problems remain unrcs(?l_vcd. Firs? the mod‘e.l,‘ as 11L_
stands, predicts that there will be a mean dl[fcrcnu_i in ll'.t‘: YCf tility o
skilled and unskilled workers. Although both types o.[ workers will be in-
different to raising skilled and unskilled child.rcn, sl.ul!cd workers, c;n :{w-
erage, should be more fertile due to their .'mghcr mv‘:omc‘ Sccon{‘, 'L'lel
model can not account for sustained fertlity reduction bec'ausc lmu‘a
decreases in fertility in one generation will be matched .by mi:.reast:_',s in
some future generation. Third, the maodel does nat prcdlct‘an inter gc.?n—.
erational correlation in income (i.e., wealthier parents producing wealthier
hildr as is tound empirically. .
d"'ll::: ecl;)[;l:isu the cqualitfaf ik::‘):.i]ily ACTOSS incm.ne classes and ll‘lﬁ ‘mtafr-
generational correlation in fertility, higher-earming parents must invest
more in children than lesser-carning parents. Here we foi}ow ‘Br::ckc:r et
al’s {1990} suggestion that the production of humelm capital ‘1s h;:mmr
capital intensive. If the qualities that increase ‘pmdu'cuvc Oulpl_ll:rﬁ ‘now}
edge, reading, wridng, logic, and mathematical _s]-ullls, the pro F;tlcuo:.}l:‘
those qualities arve likely to require inputs (JF a similar naturt.:. ]dlj,v‘ln;
of many inpuis, in terms of the cmbodied cz?pllal pro.duce‘d, shou ¢ ep o
on the capital embodied in those inputs. First, consider m_puls Q bpar.e -
time. There is significant evidence that the nature of pau:nl--‘:luld u:(te.l.
action varies with the educational level of parents (Harl.‘& Risley, 1.].)5,‘
Hoft-Ginsberg & Tardif, 1995). This probably means llllﬁ sk:lls‘aud bCh_dV.lOll
patterns that result from parental tme inpuls are associated wu'h the c_‘sp}m
embodied in parents. By the time children enlcT the publhml cdzlu_'fl‘il}‘l)ln
system, there are clear ditfcrences among then? in school-related s 1 s:
and those differences are related 1o sociocconomic status. Sc_c()nd, the rate
at which a child Learns may depend on the knowledge and skills she alrca‘t‘ly
possesses. Much of the edncation offered in schools is‘hasc'cl onthe prerp::‘.cl
that knowledge is cwmuladve (CGromer, 19933}, Rasic skiils dlf_‘. acqllll';.(b
first, and those skills are used as a foundation for the a_lcqmsmfm.of.l. .1(,
next sct of skills. This would imply that the impact of the child's tmme
inputs would depend on skills already in Pluce. . . -
"This would mean that the net increase in embodied capital at each Id.g(,
would be funclious of bhoth the quality of inputs, and |.th capilal‘ acquu'c:l-
at younger ages. Define £, as the total amoum.o{ embodied caplL’al :11:1 :-ig:;
x, and ¢, as the nel increase in embodied capital at age x. We can thin
of £, as a stock and g, as a fiow where

=1
B3
y=0

. . s e - as
Next define for a given age of the child, 1, as Lllt:: Cll}l(i s time, .;P:;dv
parent’s time, f,, as other’s time (such as teachers’), £, as the child’s
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existing stock of capital, E_,,,‘ as the embedied capital of parents, E | as the
embodied capital of the others giving time to the child, and i, 15 resources
spent on all other inputs. Then ¢ can be written a5 a funciton of nputs:

e(x) = el by o by B n By o B, iy, 1),

where

de, de, e, o%e, e, die,
s A A . , and e »3 )
at{‘u aEr:,x af}a,x abr,x al‘-‘qg BF.,_, a!x a]z:-‘ a!}._, aE L x af-{,lx af‘;,,_:

The first four cross-clerivatives or interaction terms are written to indicate
that the effect of cacly input will be greater as the recipient's (i.c., the
child’s) stock of embodied capitzl increases, This is importaut because it
means that at cach age, optimum investment in the child will be a positive
function of the skills the child already possesses and that variance o in-
vestment will increase with age. The lust two terms indicate the expecta-
lions, that the valuc of parents’ and other’s time inputs will also he an
increasing function of their own stock of embodied capital. This means
that more skilled parents should invest more and that parents should also
invest more in children who are receiving inpuls from higher quality
schools, The rate of capital embodiment is also a function of time, £ This
is meant to indicate that the overall level of technology and kuowledge in
the society will impact the rate of capilal acquisition and optinal levels of
lvestment.

If this is true, it has important implications lor the supply and dewand
for embadied capital in the labor force. Now, ihe optitnal level of invest-
ment in children may vary with income, It is casy (o imagine a positive
covariance between income ol parents and the child’s stock of luman
capital in early childhood, duc to the positive covariance between inconie
and the value of parental time inputs to children’s development. Lven if
there are diminishing returns to parentsl lime inpuls, parents with more
embaodied capital may actually spend more time with children il the impact
ol their time is greater at each levet than that of the tine parents with
less capital have o spend,

If the value of later inputs, such as resources and thine dedicated 1o
education, is an increasing function of the child’s stock of embocdiecd capi-
tal, then the stock of capital in children will become increasingly divergent
with age. This will also mean that the otal costs of embodying a given
amount of capital will be a decreasing function of the parents’ stock of
capital. Although the cost of the time parents invest in children will be
greater as parental income increases, the incrcased efficiency of Lier inpus
will compensate for the greater expense of ime by higher carning parcits.
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Total investment in embodied capital at the optimuin will therefore be
positively related, both directy and indirecuy, to the stock of capital em-
bodied in parents. . ‘

Thie significant implication of this reasoning is 1hat the popuia‘uon dis-
tribution of fertility, parental invesunent, and incomes in competitive labor
markets will be determined by both demand and supply functions. The
demand curves will reflect technologies of production and the atlendant
demands {or workers with varying levels of skili. The shape of the supp_ly
curves will reflect populaton variance in rates of rewrn to in.vestmcnt n
cmbodied capital. The values of the cross-derivatives just (ltscusseFi are
critical for determining whether the model predicts a positive assomauc?n
hetween parental stocks of embodied capital and parental mw:_slmenlls .m
children’s stocks, and a corresponding association beiween children s‘ 1.n~
comes and parents’ incomes. The lack of income diffc‘renccs in _fertlllly
requires that oplimal investients increase linearly with income. It l«;rlc de-
note optimal parental invesunent for the ‘i_th an(? jth parents as Bi and
ﬁJ” respectively, then equal numbers of children for all income levels re-
quires that

p_p_n
R

with superseripts 0 and | representing the parcntal and offsp‘ring genera-
tons. Iowever, if embodied capital decreases, the costs of embodying
capital in ottspring increases as well, the increased inct?_mc'ncccssary 10
motvite people w invest i higher levels of skills for offspring need not
be as great as the fiiness costs of oblaining those skills. . .
This within-populaticn helerogencity in the costs of embodying capital
in children means that diminishing returns o parental investment are not
cdetermined by the environment as they would be in primary production
cconowies, but rather by the popnlation distribution af embodied-capital
production [unctions. First, consider the highest skilled jobs in the ecoil-
onty. Those jobs would he filled by individuals with the lowest costs of skiil
acquisition in decreasing rank arder uniil the point is reached when the
next cheapest worker is more expensive than the product he or she pro-
duces. His or her parents would therefore invest less in hitm or her than
would be necessay to obiain the highest skilled jobs, and he or she wmblld
Tl employment in the next der of skill. That der would tien be occupicd
by individuals in decreasing vank order umil the next cheapest workc.r
would nat be paid enough 1o compensate for skill embodiment. This
process would continue through the lowest skilled jobs in the economy.
Next, cousider the related proposition that technological change in
production will be positively velated 1o the stock of emnbodicd capital ai the
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population level (Becker eLal,, 1990). If higher levels of general education
of the populaton are asseciated with more rapid technical progress, the
demand for more skilled workers will increase as more investment is made
in education, Through time then, the demand lor new levels of skill will grow.
For the simple model, this would imply that skilled parents would not only
have the option of producing children of equal or lesser skill, bu will have
the opportunity to reinvest the dividend from their own educational invest-
ments in even higher levels of skill for their children. As long as technology
1s constantly growing and generating demand for new levels of skill, sustained
ferdlity reduction over many generations is possible.

Although the continual intergenerational reinvestment of dividends
froun investments in embodied capital seems hard to sustain indefinitely,
it cloes seem consistent with the lust century of technological growth and
increasing investment in education (see, e.g., Denison, 1985, Lesthaeghe
& Wilson, [986; und Lindert, 1986). In lact, there may be Seme excess
return to educalion, especially at high levels, if there is a significant lag
between increases in demand for skilled labor and correspanding increases
in supply (see Fig. 5.3). Because the embodiment of skills takes time, some
tags between demand and supply are likely. This would lead to higher
rates of return to investments than would be cxpected at equilibrivm. Such
excess retlurns could drive fertility 1o a minimum level.

So far, we considered only fertility reduction and not the quanltitalive
level of fertility. We also neglected the integer constraings on fertility and
have treated fertility as if it were continuous. However, we know that mini-
mum fertility greater than zero is one. If there were excess retums 1o
mvestments in embedied capital, one might expect most people w have
one child. Yet evidence suggests most people consider an only child o be
undesirable and have a @get fertlity of two or three children (see Fig.
5.2). There is also evidence, however, that only children do uaot difier in
education and achievement from children raised in two-clild familics
(Blake, 1989). Yet, families with more than two children do show reductions
in vducational and income achievement {e.g., Blake, 1989; Kaplan et al.,
1995). This suggests that decreases in family size below two children doces
not increase the total capital embodied by children.

