DOCUHENT RESUME

ED 091'61f : l, o SR e m.m.”“_éé 669,62§ 

AUTHOR Ross, Sue Goetz
- TITLE ' The Timing and 5pac1ng of Births and Women's Labor
Force Participation: An Economic Analysis.
INSTITUTION - Columbia Univ., ¥ew York, N.Y.
SPONS AGENCY - Manpower Administration (DOL), Washington, D. C.
' Office of Research and Development.
PUB DATE 74
NOTE 195p.
EDRS PRICE - MF-$0.75 HC-$9.00 PLUS POSTAGE
DESCRIPTORS - *Birth Order; *Educational Background; *Family

Planning; Females; *Labor Force; Mothers; Research
Projects; *Werking #Women

ABSTRACT . -
' Empirical tests of hypotheses developed in a
discussion of income and substitution =zffects support the hypotheses
and show that women with more educaticn have their first birth (Bl) -
sooner after leaving school than less educated women; also, an
additional year of schooling raises the woman's age at Bl by only
‘about one-half year. The higher the vifet's education, the shorter the
total interval between Bl and the last birth (Bn), given family size;
the effect is even stronger if family size is not held constant.
Ceteris paribus, more education fer the husband, led to postponement
of Bl. Higher family income.resulted in an earlier Bl and a longer
total interval. Women with more education worked during more of. the
period before Bl, were more likely to work after either B1 or Bn, and
worked sooner after Bn. If famlly income was high, she was less
likely to work after Bl; but if she worked, it was more likely to be
between births. If she worked only after Bn, the high income woman s
last child was older when she (re-) entered the labor force.

(Author) :




. : XCE PARTICIEAT ION:
THE- TIMING AND SPACIKG OF BIRTHS AND WOMEN®S LABOR FORCE PARTICIPATICH

AN ECONOMIC ANALYSIS

by

SUE GOETZ ROSS
160 Ye2st End Avenue
New Yerk, EY 10023

. ' Pro ; sob Mincer
fon Sponsor: Professor Jatod M
Plasertat P Department of Ecoronmics
Columbia University
New York, NRY 10027

U.S. DEPARTMENT OF HEAL TH,
, EDUCATION & WELFARE
NATIONAL INSTITUTE OF
- -~ EDUCATION
THIS DOCUMENT HAS BEEN REPRO
DUCEO EXACTLY AS RECEIVEO FROM
THE PERSON OR ORGANIZATION ORIGIN
ATING IT. POINTS OF VIEW OR OFINIONS
STATED DO NOT'NECESSARILY REPRE £
SENTOFFICIAL NATIONAL INSTITUTE OF
EDUCATION POSITION OR POLICY.

This. repart was prepered-for ths Hanpoﬂw? Admin!sfrafi??é 3;50
Department of Labor, under resauroh and u?velopmsut.ar:;ﬂ ;;;
Uiﬁi 01.%0.72.35, Since grantens conducting res?irczﬂjé;rn;nd
veronmant projects uader Govarament sp0?§nr?ht?.f.ﬁ“:;ur;; i;;
Lo @Qowcﬁs their own judgment freely, thiz rfpsz.“;;.T:TxD;;
ccﬂ=wié‘v raprosent the offfaial cpinlon v ?Olif?b;: é;: rﬂc
partwsnﬁ:of Labor. The grantes is solely responsibise Ty
f this repore.

contents o
i

M
~
00

'[:RJ}:( Iv . . — “ 

oo
- |
o

Aruitoxt provided by Eic:



C COPYRIGHT
SUE GOETZ ROSS

1974

Reﬁroduccion by Ehé G;Stﬂcavernmenc in whole
or in part is permitted for-any purpose,




TABLE OF CONTENTS

List of Tables + 4 « « s « « o s s s s o o &« .-. .

I

LiSt Of FAGUIES: « o o o o o o o o o o o o o o o &

Acknowledgements . « o« « o o o + o & s°8 o o o o

I

II

III

IV

VII

Introduction. . . « & ...’.'. e e e e e e

A. The Topic . .
B. Survey of the Literature

Theoretical Analysis. « ¢ « o o o o o« o s o

A. General Framework

. B. Substitution Effects

C. Income Effects

Data and VariableSl  ® s s s .l . e .'u " s e

A. 1965 National Fertility Study _
B. 1967 National Longitudinal Survey

Empirical Findings: Timing . « . ¢ . « « .« &

A. Primary Samples
B. Other Samples

" Empirical Findings: Spacing. « « « « i « « &

A. Total Interval
B. Average Interval; Number of Births
C. Age at Last Birth

Of Births s e ‘8 8 s ® 8 s s = s s @ s 8 s .