This lack of effect may be due to several factors. Some of the costs of
invesunent in emhodied capital may be fixed {see Becker, 1091, for an
analytical treatment of fixed and variuble coss). The choice of u neigh-
borhood to live in and the taxes paid for social services, including public
education, are obvious examples of tixed costs. Thus the non-impact af a
reduction from two children o one child may reflect diminishing muarginal
returns 1o variable costs, us they represent an increasing proportion ol
total costs. This would be tue if the two types of costs were nol perlectly
substitutable. Also, men in focus-group discussions in Albuquerque ex-
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pressed ithe opinion that interactions with siblings were an imporlfam con-
trilbution to development, and that mutual assistance among siblings was
helpful in atwining life goals. Regardless of the reasons f_of_ this lack of
impact, there scems litde positive incentive to reduce feruility l)lclow two
children, Moreover, because the number of children is nol contunuous, a
reduction of fertility below we children requires a 50% change in fertility.
This kact, coupled with the risk associated with the possible loss of an only
child, creates a large disincentive. Increasing retuns to scale for increases
in embodied capital, combined with a lack ol increase in embodied capital
witle a reduction to once child, may be sufficient to account for the two-child
family.

Empirical Predictions Derived from the Skills-Based,
Competitive Labor Market Model

To sununarize, we propose that two characteristics of modern cconon?ies
might be sufficient 10 account for a period of sustained fcrtil.ity reduction
and for a corresponding lack of income variation in feriility. The* first
characteristic is the direct link between costs of invesument and wage rates
due to the forces of supply and demand for labor in compelitve economies.
The secomxl is the increasing ecmphasis on cumuladve knowledge, skills,
adl technologies in the production of resources. These two characteristics
iy wgether produce the historically novel condlitions that (.a} invc?lmcms
in olfspring lucome have nondecreasing (i.e., constant or increasing} re-
turus to scale at the populadon level, and (b} embodied capital of pz.lrents_
is positively associated with returns to investment in einbodied capilal 'oi
children with diminishing returns at the individual level set by the within-
populaton distribution of costs of skill embodiment. _
These propositions generaie a serjes of predictions with }'cs!)fecl o fer-
tility, parental invesument, and child outcomes. Patterns of ferality 5h0‘uld
reflect investments in embodied capital and efficiency in the production
ol embodied capital. First, the observed relationship between income arn(l
fertility (i.e., no eflect; see Fig. 5.4) should be the result of two opposing
causal processes. Increased resources should be associated with higher
tertility, butincreased efticiency in the production of human capital should
decrease ferulity. However, because education and waining affect both
mecome and etliciency in the production of human capital in the same
divection, the wo opposing effects cancel each other out, Second, two
kinds of ferility citects of embodied capital should be discernible. One
clteet is due to invesunents in own embodied capital. Men who invest more
in training and educaton are expected to delay fertility. Another effect is
due to increased investiment in offspring embodied capital. Holding in-
come constant, more educated men are expecied o stop reproducing at
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lowcl'“ Rnn’u'cs, Third, education has become increasingly important in de-
lermining economic outcon .es during the course of this centiry (Burck,
1976; Herrnstein % Murray, 1994; Newcomer, 1955; Vinovskis, 1094), so
that we should find a paue.n of increasing importance of education in
determining fertility.

. A similar series of predit ions are generated with respect o parental
fnvcsunent. First, within ecc namnic strata, more educated parents should
mv.t:st more lime and resour s in each child as well as having lower lertility.
This should be especially t ue of investiments in the child’s education.
Sc_cond, parenlal education should be negatively related 10 the probability
of ceasing to live with an oll ipring, because the negative eflvar of lowered
parental invesiment will be greater for children of more educated parents.
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Third, more academically able children should receive higher levels of
investment {especially, school-related investment} than less ahle children,
even within familics, because there are higher returns to investment n
their human capital (see Becker & Tomes, 1976, lor a similar argument).
Fourtl, levels of investment at different stages of the child’s development
should be posilively corrclated with one another, contingent on the child’s
progress. The quantty and quality of early investments should positively
alfect early educational performance, which should, in turn, positively af-
leet later invesunents. The loss of parental investment due 1o marial or
relationship dissolution should also negatively impact child outcomes.

METHODS

The specilic aims of the project were to test aliernative theories of ferdlity,
maling and parenljng among nien, using a representalive sample from
Albuguerque, New Mexico. The research design for the Albuquerque men
sample consisted of two complementary intervicws, a short inlerview ad-
ministered 1o a large representative sample and a longer interview admin-
isteved to a subsct of the men in the short interview sample. Approximately
7,100 short intesviews and 1,250 long interviews were conducted.

Potential respondents for the short interview were contacted at the
Bernalillo County Motor Vehicle Division (MVD) as they received their
driver's license photograph. The Bernalillo County MVD serves all of
Albuquerque. All men who appeared 10 be over 18 years of age were
considered eligible for inidal contacl. If they agreed to the short interview,
which took about 7 minutes te administer, the interview was conducted in a
private area al that dme. On the basis of the answers to the short interview
(uestions, cligibility for inclusion in the long interview sample was deter-
mineed. The criteria for eligibility were (a) being age 25 or over and (b)
having come to the MVYD for the purpose of license erigination, renewal, or
for a photo ID. The purposes of the study were Lthen explained to eligible
men in more detail and they were offered the opporiunity (o participate in
the long interview, for which they received a $30 payment An appointment
was then made o conduct Uie long interview in either amobile office vehicle,
an office at the University ol New Mexico, or at their homes.

Albuguerque is the largest city in New Mexico with a population of
455,000; approximately 35% of the state’s population lives in greater Al-
buguerque, More than 95% of all New Mexican males over 20 years of
agre have @ current driver's license (U.S, Deparunent of Transporiation,
1993), compared to an estimated $2% telephone availability {of which
30% arc unlisted numbers) for the Albuquerque area {U.8. Department
ol Commerce, 1992), Individuals who do not drive use the MVT} to obtain
valicl photo 15, and drivers' licenses and photo IDs must each be renewed
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every 4 years. By law in New Mexico, drivers’ licenses and IDs cannot he
renewed by mail or by phoene. Thus, sampling licensed drivers and indi-
viduals obtaining photo 11's at the MVD provided a highly representative
sample of the male population.

This approach has several advantages over standard sammpling tech-
niques, such as random digit telephone nwmbers, city directory Jistings,
or housing units. The long interview requests sensitive information ahout
illegitimate children, sexual affairs during marriage, family violence, ho-
mosexual experiences, and variation in male parental investment in chil-
dren of different wives or of different sexes, Qur ability to guarantece
privacy, confidentiality, and anonymity was essential to the gathering of
such intimate data from a large sample of men. '

Evaluation of Sample Bias

We compared the demographic characteristics of our sample with data
froem other sources such as the census. We examined the age and eihnic
distributions ol our sample compared to licensed drivers and to census
population data for males. There were no significant differences in any of
these comparisons. In fact, the ethnic breakdown of the MV sample is
alimost identical to the one obtained from the 1990 Census,

The Short Interview

This instrument was designed to obtain information on place and year of
binh of the respondent and his parents, years in Albuquerque, ethnic,
educational, religious, and econamic background of the respondent and his
parents, number of years he lived with each parent, number of hall- and full-
siblings, the fertility and age of siblings, aumber and age of biological
children, years lived with biological children, number of spouses and women
with whom the respondent had children, number of nonhiological offspring

(step and foster) that the respondent parented, and income of the respond-
ent and his current partner.

The Long Interview

The long interview collected information on Lhe life history of the respond-
ent, including his family history, rearing background, the parental invest-
ment he and his siblings received, employment history, major sexual and
nsarital relationships, investment in children, and child oulcomes. Fhe
form began by establishing the composition of the respondent’s current
Lhouschold and then asked about the respondent’s childhood and ahout
the people whe raised him. It focused on parcutal and extraparental in-

vestnent the respondent received, and the stability of carctaking relation-
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ships. This information provided us with a socioeconomic and educational
contextior the respondent’s upbringing, as well as a measure of the stability
ol his parents” major sexual relationships. The next section of the intervicw
focused on resources in the hife cowrse such as the linancial investment
mace in the respondent by the previous generaticn or by his caretakers,
el al what age he established financial independence. It recorded the
respondent's employment history with occupation, industry, and income
data collecied in a lite-history format. ‘The subsequent section gathered
dits on vach of the respondent’s full and hatl-siblings. This section was
designed o provide data on cach of the respondent’s siblings, which was
comparable w data regarding the respondent himsell. This allowed us o
extend our data set by one generation. The next section concerned re-
productive refationships. It elicited duta regareding the interviewee's sexual
wiions, marital relationships, and any relationship that produced a preg-
nancy. Nata in this secion was also collected to follow a life-history fonmat
for integration with employment, reproductive and parenting data. The
following section covered parental investment, reproductive decision mak-
ing, aned parenting behavior. The inital partion was a history of all preg-
nancies and outcornes, which the respondent believed or suspecited he
lathered or someone claimed he fathered. The next part collected daia
regarding parenting of children, both biclogical and nonhiological. If (the
man < not live with the child unmiil age 18, a special series of questions
were asked as to why they were separated and what investiment the man
mude in the child. Questons were also asked about financial investment
i all children afier the age of 18 that parallel the questions in the sibship
portion of the interview. The last section of the interview focused on
lile-course strategics. We asked about reproductive or family compaosition
prelerences, reasons for not having more children, reasons for not repro-
ducing atall, and financial straiegies during the life course such as chauges
in being a borrower, saver, and spender, and current financial status, The
interview concluded with a bnef selfreport questionnaire that allowed us
o ask some personal questions, such as attitudes about women, relation-
ships and commitment, engagement in behaviors used 1o get women to
have sex with them, total numbers of sexual partners during slages of the
life course, and risk-taking behaviovs that affect morbidity and mortality,

RESULTS
Fertility
Figures b.4a and 5.4b show the effects of year of birth, ethnicity, and

incame on the completed fectility of men, Yarallel 10 national statisucs on
the fertility of women, the results show that Anglo men{non-Hispanic
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Whites) men horn prior to 1920 and afier 1940 have lower completed
fertitity than men born between 1920 aned 1949, who accomplished most
ol'their reproduction during the Baby Boom years.S New Mexican Hispanics
evidence higher fertility than Anglos in each cohort. However, there is ne
indication of a baby boom; instead diere is a trend towared lower feriility
through time, approaching Anglo norms. There is na net eflect of current
income on completed fertility among Anglos, and a slight negative clfect
among the earlier cohorts ol Hispanics.

Although the lifetime data show no net effects of income on compleied
fertility, the relationship between ferility and income is, in lact, complex
and bidirectional. Fducaion is a major pathway o higher income, and
education clearly depresses fertility at young ages. Table 5.1 sumimarizes
the results of a set of logistic regression analyses, designed (o determine
the impacts of education on (he probability of having a child during a
year at risk, using data from the short interview sample. All years from age
ol 15 10 49 arc in the risk set. One regression analysis was conducted for
each age class and cthnicity. Income was controlled for in cach analysis,
The column labeled N is the sainple size in risk years. The education
parameler is the maximum likelihaod estimator of the impact ol an addi-
tivnal year of education on the log-odds of a hirth occurring. The odds-ratio
can be interpreted as approximating the relative risk due 1o a unit change
in the independent variable when event prebabilities are clase o zero.
The partial p is 1the standard probability that the cducation paranieter is
actually zero for the population as a whole, given the estimited value of
the sample stalistic,

The results show thal for both Anglos and Hispanics, education has a
very strong negative effect on reproduction during the late teens and even
through the 20s. It gets gradually weaker with age, and in facy, is mildly
positive among Anglos in the age classes of 35 1o 39 and 45 1o 4%, suggesting
difterential scheduling of births. In these analyses, income at the iine of
the interview either has a small posilive effect on lenility or no effect an
fertility, alier education is controlled for (results not shown-—see analyses
based on year-by-year income dala {rom the following long interview).

The data presented in Fig. 5.5 clearly demonstrate, however, that for
most men, there is a long delay between the conpletion of education and
first reproduction, suggesung that the inhibitory effects of carly reproduc-
tion an subsequent education are not great. Pancls A and B of the

glll'(.:
show the hazard of first reproducton for Anglos and Hispanics,

respec-

———— e

Men born after 1945 are omitted from chis analysis because miany of them had not
completed their fenility by the tinie of the interview, Resulls published previously (Kaplan
et ak, 1095) shaw that most men compilete their reproduction by age 15, and wicluding yeas
past the age of 45 does not alter resulis apprecialsly.
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¥ach Additional Year of Education on Male Fertility b
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tively; panels € and D show 1he corresponding survival curves (the ligures
were generated using the life-table method with the Lifetest procedure in
Statistical Analysis Software). The hazard of fisst reproduction is very low
for all education levels prior 1o the age of 20. Even for thosc who did not
complete high school, the peak liazard of first reproduction docs not occur
until about ages 25 and 22 for Anglos and Hispanices, respectively. In fact,
for Anglos, the hazard of first birth is actually higher among those who
conqﬂcuxllﬁghschooiLhanaunong dropouts during the late teens and
carly 20s. For college graduates and those with postgraduate degrees, the
peak hazards of first birth do not ocour unil 29 anel 31, respectively,
;unongJRngkm;ou28;uu132,Rmpecnvdy,mnong!!ﬁpanhﬁ.Tthunﬁwd
curves that correspond to these hazards distributions reflect 1hese trends,
and also show that alinost twice as many Anglos fail 1o reprodice as do
Hispanics.

TWu:hnpaclofcducaﬂon(nlreproducﬂon hasincreasedllwoughthne.
Table 5.2 presents the result of logistic models in which (he ligodds of
birth oceurring in a year at risk prior 1o the age of 30 are regressed on
education by decade of birth and ethnicity, For both Anglos an Hispanics,
the negatve effect of education increases dramatically for men born after
1940,

There are alse periad-parity interactions in fertility. Table 5.3 shows the
results of logistic models in which the prebability of 4 birth is regressed
on periad by parily. The baseline period is all years of sk prior to 1946
(i.e., prior to the Baby Boom period). The Bootn period denotes the years
between 1946 and 1962, and the post-oom period denotes the years alter
1962. For both Anglos and Hispanics, the probability of first reproduction
{i.e., at parity zero) is about wice as high during the Boom period {sce
the oddsratie column) and about 5% higher during the post Boom
period than it is prior to the Baby Boom. This rellects the much laer ages
at Birst repraduction during ﬂH:dCPHﬁﬁOHEUKlWﬂTYﬂHH {ci. Tuble 5.5).
The progression from one child to two children also occurs more rapidly
cduring the Boom period tor both Anglos and Hispanics, but is not signifi-
cantly diflerent between the pre- and post-boam periods. The higher parity
progressions show a very different trend. There is no significant difference
between the Boom and pre-oom periods in the progressions from wa
or more children to the next higher parity; however, afler the Haby Boom,
men are less than half as likely 1o progress from two or more children 1o
the next higher parity.

Table 5.4 examines the period-parity-educalion interactions. For Anglos,
educalion has a strong negative elfect on first reproduction for all periods.
However, during the Baby Boom period, it increases the rale For all parity
progressions afler the tirst child. During the pre- and post-Boom peiods,
education hasIN)sqyﬁﬁcanLcﬂbc[(n;Inghcrpaﬁlyprogrc&ﬂuns.Forlh&
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TABLE 5.5

Median Age at First Reproduction by

Birth Cohoi, Ethnicity, and Education

N Flyh

Sehined High Schnol Collepe -t a1 ande

{nhort Age N Age N Age N Age N
< 1920 30 54 30 264 3 115 33 HO
1923-1929 20 24 27 1134 29 114 27 i
Anglo 19301934 26 21 25 241 6 137 27 130
19401944 30 13 20 474 28 313 41 324
195011964 28 21 an 53l 35 306G 434 200
< 14920 27 54 28 34 34 ] 20 113

1920-1929 45 G2 26 H 27 2% 27 H

Hispanic 1450-1934 24 BO 25 i8] 26 44 26 iz
941949 24 97 24 475 24 102 27 7h

1950- 14950 24 127 50 T4 30 197 31 Gl

panics, there is no cffect of education during the pre-Boom period. During
the Boom period, there is a negative elfect on lirst reproduoction, a small
positive effect on the progression from one to two children and no effect
on higher progressions. During the post-Boom period, education has a
negative cffect on all parity progressions.

Table 5.5 examincs the elthnicity-education-cahort interactions for first
birth in greater detail. It shows the median age at first birth for men by
decade of their birth, educational attaininent and cthnicity. For Anglos,
two effects are readily apparent. First, median age of first repraduction is
high for the oldest men, decreases steadily to a minimum age: for the nen
beimn between 1930 and 1939, and then increases steadily for men born
later in the century. The effect of education changes through time, There
is a small positive effect for men prior o 1920, no effect for men born
between 1920 and 1939, and a very large positive effect on age al st
reproduction for the 1950 to 1959 cohorl. For the 1940w 1949 cohort,
there is a positive effect for men who have at least completed high school,
but high-school dropouts have a Ligh median age at fiest reproduction,
For Hispanics, there is titde cffect until the 1940 to 194G coliort, The
positive effect of education on age al lirst reproduction is also greates) lor
men born in the 1950 1o 1954 cohort.

Table 5.6 examines marital and cohabiting fertility with the smaller, but
more detailed, long interview sawmnple. It displays the results of a logistic
model of the predictors of the probhability of a Hrst Lirth, Wilh respect to
ethnicily, it shows that overall Anglos are only 93% as likely o reproduce
in u given year as are Hispanics. The period effects ou warital /cohabiling

Chelels-
Hatio
0.0
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1.25
1.22
0.00
0.0
0.95
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TABLE

Logistic Regression Mode! for the Probability of Birth for Married and Cokahiting Couples*

-0.08
0.49
~0.58
1.08
0.23
£.20
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-5.45
—4.51
-0.05
0.01
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0.43
-0.01

Estimate
—4.65
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)N = 10,210 % = 1661.1, p < 0.00601.