‘A. Introduction
B. LFP Before B
C. LFP After B1

Summary L] « 8 s LI L] s 8 s 8 & s s s s = LI ]

1

Afterword. « ¢« « ¢ ¢« o v v e e e e v o0 e e

Appendices . . . 4 4 4 s s . e s s s s s e e v .

A. Female Labor Force Participation Rates

B. Estimation of Earnings Function .
C. Two Stage Least Squares Procedure

D. Supplement to Table 3

E. Supplement to Table 11

F. Supplement to Tables 19, 20, and 21
G. Supplement to Table 25

H. Comparison of ... Catholics and non-Catholics

I. Supplement to Table 16

Bib liography LI 3 .l . 8 & & 8 6 3 3 8 8 s s s o . o

.Labor Force Participation and the Timing and Spacing

if

“div

20

40

52

74

90

118'

- 124

131

166



LIST OF TABLES

Table - ’v ‘ Pag
1 4 Definition of variable names 47
2 ' Regressions on wife's age in months at first
“birth . 53
-3 Regressions on the number of months from leaving
school to first birth : 55
4 ' Comparison of regressions on wife's and hﬁsband's”‘i
age at first birth ' : 60
5 ' Comparison of regressions on W Age Bl, with and
without husband's age- held constant 61
6 Regressions on interval in months from marriage
to first birth 63
7 ~ Comparison' of regression results using different -
sub-sets of the primary sample _ 66
8 Comparison of regressions on W Age B,, for '
' couples who did and did not receive Iinancial
help ' ~ - 70
9 Comparison of regressions for women married only
once and women married more than once 72
10 Regressions on the total number of months from
Bl \.0 B ] 75
11 Regressions_on estimated total interval : 76
12 : Regressions on Total Int for other sub-sets B £
13 Regressions on average interval between successive
births 83
14 _ Mean values of several variables by #C, with
‘ “ “ t-values for testing significance of difference
between means 85
15 : Regressions on the wife's age in months at B 87
16 Comparison of regressions on Total Int, with and
_ without W Age Mar held constant . 88
17 Labor force participation rates and transition
probabilities 92
18 Mean values of several variables by ‘wife's labor
force participation = 94
19 - Regressions on the number of years worked between
: school and marriage , _ 98
20 : Regressions on the number of years worked between
marriage"andB1 _ ‘ o 99
21 - Regréssions on the number of years worked between S
school and B, - : " 100

i1




Table
22
22
24

24a
25
26
27

28

LIST OF TABLES
(cont'd)

Mean values of certain variables for sub-samples

Regressions on labor force particibation after B

1
Regressions on labor force participation between
B, and B
1l n .
Mean values of variables, by the woman's labor force
status between B1 and Bn :

Regressions on the number of months from B1 to
labor force entry

Regressions on the number of months from last
birth to labor force entry-

Comparison of regressions on Total Int for
aggregated and micro-data .

‘Total Int for mothers of two to four children,

by wife's education

iii-

110

112
115
126

127



4a

Average hourly earnings in 1959 for all
non-farm, white, employed females, by age,

~ - LIST-OF FIGURES ~~-—-" ~ =

education, and marital status. .+ ¢ « ¢ o ¢ ¢ o o

Average hourly earnings in 1939 for all non-farm,
white, employed males, by age, education, and

marital StatuUS « « o« ¢ s o o ¢ ¢ o o 5 o s s o o »

Predicted timing and spacing of births for couples

with different levels of income.

Predicted timing and spacing of births for couples
with different timing of income receipts . . . . .

Predicted timing and spacing with different timihg

of income receipts when the point of overtaking

precedes B

1'

iv

27

33

35

36



ACKNOWLEDCEMENTS

I wish to thank my sponsor, Professor Jacob Mincer, for introducing
me to the study of the economics of labor and human resources and for mak- "
ing useful suggeations throughout my preparation of this dissertation.