Number of her kids from previous relationships
Number of his kids from previous relationships

Income {in thousands of 1990 dollars)

Presence of youngest child age 1-2
Her age

Presence of youngest child age 2-3

Her education {years)
His education (years)
Her age (squared)

Virredie
Intereept
Anglo
During Boom
Post-Boom
Parity of 1
Parity of 2
Panity of 4




50 KAPLAN, LANCASTER, ANDERSON

fertility reveal the different causal processes ut work in determining ol
fertility for the different peiiods. The pre-Boom period is the bascline.
The prabability of a birth is about 62% higher during (he Boowm periad,
and only half as high during (he post-Boom period relatve to the pre-Boom
baseline. Although for Angle s, (otal fertility rates are ahnost the same for
cohorts reproducing priov ¢ the Baby Boom as for those reproducing
afier the Baby Boom (Fig. 4 4a), marital fertlity is much higher prior to
the Baby Boom. This shows that the low completed fertility prior to the
Baby Boom is due primarily to delay in marriage, whereas the low com-
pleted ferlility alter the Bah: Boom is due to decreased marnital fertility.
To examine the parity elfects, a parity of zero is used as the baseline.
Because all years Irom the a1e of 15 to 49 define the risk set, the lowest
probahility of repreduction cccurs before the first birth, After the first
birth, men are meore than % times as likely to have a sccond child in a
given year. The progressions 10 higher parities, although higher than the
probability of furst birth, are much lower than the progression probability
from first to second birth, I'irth spacing effects are evident as well, The
baseline is no child under th - age of 3. Not surprisingly, il there is a child
of 1 year or less of age, the probability of the next birth is only 5% uas
likely. If the child is between | and 2 years of age, a birth is 10% as likely.
The data alse show that the characteristics of a man’s mate are highly
determinate of fentility rates. The cifects of a man's education on fertility
appear Lo operate solely through his mate’s education {the Pearson cor-
relalion between the two is .6+, When both a man and his mate's celucation
are in the regression model, the woman’s education has & strong negative
effect on fertlity (the odds-atio is .45 for each additional yeur ol educa-
tion), but the man's educati m s nol significant. hn addition, it his mate
has children from a previous narriage, they are also less likely 1o reproduce
(see below). If a4 man has ¢ildren from a previous relationship, on the
other hand, there is no sigh Hcant decrease in ihe likelihood of having a
child. Because the long interview sample contains data on income earnc
during cach year of 4 man's life, we can also assess the et of income
on lertlity. A man’s incomd in a given year is positively associated with
the probubility of having a hild. This reduces the negatve cilect ol cdu-
cation on fertilily.

Investment

Parental investment in child en is multidimensional and difficult to mecas-
ure. Men can spend time with their children, take an active interest in
their development, spend money on them directly, and attempt to influ-
ence their well-heing throug the choice of a partuer, residential location,
and school system. To begin :he analysis, we examine physical co-presence,
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and the likelihood of ceasing ta live with a child before he or she reaches
given ages. We then proceed Lo time investments and monciary expencli-
Iares.

Table 5.7 presents the results of a logistic model in which the log-odds
of divorce/relutionship disselution for each year of the relationship are
regressed on a vector of predictor variables using the long interview sample
ot Hispanic and Anglo men. Ethnicity has no apparent effect on refation-
ship cissolution. As found in other samples, there is a dislincuve time
wend in divorce, Years at risk after 1980 are the baseline for ihe analysis.
During the 1940s and 1950s, the hazard of dissolution was much lower.
Thie hazard increases signilicantly in the 1960s, but it is sill lower than in
the years afler 1980, The 1970s are not statstically different from the
period after 1980, The log-odds of divorce decreases linearly with dme in
the relationship (a second-order polynomial term is not significant—not
stiawn i the able). Marriages are much less likely to end than are co-
Labiting relationships (note the odds-ratio of 0.16). As found in other
studies, the woman's age al the beginning of the relationship is a sirong
predictor of dissolntion, with the likelihood of dissolution decreasing with
age. The conditional probability of dissolution increases with each sticces-
sive relationship (Lo, with each prior dissolution).

The eltect of children's presence depends on their biological relation-
ship to the men. Children who are the genetic offspring of men inhibil
dissolution. The log-odds of dissolution increase almost linearly with each
additional biological child (the linearity of this eftect cun be seen when
nwmnber of children is treated as a vector of indicator or dummy variables—
not shown here). The presence of a child under the age of 4 also has an
adelitionl negative effect on the fikelihood of dissoludon. The presence
of a child from a previous union of the woman (i, her child, but not
his) increases the likelihood ol diverce, whereas il the man has children
from o previous relationship, there is no discernible cffect.

As in the case of fertility, the effect of education on dissolution operates
througls the woman. Although in an uncontrolled analysis, male education
1s negalively associated with the likelihood of dissolution, it has no effect
ounce the negative effect of the woman’s education is controlled for. Male
income has no ellect on dissolution, but the proportion of total family
income contribuled by the man is positively associated with the likelihoot
of divorce.

Figure 5.6 examincs scparation from children per se. Using the data
frem the short interview sample, Fig. 5.6a shows the changing likelihood
of ceasing to live with a child under the age of 6 as a function of Lhe
child's year of birth and the man's education. A very small percentage of
children (about 5%) born belore 1960 cease to live with their father before
ihe age of 6, regardless of parental education. However, as separation
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becomes increasingly likely through time, the effects of education become

readily apparent. For the cohort born in the 1980s, the probability ol

separating from the father before the age ol 6 increases o abont 25% lor
children whose father has less (han a high school diploma, 8% lur those
whose father has only a high school diploma, 12% for children of men
with a Bachelor's degree, and only 8% for children of men with a post-
graduate degrees (this graphical presentalion is supported by regression
analyses, not shown). A similar, but less dramatie, pattern ol elfects can
be seen for the probabilities of ceasing Lo live with the [ather bLetween the
ages of 6 wnd 15 (Fig. 5.6b) and for all children prior o age 15 (Fig. 5.6¢).

Table 5.8 presents the analysis of men's time investments in children
during their elementary school years. The dependent vaviable is an index
ol time involveinent, dérived lrom summing wme spent alone with the
child between the ages of 5 and 12 (in 5 levels, for ranges of verage
number of hours per week ) and involvement in the child’s education
{low = 1, mid = 3, and high = 5b), Hispanic men report higher time in-
volvernent with childres than Anglos. Neither sex nor income Appear Lo
have any effect, although there is a nonsignificant trend oward slighuly
more involvement with both. Men reporl much lower Ume involvement
with children who are not their biological offspring. Similarly, the number
of siblings within 2 years of the focal child is negatively associated with
time involvernent. Men's lime involvement has increased through time, as
the child’s year of birth is positively associated with it Both the respondent’s
educaton and assessment ol the child's scholastic intelligence are positively
velated o time involvement. Ouly 1 18% of the varance in the dependent
variable, however, is accounted lor Ly the independent variables in the
model.

Analyses of monetary expenditures on children during the year prior
to the inlerview are reported in Tables 590 and 5.49h. They cover all
monelary expenditures an children {the sum of expenditires on the child
inclueling food and housing, education, clothing, lessons and hoblbices,
pocket money, medical expenses, room and hoard [il away], and gills), A
lobit model was run (o account for the truncation in the distribution
associaled with reports of zero cxpenditures, especially tor children be-
tween 18 and 28 years of age. 1t is possible that some children actually
coutributed w their parents, and that some men would have aken maoncy
from children they parented il they could. In any case, the results of the
tohit analyses were very simitar wo te Ordinary Least Scuares (OLS) ve-
gressions, which we omit for the sake of brevily.

For children uader the age ol 18 (Table 5.9a), total expendinues do
not vary by sex, The respondent’s year of birth and ethnicity alfect expen-
ditures, indicating a trend toward increased expenditure with age and
lower expenditures by Anglos, respectively. Fxpenditures jucrease with age
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TABLE 5.8
Least Squares Regression Maodel of Men's Time
Investment in Elementary School-Aged Children®

Puramete Nendritad Purtial
Variable LFE - Estimaie Error T ¥
Intercepr § ~40.55 §.97 —3.06  0.0022
Angle 1 .70 0.4 -390 0.0}
Clhuilet's sex 1 —{L 18 i -1.h3 01214
Inconme when chilid was b 1 (.00 1,00 -0.60  0.5464
Unrelated child l —.55 a.1a =369 0.0002
Ninnber ol siblings 2 yeans oider or younger l —0.39 .09 .60 Q.05
Chill’s year ol birih l .02 .01 303 0003
Elis education (years) 1 0.07 .02 353 0.0004
this assessinent of cluld's intelligence i 0.16 0.07 033 0.0001

*N= 1173, F= 1881, p < 00001, & = 0,115,

of the child. Not surprsingly, both the respondent’s and his mate’s income
{measured in thousands of dollars) are strong positive predictors of ex-
penditures. However, years of education of bath the respondent and his
mate have independent positive effects. The parameter estimate for nun-
ber of children in the family is negauve, but the standard error of the
estimate is so high that it is not signiticandy different from zero. The
elfects of genetic relatedness and cohabitation with the child’s mother are
interesting. Children are divided o Tour groups. Children who are the

TABLE 5.9a
Tabii Maximum Likelihood Regression Model of Men's
Monelary Expenditures on Offspring Ages 0 Through 17%

Frarameier Stecndard Parival
Varzehie fatimute o Z #
Imercem 4925 60 2286.60 4.34 1.0000
CHTsping's sex —~210.27 226,34 -0.93 0.3529
tMan's year of Bitth —13.50 21.15 -2.29 6.0219
Angle —574.05 254.69 —2.26 0.0240
Qtlsprng's year of birth -107.18 20,76 —4.00 0.0601
Rlac's wcaine (n thowsands of dollas) 8.33 231 3.00 3.0003
Wile's caie (o thousands of doblars) 14.649 6.42 2,29 {.0222
Man's cducation {yeurs} 114.11 52.00 .16 0.031G
Muathers education (years) 157.4% G190 2 R4 0.00497
Total numbes of ollpring —B49.21 90.40 =049 (.3237
Unvelated chikd living with him -478.51 408.73 -1.62 0.3075
Cenetic oltspring not living with him —-1408.90 27227 ~3.71 0.0002
Ungelared ohild net living with him -1210.40 47117 —4.06 0.6001

i GO, log likelihood = —1308.07, p < 0.0001.
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TABLE 5.9
Tobit Maximum |. kelibood Regression Madel of Men's
Monetary Expendinnes on Offspring Ages 18 Through 23*

Parioneier Storvduid Draadieed
Vanabie Entimate ey Z I
Intercept =1917.80 1108900 -7 08627
Sex —405.67 hd3.58 075 04555
Oiispring's year of birth 44952 P31 th25  (.8063
Anglo —70606.65 G240 =14n 02471
Totl number of siblings -169.96 20900 HD 04162
Man's year of bisth ~95.41 1656 ~2.00  0.0396
Man's income (in thousands of doll us) 34,70 8.54 .39 0.0000
Wife's income (in thonsands of dullus) 14.22 18,27 092 03572
Man's educatian {years) i4.61 118.05 0.34  0.7572
Mather's educatian (ycars) 394.34 12293 191 00013
Unrelaied child, man living with 1 mother ~2646.10 1251 254 00053

Genetic offspring, man nou tiving withi the mother  -2362.50 649.11 338 0.0007
linrelated child, man not living with (e mother  —4600.80 Y2010 =500 0.0000

*N = 195, log ikelihood = -162: 76, p < 0.0001.

genetic offspring of the res) ondent and who are sill living with the re-
spondent are the baseline. "'hey receive the most mnonelary invesunent,
The next highest level of invesunent is given to nongenetic offspring (ic.,
usually the mate’s child) who are living with the respondent (in fact, those
children do not differ signit:cantly from genetic offspring). Genetic oli-
spring who are not living with the respondent receive less invesunent,
approximately $1,000 less. Children who are not the genctic offspring of
the respondent and who no longer live with respondent receive the very
least investment, $1,900 less.

Expcnditurc:; during the caollege years (ages 18 0 23; Tuble 5.9b5) do
not vary by the child's sex, age, ethnicity or nunber of siblings. Father's
gross income is the strongest predictor of expenditures, whereas mother's
imcome is nonsignificant. Moihier's years of education has a sirong pusilive
elfect (again, father's educanon has a positve effect when wother's edu-
cation is mnitted from the n odel, suggesting that fathier’s cducation may
operate through mother’s ed ication). In this case, genetic relatedness and
the respondent’s relationshif. 1 the child’s mmother botl have Targe ctfcots,
Children whe are the genelic offspring of the respondent and whose
mother is still living with the respondent are the hascline; they receive the
most monetary investment.! 'he next highest level of investinent is given
to genctic offspring whose 1nothers arc separated from the respondent

‘ ; . . .

Because many children over 1l - age of 18 ceside away frowm their parents and we are
particularly Interested in the effects « Dmarital dissolution on children, we use the respondent’s
coresidence with the child’s mothes a8 the baseline.
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and 16 unrelated children whose mothers are living with the respondent;
they receive $2,000 less investment. The very least investment is given to
childven who are not the genetic offspring of the respondent and whose
mothers no longer live with the respoudent, a decrease of $4,600.

Finally, Table 5,10 examines financial support for higher education by
the respondent. The cause and effect relatenship bewween educational
attabinent and support for education is dilficult 10 disemangle. [1a child
decides not o awend college, it is not possible to provide support for
college; however, it is also possible that a lack of support is the cause of
nonattendance. For this reason, we restrict our analysis to only those chil-
dren of the respondent wha attended college, about 50% of whoin received
some suppart. A logistic regression analysis was conducted. Hispanics are
less likely 10 provide support. Number of siblings is negatively associated
with support, and the effect is song. The respondent’s income is also
agsociated with the probability of support, although his mate's is not, The
cducation ol both mother and father are significant with small effect sizes,
as is the father's prior time invelvement with the child {i.c., when he or
she was in elementary school—see previous definition). Again, we find
strong eftects of biological palernity and the respondent's relationship 10
the chiled’s mother. Support is reduced when the father does not live with
the child's mother and is not the child's biclogical parent. Children who
e not the respondent’s biclogical offspring and whose mother is no
louger living with him do not receive support from him.

Ouicomes

In a previous paper (Kaplan et al., 1995}, we reparted that hoth the re-
spondent’s educiation and income were negatively associated with number
of siblings, positively associated with father’'s income and number years
prior to the respondent’s 18th birthday that he lived with his father. Those
analyses were based on the short interview data set. Here, we examine
oulcomes [or the respondents’ children using the long interview data sct.
An OLS regression analysis of the child's years of education is presented
in Tuble 511, Ouly individuals older than 22 years ot age are included in
the analysis. The child’s sex, year of birth, and number of siblings appar-
cntly have no effect, once the other predictors are controlled for (oven
though in uncontrolled analyses, individuals with more siblings have lower
cducational attainment). Anglos have about .6 years more education on
average. The respondent's income when the child was 18 is posilively
associated with educational atwinment, although his mate's income is not.
Both the respondent's and the child's mother's years of educalion are
positively associated with the child's education, although mother's effect
is greater. The respondent’s time invelvement has an additional positive
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elfect (a separate analysis, not discussed here, indicates that this effect of

time invalvement operates through the child's school years, during ele-
mentary and sccondary schoal). Children who are not biologically related
to the respondent but whose inothers were living with hi whea they were
18 years of age achieve aboui .7 years less education than hiological ofi-

spring whose mothers were living with him when they were 18 years of

age. Biological olfspring whose mothers ceased (o live with the respondent
before the ¢hild nuned 18 achieve about 1.3 years Jess education, whereas
children who are not biclogical offspring and whose mothers ceased o
live with the respondent befare the child turned 18 achieved 2.6 years less
cclucation.

DISCUSSION OF THE RESULTS

The data on male fertility indicate that both the enset of reproduction
and parity progressions have changed through the course of the century.
Age at first reproduction is high for men horn early in the century, de-
creases for men born during 14920 to 1934, and then increases for men
born afier 1840, FThe effect of investment in lnunan capitd, as measured
by years of education, an fertility is greatest hefore the age ol 30, This
reflects its greater impact on the onset of fertility than on parity progres-
sions after the first child, However, the impact of investment in own hitiman
capital on the onsct of fertility appears to have changed through time. For
men born during the carly part of the century, years of education have
litile effect on age at first reproducton. The delaying effect of education
on feriility has increased through time,

One interpretation of these results is that the Great Depression of the
19305 and World Wars T and Il delayed fertility for all men. During the
postwar Baby Booam, low-cost loaus for altordable housing anc the GI Lill
allowed men 1o reproduce at earlier ages, cven though invesunent iu
f:(lucau'ou was increasing. Following Lthe Baby Boom, the onset of lertility
ts again delayed for everybody, but especially for men investing more in
human capital, This may reilect increasing costs of education, as well as
increasing importance ol education in the deiermination ol wages (Burck,
1976; Herrnstein & Murray, 1994; Newcomer, 1956; Vinavskis, 1994).

The onset aof reproduction is probably determined by many factors. In
addition 1o investnent in human capital, men must obtain a partner an«
acquire the resources necessaty for reproduction, This is prohably why
there is a signilicant delay (as much as 10 years, on average) between
completion of schooling and first reproduction. Examination ot fertility
onsei among men without high school education suggests that those other
factors were more important during the early part of this ceatury. Perhaps

"
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the carlier onset of reproduction among less-educated men in receyl co-
horts is due to the fact that acquiring the resources for reproducaon is
less of a constraint now that there wre social wellure supporis for poor
families. It is also possible that now more educated men are also engaging
in more postgraduate, on-thesjob training. In both natanal samples (U.5.
Bureau of the Census, 1985) and the Albuguerque sample, men with higher
cducadon exhibit greater increases in wages with increasing employment
experience than do men with fewer years of education. This may also
account for an increasing delay in the onset of fertility with education.

There has also been major historical change in the higher parity pro-
gressions. For Anglos, the hazard of progressing [rom onc parity to the
uext s greater at all paritics during the Baby Boom than cither prior 10
or after the Boom. There appear to be dilferent causal processes underlying
the low completed fertility prior to, and after the Baby Boom. The principal
cause of low fertility prior to the Boom is the low hazard of progression
frem zero children to the first child. Foliowing the Boom, the low fertility
is due to the low hazard of progressing from twao to more children. Perhaps,
this change refleets an increasing wrend toward invesiing in the human
capital of children and increasing costs of educating them. Men today are
much more likely to stop reproducing at the second or third child. Focus
groups’ discussions with men in Albuquerque suggest that men are con-
sciously deciding to stop reproducing at low paritics so that they can invest
more tine in their children and provide them with funding for education.

The analysis of the long interview data on marital fertility suggests that
olce a union is established, it is the man's partner’s level of education,
rather than his education, that significanty lowers marital fertility. One
way men mnay opt into @ parental investment strategy is through the sclec-
tivn ol a partner. Men who choose educated women may be selecting a
low-fertlity, high-investment strategy. It is also interesting that after con-
wolling for partner's cducation, male income positvely aftects fertiliyy.
This result nns counter o conventional wisdom,

The predictions of the competitive labor market model just discussed
were supported by the analysis of the data on investment in children and
on child outcomes. Consistent with the idea that human capital of parenls
is pusitively associated with rates of return Lo investment in offspring human
capital, men's cducation is associated with higher levels of investment in
children, including tme involvement, monetary invesunents, and the prob-
ability of living with the chikl throughout the period of parental invesunent.
Also, as predicted by the model, men's time involvement with children 1s
positively associated with their assessment of the child's scholastic intelli-
genee, although the direclion of causality may be unclear. A third predic-
tion of the model is that investments in children be positively correlated
over the child’s life course. This prediction is supported by the fact that
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financial support for college is positively correlated with the man's earlier
time involvement with the child during elementary school yours.