The National Science Foundation, the ‘National Bureau of Economic Research,
and the Manpower Administration of thékunited States Dépaftment of Labor
provide& financial support during my graduate program; while I was working -
on my disseratation. the National Bureau made available td me its research
facilities, which were espeéially helpful. My greatest debt of gratitude

is due my husband, Gerald, for his enconragement and understanding.



CHAPTER I
INTRODUCTION

A. The Topic . _
This dissertation analyzes the timing and suacing of child-~

births within an economic framework. I have attempted to explain
when women in the United‘Statesubegin-child bea%ing;i— i.e., the
"timing" (of the first birth) -- and the length of the intervai they
spend in child bearing‘—— i.e., the "spacing" of births. | '
The timing and spacing decisions have both demographic and
economic significance. 1In the first instance, they help determine the
size and groﬁth rate of the population; for not only is a postponed
birth less iikely to occur but, even if it does occur, its postponement
results in ‘a lower birth'rate and a lower population growth rate.  For
example, if each couple achieves the same completed fertility as under
early timing but experiences these births at a later age, then the length

of a generation -- the average age of mothers at the births of all

-.children regardless of birth order -~ increases; birth rates drop; and

the population grows more slowly.
" The levels of birth rates have obvious direct effects on the

wsupply of workers when these babies reach the age of entering the labor

.force. The age-composition of the labor force at any point in time and -

the proportion of the population of working age depends on the pattern
of birth rates in the past. A more subtle effect of the pattern of birth
rates on the supply of labor may work through forces .in the marriage
market: Since "marriageable age" differs for men and for women, changes
in the number of births per year will result later in surpluses of men
or of women of marriageable age. This causes a change in the proportion
of young persons who are married and alters ‘the average age at marriage;
these affect particularly wonen's iahor force participation.

The most important effect of these fertility decisiuns on labor

force participation by women operates directly. In recent years, in

- the U.S., most women have worked until the birth of their first child was

imminent. Many of these women have returned to work after their youngest

child was of school age or ‘even Ssooner; this is especially true of women



with high levels of education. But, few women work while they still
have small children at home, regardless‘of their educational attainment.
Therefore, women's labor force participation depends importantly on when
a woman has her children. This, in turn, depends in'part on how many
children she has, since there‘are physiological limits on how eloée

together births can occur. Family size or "completed fertility" is already

being studied intensively by economists;2 my research focuses on the timing

and spacing of -those births.

-

o B. Survey of the Literature

Most fertility research has focused on completed fertility,-- i.e.,
thefnumber of children born -- rather than on the timing of these births.
Thefpublished work in child spacing is dominated by sociologists and
demographers. In general, the work of the former is'descriptive in

‘ nature while that of the demographers is directed toward developing

mathematical models with little related empirical testing or explaining

. purely physiological phenomena. )

- Ronald Freedman and Lolagene Coombs, sociologists who have pro-
duced a series of articles based on ‘the Detroit Area Study, describe
the relationahips.observedubetween theatempo of family growth and income,
asset accumulation, age at marriage, feligion; employment history,-and
other socio~economic variables, although no eestable hypotheses are
presented and no unifying theory or model is suggested to link together
the observed phenomena. . ' _

In an article on the effect of current, expected, and relative
income on fertility behavior, they reported that current income was not

" related to the expected or preferred number of children, but was strongly
related to the timing of events -- to the age at marriage, to the inci-
dence of premafital pregnancies (PMP), and to the length of the interval

1See Appendix A for supporting evidence for these statements based .
on data from the 1960 U.S. Census of Population.

2See, for example, Journal of.Political Economyﬁ "New Economic
Approaches to Fertility," T. W, Schultz, ed., vel 81, no 2 part II (March/ ™
April 1973); Mark R. Rosenzweig, "Tha Econoemic Daterminants of Fertility

lin the Agricultural Sector of the United States," (unpubliahod Ph.De. dis~
irtation, Columblia Universit 1973.
EKC » Yy, )
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from marriage to a birth of a given order.l .Women who expected large
increases in family income_expected to have more additional children
than other women. At all'inconeelevels over $3,000/year, wives who
viewed their family's.income as adequate expected more children and
planned to have them sooner. However, those who felt that their incomes
were higher than the incomes of other families they knew expected or-
‘preferred more children than other women only if the women already had
four or more children.

; “A high aspiration to provide material things for ones children
was not a function of income but was associated with expecting fewer
additional children, it was not related to birth intervals. However,
those mothers who expected their children to attend college and who .
were saving for it had fewer children and had wider intervals between
births. Freedman and Coombs also found that women in the labor force
expected to have fewer children. Long'labor force participation was
correlated with an expectation of fewer additional children and with
longer intervals from marriage to the parity birth. There was no
information about lapbour force pdrﬁicipation and the intervals batween
successive births; the observed relationship may result primarily from
" work experience before child bearing was begun.

In anotﬁer article published in cheisame year as that described
above, the anthors reported that a family's economic position-was better
the longer the interval from marriage to first (or later) birth but »
ascribed this at least in part to marriage duration and to the husband's

_education.2 They noted that the sooner after marriage births occor the |
less asset accumulation and the greater economic pressures the couple
faces at.the-tine of the birth. In particular, women with PMP have

subsequent .children sooner and have the strongest relationship between

childspacing and economic position.

1Freedman and Coombs, ''Economic Considerations in Family Growth
Decisions," Population Studies (hereinafter, Pop. Stud.) XX (November. 1966),
197-222. L

2Freedman and Coorbs, "Child Spacing and Family Economic Position,"
American Sociological Rev1ew, XXXI (October 1966), 631-648.

3, o



In a more recent article Coombs and Freedman described the effect
of the first ihterval (from marriage to first birth) on the family's
later economic status.1 They comparad acbnenic characteristics of
couples with PMP, with short first.intefvals that were not PMP, and“u
with long first intervals and esserted that the fertility and economic
patterns of the PMP were markedly different froﬁ other couples with short
first interQals. Over time ‘the income disadvantége of a PMP couple:
decreases, but tﬁe relative gain in assets is not so good; this was
ascribed mostly to their lower education and lower age at merriage;‘
Those few PMP couples who had few children or a long second or third
interval were able to improve their economic situation.

Comparing (non-PMP) short spacers with thoee cbﬁples who had a -
longer first interval, they found that the income and asset disadvantage
did disappear with time. Couples-with a short first interval had not
been married as long at the birth of the i-th child, so their disadvan-
tage was due to the husband's lower age and the shorter marriage.duration.
The authors cxpact that the twe groups would have eimilar incomes and
assets at the same age. The short spacers had similar education but a
somewhat'higher occupation statﬁ§“fhanllong spacers, and they'wanted more
children and wanted them sooner than Ehe others. By contrast, most PMP
coupleé were dissatisfied with their fertility situation.

v In his doctoral disseftation,2 Donald W. Hastings studied black/ _
vhite differentials in child spacing. 'This study also was only descriptive.
- There are a number of conceptual and EOmbutational errors in the data. .

analysis; moreover, data from the U.S. Census are il1l-suited for studies

1Coombs and Freedman, "Premarital Pregnancy, Child Spacing, and
Later Economic Achievement," Pop. Stud. XXIV (November, 1970), 389-412.

2"Parity Time Interval Patterns and Selected Characteristics for
Once Married Couples According to 1/1000 Sample of United States Popu-
lation in 1960," (unpublished Ph.D. dissertatien, University of Massachusetts,
1970.) Also, D. W. Hastings, 'Child-spacing Differentials for White and
Non-white Couples According to Educational Level of Attainment for the
1/1000 Sample of the United States Population in 1960," Pop. Stud. XXIV
(March 1971), 105-16. '




5.

of timing and spacing of births. The quarter arnd year of birth can be
determined .only for those children still residing with the mothet,'but
most women who have passed the normal age of child bearing already have
had one or more children leave the household.1 Furthermore, in the
Hastings study, observations were eliminated unless .all birth intervals
were O to 18 months long or all were 18 to 48 months long or all were
longef than 48 months. Since most first birth intervals ~~ from marriage
to first birth -- are short (0 to 18 months) and most intervals between
successive births are longer than 18 months, this selection criterion
eliminates most families with two or more children. For example, among
‘.white couples who had at least a high school education 100 percent ‘of
-one-child families were included for two child families the inclusion
rate was 37.5 percent for mothers under thirty, 28.2 percent for mothers
aged 30 to 44, and 28.7 percent for women over 44. In three-child
families the percent included_in Hastings' sample was 18.0 for the