The unpact of fertility on parental investment appcars to be greater for
time invelvement than for menetary investments, The
within 2 years of e focal chiied is negatively correl
ment, but we find no effects « n expe

nwnber of siblings
ated with time involve-
nditures. The elfect of income 15 just
the opposite. Fhere is no effc o of income on time involvement,
by far the strongest prediclor of monetary expenditires.

The data on outcomes sug rest that those investments do increase e
educatonal achievement of « hildren, Tt is interesting 1o note that cven
afler the effects of investmeius are taken

inte account, there is still a
residual effect of both mother's and father’s education on chitdren’s edy-

cational achievement. This re: ult is consistent with the idea that the rate
of return to investments in hiaman capital of offspring increases with the
level of parental human capitil. Hlowever, it is also pessible that the eflect
is due to genetically mediated parent-offspring correlations in acadernic
abilily or molivation, Another possibility is that more e
instill more positive attitudes loward education and gre
of educational achievement in their children.

Taken 1ogether, these resulls provide substanial indirect support for
the embodied capital approach to fertility and pare
for the specific model of inve stment i1 embodied
labor markets. However, the s pportis based largely on gualitative predic-
tions, each of which is potentially consistent with some other thearetical
model. An adequate assessment of the model will require
tests of quantitative predictions.

bt ic is

ducated parents
Ater expectations

ntal investment, anc
capital in skills-based

more rigorous

Two major difficulties must be overcome, First, the model's (ieoretical
constructs are very difficult to neasure. Years of education is enly o proxy
for emboclied capital. Measur ng the embodied capital of hoth parents
and children is especially cll:i'lenging, given that it is multicline

nsional
and heterogeneous. Similarly, sare

ntal investment is only pearly approxi-
mated by our recall-based me: sures of cxpenditures of tme and moncy.
The effect sizes we obtained ar: probably smaller than the truc effect sizes
as a result of measurement eror, In order 10 determine the quantititive
relationship beiween parental rmbodied capital and the rate ol retien on
investments in chiklren's embedied capital, a prospective study that over-
comes those measurement problems will be necessary.

Second, selection bias produces another difficulty, Fducational achieve-
ment, ferlity, parental investaent, and mate selection are
chaices. This means that men are not randomly assig
achievement levels, parites, and so on. As a resuly, it is difticult 1O assess
the impacts of those characteristics on child vutcomes. For exsple, the
association between parental cducaton and the child’s educ:

cudogenous
ned to cducational

ttion could
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he due paciiaily to unobserved chamcler.istics that a!'i"chFd [ilu? .parc:tli
choices about how many years of education to pursue as wel s ;—0, :
effect of education, per se. Because the theory pl:l:SC['lltd here lmlp lf,sa:::l
inuicate causal pathway relates endogenouns chomfts to .one anoll ].ZIO]VCd
ultimately, 1o child outcomes, the problem of s\clccuon I)1a§ nu‘llsll ).L ovee
so that an accurate quantitative assessment of those relationships can
“ht:;n:(;l.ml point, there is clear cvideflce that bic:logical pal‘crmly:{swri(;l:;
vant (0 male parental invesunent. Men 1[1.vest less in children 'tro_m P Fuious
unions of their mate. Although expenditures on young children EﬂiL 1.11
affected by biological paternity, both .limc: _ln\ff':slmenl }H_ld‘ aupp'olrar:s( ;:;;dg
the college years 1s greater for gcnct:Ac n‘ﬂsplnng 1l_1an for a m,f e y Uin,
In acddition, the investment in a mate’s child is ::cmungcnl onlalr_?;_l 1} . eg
relivtionship with that parter. Men cease to lll\-’ifsl m .a} th[](, .;)ifilo i::a);
stop living with the child’s mother, unless lh(:‘ child l.h a Sf} 1‘1;__ bioy g(sec
oflspring of the man, and even then support is r{:dut_.u.d signi lC']:l; ‘ycffca
Weiss &.Wiilis, 1985, for a theorelical chauncm of this ctlcct)l. 1;. o
of those reduced investments is also seen in Chl].d oulcomes, with © u‘ lcr:
who are raised by men other than their biclogical .f'.tlhcr or who a!fe?:n
fully raised by their father achic\,‘ring lawer cducalluna‘] outcomes

alter parental income and cducation are controlled for}.

SUMMARY

The fundamental featurcs of the human life course, clearly exh:blf.ccf lJy
all extant hunter-gatherers and in contrast to nlh.cr nonhumm‘f .Prllnsii'.f.b
and nuunmals, are prolonged postweaning ‘ju‘vcmlc (lcpc.ndcuf_c on g)ar
ents, the simultaneous support and provisioning of mulflplc. (Ilt:plcnc cnt
young of different ages, marriage, and the 1.nvolvc1'nt:n‘t of 1;:::1 in “fea:;c_
and provisioning of children, and a‘ long llf{': spr;m with o e:r. no}r{;l }llan
ductive individuals supporting their offspring’s rcpmducu‘o_n (Kaplan,
1996a; Lancaster % Lancaster, 1987). In other words, the c.rmcal huma.n
lite-history adaplatons are all I’eamrc.s that focus 0?1 lhc] m\[!e?l_r.ncfl;tlgn
ollspring by parents over much of the life course, paruafl.ar y after infancy,
and not simply on greater numbers of children produced. ‘ e
Selection musi have acted on the coordinated ‘o.nlcome of mct,luu‘nsrrr:s
thut both regulate parental invesunent and .fcru]ny. In_vesum:;u rt:\:dy r::_
regulated by psychological mechanisms that direct atiention to 1L:Jna arrllcdi‘
tal reladonships between investments and o.m'comcs., and that _(_l;:c_l "
winishing retirns o investment. Actual decisions will be ‘lhf: proc u;._
those maechunisins and some reliance on cultural‘ r‘mrms that benefit '101111
acowmulated experience. The regulation of fertility, on Lhe aother hand,
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may involve litte or no direct ¢ »gnition, and be wholly regutated by physi-
ological mechanisms responsiv: to breastfceding regimes and nel energy
flow. This makes sense in the context of the theoretical moclel insofar as
fertility is the passive resuli of ¢ plimal parentd investment and an income
hudget for reproduction, [f, alivr allocating investments to existing chil-
dren, there is enough time an:d energy to support the next ollspring, it
should be produced.

This complex set of mechanims that regulated parental invesiment and
fertility in time pasi, one that ap sreciates relationships between investments
and outcomes and diminishing relurns to effort, is now expressed in the
context of modern cconomies wnd is associated with major reduclions in
fertility ane increases in parentil invesunent, We proposed that wo chare
acteristics of modern economic, might be sullicient to account for a periad
of sustained fertility reduction and to a corresponding lack of income
variation in fertility. The first cluracteristic is the direct link between cosls
of investment and wage rates due to the forces of supply and demand for
labor in competitive economics. The second is the increasing emphasis
on cumulalive knowledge, skil.s, and technotogics in the production af
resources, These two characteristics may together produce the historically
novel condilions that (a) invest ients in ofispring income have nondecreas-
ing {i.e., constant or increasing ) returns to scale at the population level;
and (b} embodicd capital of parents is positively associated with returns
Lo investment in embodied cap tul of children with diminishing returns
the individual level set by the within-population disuibution of costs of
skill embodiment,

The apparenily non-adaptiv:: nature of modern ferulity decisions (as
measured by the number ot di scendants produced) rests on the evolved
rule of thumb that fixed numbc e of children nol in terms of birth-spacing,
Lt by the optimal allocation ol parental investment. In the pasL, investiment
in growth and skill acquisiion reached diminishing returns at a much
lower level of investment. In the evolutionarily novel conditions of loday,
people in developed couniries with skills-based, compelitive Labor markeis
make decisions to minimize th ir fertility 10 two or three children using
the same psychologicul mechanising that, in the past, produced much
lurger families. Now, peeple employ birth control and subvert ihe lacti-
?ion-cncrgy system that fur millions of years used to translale parental
nvestment into fertility.

We presented tests of a model of human ferdility and the Liming of
reproduction in the life coursc using inlerviews with men living in Albu-
querque, New Mexico, about their reproductive careers. The model as-
sumes thal men’s decisions reg wding fertility and investment in children
are directly related to investments they received from their parents and o
Ltheir investments in own educ tion-related hunian capilal. Speditically, i
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predicts that men who have higher levels of human capital will invest more
in their children’s buman capital and exhibit lower fertility as a resule
This predicton is derived from considering two principal trade-offs in
modern sociebes with skills-based Jabor markewss. The lst trade-off is be-
tveen investments.n own human capital and the onset of reproduction.
The second trade-off is between investments in children’s human capital
and total lerdlity. Alternatve life histories result from a posilive correlation
between men's stock of hurnan capilal and rates of return from invesiments
in own and in children’s human capital. Male reproductive strategies,
directed either toward more less-educated children or towards fewer imore-
cducated chiklren, impact on family formation strategics in tenns of the
timing ot reproduction in the life course, number of mates, wtal fertiliy,
likelihood of deserdon, and the praduction of second families.