' youngest women, 9.8 for those aged 30-44, and 2.5 percent for those 45 and
ovar. In families with four or more children, the inclusion rates were _
10.5 percent, 3.4 percent, and 0, respectively. ‘No non-white couples with
four or more children were included in the sample studied, and only four
percent of the three-child families were included.2 Hastings claims only
to have replicated the findings of previous research, nanely: that the
interval between marriage and first birth and between successiye births
increasea untii the third birth and thereafter decreaaes; that the inter-
vals between successive events decrease as the number‘of children increases;

- that the i-th interval is longer if the i-th birth is terminal tﬁan if 1t

. 1In the 1960 U.S. Census, 11.3 percent of the white women aged
30-34 had "missing"”children and 20.7 percent of those aged 35-39 had
one or more children not present in the homes; for blacks the respective
percents are 30.2 and 43.8; these certainly are higher for women in their
.forties. U.S. Department of Commerce, Census Bureau, 1960 Census of Popu-
" lation Subject Report PC (2)-3B '"Childspacing," p. XI.. ~

2Hastings, Pop. Stud., 109.

.
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is not; that the more recent the marriage the shorter the interval f;om'
marriage to first birth;l and that .the more educafioh a couple has the
longer‘the interval from marriage to first bifth,? ‘The selectivity bias
of the sample severely reduces the importahce of the support from this
study; but the five findings stand on their own and can all be observed
in Table 25 of the U.S. Census Subject Report on "Childspecing."3

Hastings also found that non—whites have sherter intervals
‘between events than whites =-- asavidenced by the higher proportion.of
thoee accepted into the samplemwho had all 1ntervals of 0 to 18 months
-~ except among couples who have both combleted high school or more educa-
tion, in this highest education category .no differential was observed.

The Princeton University s Office of Population Research has pub=-
lished several volumes based on their Hational Fertility Studies.4 The
focus was not on birth intervals, and the only quantitative material on
spacing consists of a few tables of simple correlations between the length

of birth intervals and selected variables.5 However, these data contain

4

1'I‘he more recent the’ marriage; the larger the proportion of couples
" not yet having children; thus longer first birth intervals have not yet
been completed and cannot be included in computations.. :

2Hastings, Pop. Stud., 107 and 112,

3Childspacing,,p. 73.

4For example, Larry L. Bumpass and Charles F. Westoff, The Later
Years of Chiidbearing, (Princeton, N.J.: Princeton University Press, 1970);
Norman B. Ryder. and Westoff, Reproduction in the United States: 1965, (PUP,
1971); and Westoff, Robert G. Potter, Jr., and Philip C. Sagi, The Third
Child, (PUP, 1963). Also, Bumpass, 'Age at Marriage as a Variable in
Socio-Economic Differentials in Fertility," Demography, VI (February 1969),
45~54; Ryder. and Westoff, "Family Planning Status: United States, 1965," »
.+ Demography, VI (November 1969), 435-44; Bumpass and Westoff, "The Prediction
1~ . of Completed Fertility,' Demography, VI (November 1969), 445-54; Bumpass.
o and Westoff, "The 'Perfect Contraceptive' Population," Science, CLXIX
o (September 1970); Pascal K. Whelpton, Arthur A. Campbell, John F. Patter$on,
Fertility and Family Planning in the United States, (PUP, 1966).

5The Later Years of Child Bearing, PP-‘34-38. —




70.

much usable information on the timing of births, much of the research
_reported in this disseltation was based on data from the 1965 National
Fertility Study. : '

Their data show that the lengths of birth intervals of each order
| are correlated negatively with the number of children desired and with -
tﬁe number achieved. For the entire sample edacation, age at marriage;
-and religion (Catholic-non-Catholic) are not correlated with the length

of birth intervals, but comparisons within parities yield some weak
correlations. The negative relation between age at marriage and the span
of fertility is stronger for women with more children, although this is
not biologically necessary; Bumpass and Westoff point out that "late"
marriages are at young enough ages for most womea to have as many as five
children at longer than average intervals. |
Noting the negative relation betweep a woman's education and the
fertility span, they suggest that this may.result in part from more
educated women marrying later. But since, for women with-only two
| ' atively related to the inter-birth interval
and age at marriage is not, they theerize‘"a desire to minimize the span
of fertility in order to be freed for education-related feﬁale roles."
They also suggest ''that spacing preferences are oriented moreb
towards the desired duration of child care than towards specific lenghts
for given intervals. 12 There is evidence that women who have a short
birth interval because of accidental pregnancy have a. suosequent interval
of at least average length. However, women with a longer than average
i interval (successfil planners) do not haVe a shorter than average i%l
interval. _ ' | ' '
Frank'L.lMott, using retrospective data on child births and work
histories for a sample of Rhode Island women,3 found much conflicting

1Ibid, p. 36.

| 21b1}1\., o

3"Fertility, Life Cycle Stage and Female Labor Force Participation
in Rhode Island: A Retrospective Overview," Demograp , IX (February 14672),
. 173-85. ,

[Kc
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8.

evidence about the relationships among labor force participation,—sirth

intervals, and educéﬁion, concluding only that once a woman left the
labor force in any interval she was very unlikely to re-enter iﬁ in a

later interval. However, he did very little analyéié of the open." o
' iﬁtetval.(from most recent birth to the date of the interview). His

"... that there has been a recent convergence of

otber findings are
labor force rates between better and less educated women, in some
instances reversing thetraditional pattern of higher labor force rates
for less educated women." He also noted "... a greater tendency for nore
recent cohorts of women to re-enter the labor force after childbearing.}."l’

It appears that much more could be done with these data than
Mott's simple cross-cléséifications and calculations of contigent pPro-
babilities of labor force participation, which might yield some conclﬁsive
results. However, the residents 6f that state are not representative of
the U.S., being less well-educated, héving lower incomes, haviné higher-
labor force participation for women, and consisting of a very large -
percentage of Roman Catholics. '

“The demographic works may be divided into mathematical models of
population growth, birgh rates, and the likes with little or no empirical
testing or application and studies of the purely physiological aspect@ of
.fertility. Exémpleslof the former include models of the time required
for conceﬁtion: Sheﬁs derived a model of the expected distribution of
intervals to conception assuming that conception is a random event, that -
the fecundability of each couple in the population is stable over time, and
that fecundability varies across couples.z. Other examples are an examination of the
theoretical effect of truncation on the length of birth inte:va1s3 and a dis- |
cussion éf the effect on birth rates of gbntraceptive techniques with

various levels of efficiency.4

pia., p. 173.

: 2Mindel C. Sheps, "On the Time Required for Conception," Pop. Stud., -

XVIII (July 1964), 85-97. : . o o
3Sheps, "Truncation Effect in Closed and Open Birth InterVal Data,"

Journal of the American Statistical Association, LXV (June 1970), 678—93.

Q ANathan Keyfitz, "How Birth Concrol Affects Births," Socinl Biologyt__.
[]zxﬂ:(VIII (June 1971), 109-21.

FullToxt Provided by ERIC.
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There have been empirical studies of the physiological factors _
affecting the length of time required for conception, such as the length
of the period of post-partum sterility. In-a-biological study Potter and
Parker used a waiting-time model to estimate the expected time to con-
ception.1 They found that as the period of infertility lengthened the
likelihood of sterility increased ranidly, and that if the couple is not
sterile the number of expected additionai months to conception increaSes
at about one-half month for each additional month of previous_conception‘
delay. The authors elso attempted to relate the time to conceive the
second child to the time to conceive the first, and they report that past
abortions have little effect on the time to conception. s |

Potter analyzed the components of the birth interval into gestation,
post-partum amenorrhoea, anovulatory cycles, time to conceive after
resdmption of ovulation, and pregnancy w_astaée.2 Among his findings was
that the average birth interval increases soniewhat with age.probably
'because of fetal loss and seconderily due to a decline in fecundability..

In societies with little contraception, according to ?otter, the mean biivth
interval varies from two to senewhet less .than three years, due to differences
in the duration of post-partum amenorrheea. Finally, he concludes that the
average length of" ovulatory exposure (from resumption of ovulation to con-
ception) probably varies between four and seven months for women in their 20's.

Using data for Chilean women, Perez found that the timing of the first

post-partum ovulation and menstruation depends closely on the lengths of

full and pertialxbreast-feeding.3 The average interval to ovulation for

1Robert G. Potter, Jr., and M. P. Parker,’ "Predicting Time Required
“to Con-eive, Pop. Stud., XVIII (July 1964), 99-116.

2R. G. Potter, Jr., "Birih Intervals: Structure and Change," Pop.'
Stud., XVII (November 1963), 155-66. .