ACKNOWLEDGMENTS

Support for the research project, mnale fertility and parenting in New Mex-
ico, began with two seed grants [rom the Univt_:l‘sil)' of New Mexico Biomedi-
cul Rescarch Grants, 1988 and 1989, and one from the University of New
Mexico Rescarch Allocations Cominittee, 1988. Further seed money as well
as interim funding came from the William T. Grant Foundation (#89130589
and #31130501). The major support for the project came from the National
Science Foundaion {990 1o 19493 (#BNS-901172% and #DB5-911552). Both
National Science Foundation grants included Research Experience for
Undergraduates supplements. Some of these analyses are based upon work
supported under a Madonal Science Foundation Graduate Research Fel-
lowship granted to Kermiyl G, Anderson,

The authors would like o thank Paul Amato, Alan Booth, Nan Crouter,
John Gatunun, Steven Minlz, Pauicia Draper, Williain Marsiglio, and Cath-
erine Surra for helpful comments on drafts of this paper as well as the
imany undergraduate and graduate studeats at the University of New Mex-
ico who worked on the Alhuquerque Men project in interviewing, coding,
data entry, office management, and data management and analysis. We
would also like o thank Ted Bergstrom, Erik Charnoy, P'hit Ganderton,
Steven Gangestad, Kristen Hawkes, Kimn Hill, Nick Blhuton Jones, David
Lam, and Robert Willis for stimulating discussions about the theory of
fertility and Kishove Gawande for discussions on economic models.

REFERENCES *

Darkow, J. {1989}, Banein, sex, and status, Toronlo: Toroma Bniversity Press.
Becker, o8 (09IS). Hhoman caprial (2l ed). New York: Colunbia University Press,



106 KAPLAN, LANCASTER, ANDERSGN

Becker, G. 5. (1991, A treatise on the Jumily (20d ed ). Cambridge, MA; Marvard University
I'ress,

Becker, GG. 8, & Barro, R, | (1988). A refarmuolation of ihe cconomic theory of feritiny,
{huarterly fournal of Econunics, 1113, 1-25.

Becker, G, S, & Lewis, 11 G (1979). Interaction between quantity wnd guality of childien.
In T, W, Schubiz (Fil), Ecenomics of the fumily: Marvings, childven, wnd human cafrul {pp.
H1-490). Chicago: University of Chicago Press.

Becker, G, 8., Murphy, K. M., & Twnura, B (1990}, Human capitad, ectility and ceonomic
growih. fowumal of Political Econumy, 98, s12-s47.

Hecker, G. S, & Tumes, N, (1976). Child endowmenrs and the quaniity and quality of
childrcn._,!aumaf of Political f’,':.'mumi_]?, 84, 814495164,

Becker, G. S, & Tomes, N. (1586). Funan capital and the rise and fall of Gamilics. Journal
af Labor Feonomics, 4, s1—5%9.

Ben-Porail, ¥. (1967). The production of hiuman capital and the life cycle of earnings. fournal
of Politicad Econamy, 73, 852-465.

Beteig, L. L. (1986). Desporisin and  diffevential veprodduction: A Duruinian wew of hitory,
Hawthorne, NY: Aldine.

Blake, J. (1989). Family size and achievement. os Angeles, CA; University of California Press.

Blurton Jones, N. G. {1986). Bushman birth spacing: A test for optimal interbirth interval,
Eiholagy and Sociobiology, 7, 41105,

Blunon Jones, N. G, (1987). Bushman binth spacing: A direct test of stimple prediciions.
Ethology and Saciobiology, o, 185204,

Blurton Jones, N. G., Hawkes, K., & Draper, P. (1984a). Foraging returns of 'Rung adulus
and children: Why idn’y 'Kung childien torage? fournal of Anthropolugival Reseech, 5003),
217-248,

Bluiwn jones, N G, Hawkes, K, & Draper, P. {1994b). Differences between Hadea and
{Kuny children’s work: Affluence or practical reason? In E. § Bureh, Jr., & L. | Fllanna
(Eds.}, Key Lisues in hunter-guthoer veserih {pp. 189215}, Oxlord, Englamd: Be rg Publishers.

Riurton Jones, N. G, Hawkes, K., & ('Connell, ). Ko {1989). Modeling and measuring the
casts ol claldren in wo foraging sucieties. In V. Standen & R. Foley {Eds.), Comprautive
sorivecoliyy: The behatviornl ecofugy of humans and vther mammals (pp. 367-390), Gulord:
Blackwell,

Bluston Jones, N. G., & Sibly, R. M. (1978}, Testing adaptivencss of culturally detennimeed
behavior. Do bushinan women maximize their veproductive success by spaciig binhs
widely and foraging seldom? In N G Blurton Jones 8V, Reynolds (Lds.), flumean behavier
ane wdaptation {pp. 135-15%). London: Taylor & Franas.

Bock, . (Y995}, The detenminunts of variation in children s neftvities in ¢ suthemn African community.
Unpublished PhD disseriation, University of New Mexica,

Noone, L. (1986). Parental investment and clite family styaciure in preindustrial stites: & case
stucly of late medievai-earty modern Portugucse genealagics. Ameican Authropologs, 88,
859-878.

Borgerholl Mulder, M. {1987). Qn culusral and reproductive success: Kipsigis evidence.
Awmerican Anthtopologing, 89, 617684,

Borgerhoff Mulder, M. (1958). Reproductive consequences of sex-biased inheritance for the
Kipsigis. In V. Stnden & R, Foley (Kds.), Compearative sovivecology of mammals and man (pp.
405-427). Loadon; Blackwell.

Borgerhoff Muldey, M. {1992}, Reproductive decisions. 1n E, A, Smith & B, Winterhalder
(Eds.), Fvolutionary ccology und humen behavior {pp- 339-371). Fhawthorne, NY: Aldine de
Gruyier,

Burck, C. G. {1976, May). A group profile of ihe Fortune 500 chiel cxecutives. Furtune,
1TA-177,

Chagnan, N. (1988). Lile Listories, bood revenge, and watrfare in a tribal population. Science,
239, 985992,

[ T e P,

Pes——1

cm
[}

R R AT I B AR R NN

A, HUMAN PARENTAL INVESTMENT AND FERTILITY 107

Charlesworth, B. (1980). Evelution in age struriured popdations. Cambridge: Cambridge
University Press.

Charnov, E. L. (1993). Life hidtory invariants: Some explorations of symmety in suolutionary ecolugy,
New York: Oxaford University Press.

Cromer, A, (1993), Uncomrnon sense; Vhe heetical pature of acience. New York: Oxford.

Cronk, L. (1991a). Tluman behaviaral ccology, Annuat Heviews in Anthoopolagy, 20, 265-53.

Cronk, L. {1991h). Wealth, status and reproductive success amaong the Mukogodo. Amencan
Anthrofologises, 93, 345-360

Denison, E. F. (1985), Trends in American grewth, 1929-1982. Washington: Brookings Instine,

de Tray, I N (1973). Child qualiy and the demand far children. fowmal of Political Ecanomy,
N1, §70-595.

Downey, 1. B (1995}, When bigger is not beuer: Fawily size, parental resources, and
children’s educational perfarmance. Ameican Saciolagical Revias, 60, 716-761,

Draper, P, & Harpending, 1. (1987). Paremal invesiment and the child’s cxwiromnc—m, l_n
|- Lancaster, . Alunani, A, Rossi, & L. Sherrod (Eds.), Parenbing aovoss the Bifespan: Bivsocial
disenatons {pa. 207-235). New Yark: Aldine de Gruyter.

Flinn, #. (1986}, Correlates of reproductive success in a Caribbean village. Ethology and
Seciohiodoyy, ¥ 1-29.

Hanson, L. A, {1982). The mannary gland as an immunolagical organ. fisunology Today,
3, 168172,

Hacpending, it G, Draper, P, & Penningion, R. (1940}, Culwral evolution, parental garc,
and mortality. In A Swedlund & G. Armclegos (Eds.), Fealth and diease in traditiomal
sucietier (pp. 241-256). Scuth Hadley, MA: Bergin and Garvey. .

Har, B, & Risley, T. (1995), Meaningful differeuces in the cuayduy expevience of young Animmn
chiddren, Balnmuwre: Brookes,

ilawkes, K., O'Connell, ). ¥, & Dlurten Jones, N. {1995), Hadza children's foraging: Juvenile
dependency, social anangements and mability among hunter-gatheress. Curvent Anthre
fudugy, 6{1), GBB-T00. .

tHemnstein, R [, & Muiray, Co {3994). The bell curve: Intelligence and class structure in American
fife. New Youk: Free Press.

Hill, K. (1993). Life history theory and evolutionary anthvopology. fuelutiviay Anthropology,
2,75 98,

[Tl K., & Nunada, A M. (1998). Ache bfe history: The ecology and danography of o foaging
Freaple. Hawthorne, NY: Aldine de Gruyter Press.

Holl-Ginsberg, E., & Tardil, T (1895), Sccocconumic status and parenung. In M. Borstein
(Eely, The hundbook of parenting (Yol 2, pp. 161-188). Hillsdale, NE Fawrence Enbaim
ASSOCIALLS,

Howie, P W, Forsyth, J. S Ogston, 5. A, Clark, &, & du Florey, G V. (1990). Protective
vileet of breast feeding against infection, Ontish Medical fuurmal, 300, 11-16.

Hughes, A (1986). Reproductive success and oacoupational class in cighteenth-cenwry
Lancashire, England. Sacial Biofogy, 33, 109-115.