3Alfredo Perez, et. al.,;"Timing and Sequence of Resuming Ovulation
and Menstruation after Childbirth," Pop. Stud., XXV (November 1971), 491-503;
Perez, et. al., "First Ovulation after Childbirth: The Effect of Breast
Feeding,'" American Journal of Obstetrics and Gynecology, CXIV (15 December
1972), 1041-47.
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women whose breast feeding was artificially suspgnded was ‘only 49 days;
for those who stopped spontaneously within fifteen days after childbirth,
60 days; and for all others, 117 days. Among women who breast fed ex-
clusively only 36 percent had ovulated within.18 weeks. Thirty-four
percent ovulated within nine weeks of beginning supplemental feedings for
_their infants. TFifty percent ovulated within three and one-half weeks
of ceasing breast-feeding. The au;hors also found that most women ovulated
before the first post-partum menstruation: 51 percent of those whose
cycle was 30 to 59 days in length and 83 percent of those over 60 days.
Of more relevance to my research were such studies as those'of
the French demographer, Louls Henry, who estimated fertility rntes,
age-specific fertility raﬁes, and age-specific sterility rates:for such
diverse non-contracepting populations as the Hutterites, eighteenth-~
century Canadians, and the seventeentﬁ-céntury bourgeoisie of Geneva.1
The Hutterite data were studied more intensively by Sheps and by Eaton
and Mayer.2 The former calculated the proportion of Hutterite women
not having a birth of any given order at stated intervals aftcr the
preceding event; Eaton and Mayer estimated the birth probabilities for
women by age in this non-contracepting population. In both squdies,
it éppears.that average fecundability changes little for women be;ween
thehhges of 18 and 29 and therafter declines gradually; however, this
decline may be due in part to the high parity of Hutterite women in their
-"thirties. I decided, based on these 'studies, that in my emnirical work

1"Some.Data on Natural Fertility,'" Eugenics Quarterly, VIII.
(June 1961), 81-91. _ o : -

2Mindel C. Sheps, "An Analysis of Reproductive Patterns in an
American Isolate," Pop. Stud., XIX (July 1965), 65-80; Joseph W. Eaton
and Albert J. Mayer, Man's Capacity to Reproduce: The Demography of
a Unique Population, (Glencoe, Illinois:  The Free Press, 1954),
.reprinted from Human Biology, XXV {(no. 3, 1953),206-64.
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I could safelyAassume that the length of time required for conception
to occur is not related b a woman's age. A

In a demographic study that is atypical of that field, Namboodiri
used data from the 1955 Growth of Arerican Families study to show that,
not surbrisingly, the longer a woman has been married when she gives
birth to a child of a given order (up to the third) the more years she
has worked between marriage and that birth.2 From the data as presented
in the artielelit is impossible to examine relationships among the
lengths of successive intervals, the length of the total interval from
first to last birth, the work. experience after the first child was borh,
the work experience sinee the birth of the last child, and other rele-
vant variables such as the wife's education or the husband's income.

A third type of study, that of the effect of the length of birth
intervals on the physical health and intellectual development of the
child, is particularly relevant to the discussion of incomeveffects
and child quality in Chapter II, Section C. In a survey of the effects
" of family size ond child spacing bn the child and on the mother, Vray
wrote that numerous studies have linked fetal loss, and neonatal and

infant mortality to short birth intervals.3 For all age groups -— early

lThis, of course, assumes that other things are equal.'. One
important exception to this assumption may be that the frequency of
coition within marriage declines with age. (Kinsey, A.C., W. B. Pomeroy
& C. E. Martin, Sexual Behavior in the Human Male, (Philadelphia: W,B.
Saunders €o., 1948). P. 252 and Kinsey, Pomeroy,. Martin & P.H. Gebhard
Sexual Behavior in the Human Female, (siunders,1953), 348-54). This is
largely a function of family size and duration of marriage and there is
no evidence that the relationship holds for couples who are trying to
conceive. See J. Barrett, "Fecundability and Coital Frequency," ggg
Stud., XXV (July 1971), 309~13. : .