Lions, W. (1979}, Cultural and biclogical success. In N. Chagnon and 'W. Irons, {(Eds.),
Fuplutionary biology and human social bebavior (pp. 267-272). North Scitzate, MA: Duxbuiy.

[rons, W. (1983}, Hiuunan female reproductive stategies. In 5. K Wasser (Ed)), Suciaf behavior
of female vertelrates {pp. 189-213). New York: Academic Press.

Truns, W, (1490}, Let's make our perspectives broader rather than narrower: & comment on
Tuwrke’s "Which humans behave adapuvely, and why does it inauer?” and on the so-called
DA-DP Debate, Ethology and Sociobiology, 11, 361-375.

Trans, W. (19493}, Monegamy, contraception, aud the culurad and reproductive success
hyputtiesis, Sefavior and Brein Sciences, 16, 295-296.

Leons, WL (1995), Culturad and reproductive success in traditional sacieties, Unpublished inanuscript,
Monhwesiern Universicy,

L LI I I I O O



108 KAPLAN, LANCASTER, ANDERSON

Kaplaa, IL. (1906a). The euotution o’ the human iife

coutrse. Unpublished manuseript, Universiry
of New Mexico.

Kapian, H. {1996h), The campetiti 4 fabor market theory of thie demagraphic wansition and
the evolutionary cconamics ol hwinan fertility and parental investnent. Unpublished
manuscript, University of New lexico.

Kaplan, 1., & Hill, K. (19853, FHu ing ahility and reproductive success amoing anale Ache
foragers. Crunent Antlisopology, 26, 131-13%,

Kaplan, H., Lancaster, |. B., Bock, |, & Johnsan, 5. (1995}, Does ohserved fer

tility maximize
(itness among New Mexican n en?

A test of an optimality mode! and o new theary of

parental investment in the emt odied capital of offspring. Human Natiae, 6, 325-5G0.

Kozlowski, J. {1992). Qptimal allo ation to growth anel reprodoction: L
and size al maturity, Trends Eeelogy and Fvobdion, 7. 15-10,

Kozlawski, [, & Wiegert, R. G. (1986). Optimal allocation of energy w growth and
reproduction. Heoretical Faprulation Bivdogy, 29, 16-37.

Kozlowski, {., & Wiegert, R, G. (1987). Optinial age and size at matrity in amnuoats and
pevennials with determinate g wth. Evolutionary Erotoyy, {, 231-244,

Lack, D. (1954}, The natural regrula wn of animal numbers. Oxtord: Oxford University Press,

Lack, 12, {1968, Frotogical adapiations for breeding tn binds. London: Methnen & Co.

Lam, . (1986} The dynamics of population growth, differential fonility, and ine
American Eronowmic Review, 76, 1 03-1110.

plicitions for age

nuality.

Lancaster, . I, & Kaplan, 1. (1992). Human mating and famity formation staicgies: The
effects of vanability among mal s in quality and the allocation of male clfor and parentsl
invesunent, In A. Ehara, T. Kin wie, O, Takenaka, & M. lwamoto (Fds.), Primnta
{pp. 21-53). Amnstecdam: Elsevi .

Lancaster, ]. B, & Lancaster, C, & (1987). The watershed: Change in parentalinvesunent
and funily-formation strategies in the course of human evolution, in Jo B Lancaster, |,
Altnann, A. 8. Rossi, & L. R. She rod (Eds.}, Pareniing urross the life span: Heovociad
(pp. 187-208}. Tlawthorne, NY: de Gruyter,

Lee, . C., Majluf, ., & Gordon, L |. {1991}. Growth, weaning and maternal investiment from
a comparative perspective. faun al of Zoology, London, 225, 99-114.

Lessells, C. M. {1990), The evolun m of life histories. ln [. R, Krcbs & N K. Davies {Eds.},
H.‘z.’mw'umfm;trmu; An avolutionary wpproach (3rd ed ., pp. 32-068), Oxford: Blwkwell Scientitic,

Lesthaeghe, R., & Wilson, . {1980 ), Modes of proguction, sccalarzation, and the pace ol
fertility decline in western Euru e, 1870-1030. 1n A. ] Coale & 8 ¢ Watking (Eds.), The
decline of ferility in Furope (pp- V01-282). Princeton, NJ: Princeton Usriversity Press.

Lindert, P. 1L (1986). Unequal Figlish wealth since 1670, fuurmel of Politiced Econvmy, 94,
1127-1162.

Lloyd, D. G. {1987). Setection of ofi ipring size at
strategics. Amencnn Naturalivg, 129 800-817.

Low, B. (1990). Occupational statns, landownership, and reproductive Debavior in 19k-
century Sweden: Yuna Parish. - mercan Anthropotogit, 92, 457168,

McGinley, M. A, & Charnov, L. .. (14988). Multiple resowrces and the opumal balance
between size and number of ot spring. Kvolutionary Eealugy, 2, 77-84.

Mealey, L. (1985). Ilie relatiuuship bewween social staus and biological success: A case stily
ol the Mormaen religious hierar Ly, Etholyry uned Sociobiology, 11, 8355,

Mincer, [. (1974). Schooling, expeviv soe and eurmings. Chicago: National Buicun of Fronomic
Research,

foury tuduy

dimensiong

independence and other sizeversus-nunber

Newcowmer, M. (1955). The bigr bus neess executive: The fuctins that made ki, 191950, New
Yurk: Columbia University Pres: .

Oftedal, O, T, {184}, Milk compusition, milk yield and energy oulput al peask lactuion A
comparative seview. Sympovium | uodogical Saciety of fondun, 3, 33-45.

5 TTUMAN PARENTAL INVESTMENT AND FERTILITY 1049

Pennington, B, & Jarpending, 1. (1988). Funcss and ferulity among the Kalahan Rung.
Ameican fournal of Physical Anthropology, 77, 303-319. * )

Perusse, b -[19‘.}3). Cultaral and repraductive success in industrial socicties: Testing .Ih&:
relationship al the proximate aud whimae levels {with commuenis). Braim and Behavioral
Scrences, 16, 207-323,

Retherford, B 130 (1993). Demographic trousition and the rvolution of tutelligence: Theary and
evidence, Linpublshied manuseript, Proguun on Population, East-West Center, Honohih,
[ HIATER

Rolf, . AL (1992). The svoluiivn of Gife histuries: Theory wned analysis. New York: Chapman 1Talb

Rogers, A R (L993). Why menopause? Fvalutionary Ecalogy, 7. 106-420. . ‘ .

Ragers, A, Ko {1991). Evolution of time preference by nawwal sclection, Amencan Economic
ftevivew, 84, 160-481. .

Rogers, A. R, & Blunon Jones, N. G (1992). Allocation of parenial rave. Unpublishecl
mauscript, University ol Utaly, Salt [ake Ciry,

Sheard, N F, & Walker, W. A, (1988). The role of breast mitk in the development of the
istrointestinal wacl, Nufntion Hosgeuns, 46, 1-8. . .
Simons, |. Lo (1970, Hhe effects of tncome on fﬂ."iﬁf}l. Chapel Hill, N Carolina l'opul:\lmns

Center.

Smith, £ G, & Frenwell, 8. B {1974). The optinal batance between size and number of
offspring. Ameican Natueralist, 108, 499-500. )

Stearns, 8. € (1992). The evolution of iife histones. New York: Oxford University Press. )
Swearns, 8, G, & Koclla, J. (1986}, The evolution of phenoypic plasticity in life history oraits:
Predictions for nonns of reaction lor age- and size-at-maturity. Kvohetion, 40, 893-813,
Twrke, P, & Bewig, Lo (1885), These who can do: Wealth, status and reproductive sucress

on IGluk. Etholry and .'{m.'im‘:im‘um, 6, TO-4H7.

LS. Burean ol the Census. (1885}, Lunent population reports, P60, Mo, 156, Table 35.

LS. Deparument of Conunerce. (1992), U, rownes of popndation: General population cherace
termbivi: New Mexico. Washinglon, DG Burean of Census, o

LS, Depaitnent of Transportation, Federal Llighway Administratian. {1993) . Highway statbdies
1987 T2, 22591, Washinglon, DC: LS. Goversument Printing Office,

Varian, HL R, (1992). Mivocconmmie analysis (3rd ed.}. New York: Norton.

Viniug, I R, Ji. (1986}, Social versus reproductive success: The central thearetical problem
of human sociobiology. The fAehiavieral and hain Scences, 9 167-216.

Vinowskis, M. A, (1994}, Education and the economic ransfurmation of nincweenth-century
Ancrica, In M. W, Riley, R L. Kabn, & AL Fooer {Eds.), Age and structural bage Sociely's
Jribure tn provide meaningful opfortunities in work, family, aied lebure (pp. 171-196). New York:
Wiley.

Vitzthom, V. (1994), Comparative study ol breastfeeding struciure and its relation ta human
veproductive ceology. Yautbaok of Physical Anthropolugy, 37, 307-345%, .
Volamd, E. (1990}, Diiferendal reproductive success with the Knunmerhorn population

(Germany, LH and 19ith centwics), Behaviorat Feotugy enid Saciobintugy, 26, 6572,

Weiss, Y., & Willis, R, {1955), Children as callective goods and divorce seidenents, fognal
af Labor Eeonomies, 3, 368-2592,

Whitehead, K. G, & Paul, A. (1981). [nfani growth and human milk requirements: A fist
approach. Lancet, 2, 161-163.

Willis, R. ] (1973). A new approach o the econonic theery of fertility behavior. fournal of
Fuditicd Evonnmy, H1, 814-564,