2N.K. Namboodiri, "The Wife's Work Experience and Child Spacing,
Milbank Memorial Fund Quarterly, XLII (July 1964), 65—77

3Joe D. Wray, ''Population Pressure on Families} Family Size and
Child Spacing," in Rapid Population Growth: Consequences and Policy
Implications, published for the Natieonal Academy :of Sciences (Baltimore:
The .Johns Hopkins Press, 1971), pp. 403-61, especially 434-45.
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fetal, late fetai, neonatal, infant, and childhood (through four years
of age) —-- death rates are highest in the shortest intervals. Fetal and
neonatal deaths, which are due primarily to biological factors, are at
their lowest rate when the interval from the preceding birth to the
current conception is around two years (child spacing of about two
years and nine months). The mortality rate rises sharply as shorter
intervals are considered; it rises, but to much lower levels, as the
interval increases from the optimum, Pestneonatal (one month.to one year)
and early childhood wortality, affected primarily by environmental
factors, declines monotonically with the length of the interval between
births. The longer a child is born after his immediately preceding sib,
the higher are the chances of his sorviving to age five.l |
One study, using British data, reported higher mortality for all
maternal ages ano>sociel classes if the first birth occurred within one
' year of marriage. It was suggested that this was probably because many
of these births were either premature‘or premaritally con: ived. In the
latter instance the mother may have received less pre-natz . medical care.
Wray found little evidence from devaloped countries on the rela-
tionship, if any, between the lengths- of birth intervals and child
morbidity. In poorer countries, a short birth interval i. detrimental
to the health of the earlier child. In these countries physical
development during childhood was related to birth intervals in a manner
similar to morbidity.> | '
The lowest incidence of prematurity was observed when the interval
betﬁeen conceptions was from three to six years in length. Women with
longer intervals may have had physical disabilities associated with sub-
" fecundity which also increased the risk of a premature birth.3
The effect of child spacing on the mother's health, is not at all

clear. Wray notes that, although many writers assume that there is a

lIbido s PP~ 435'—40.

21bid., pp. 440-41, 443.

BIbid.; pp. 441-43.
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"maternal depletion syndrome" associated with close spacing, there is
little evidence supporting or refuting this aésumption. A Johns

Hopkins study did find the lowest rates of anemia in pregnancy with birtﬁ
intervals of forty-eight months.or longer. However, the incidénce of
bemorrhage, ihfection, and maternal mortality were hot affected by the
interval's length; and hypertensive toxemia was more common in pregnancies
as the birth interval was longer. This may have resulted, at least in -
part, because the mother was older on average tﬁe longer the interval
since her preceding pregnancy.l o '

In another review of the medical literature on the effects on
children of child spacing,2 Day reported that the interval most favorable
to earl& fetal survival was one year; as measured from the end of the
preceding pregnancy to the beginning of the pregnancy under considerxation.
A pregnancy interval (from preceding birth_té‘éﬁtrent conception) of
three or more years was most favorable for survival through childhood.
Late fetal and neonatal deaths were desgribed as being in an intermediate
position betveen eérly fetd and postneonatal deaths, with biological
factors influencing early pregnancy .and environmentallpressures playling
an increasing role as time passes.?

Day reported a study that found prematurity less frequent if
pregnancies were spaced two or more years apart but suggestedqthat women
who were careless about family planning (his description) miéht be
careless also about all aspects of health. Another stgdy‘found_én
association between low birth weight and intervals of less than two years

and,'to a lesser extent, 0f more than six years.

lbid., pp. 444-5.

i oy

. 2Richard L. Day, M.D., "Factors Influencing Offspring: Number of
Children, Interval Between Pregnancies, and Age of Parents,’ American
Journal of the Diseases of Children, CXIIL (February 1967), 175-185.

bid., pp. 179-80.

41pid., p. 183.

————r
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He concluded: “An interval of approximately two years between
the.end of one pregnancy and the beginning of another is associated with
the lowest incidence.,of late fetal and neonatal mortality and prematurity.
Survival through childhood is more likely if pregnancy intervals are
three years or more."l (Such a pregnancy interval implies a birth interval
of forty-five months or more.) 4

ILinks also have been found between child spacing and various
aspects of the child’s-ihtelligence. A study of middle~class British
families found that,withid each family size,vocabulary.test scores of

children were relatively high when births were widely spaced and relatively

low when births were close together. A study of general attainment by
children in two-child families, standardized by sex, birth order, and
sex of sib, found the highest scores at each age occurred with intervals

of medium length (two to fuur years) as compared to intervals of less than

two and of more than four years. (Only these three categories of intervals.

were used.) It was concluded that contact with adults was correlated with
intelligence scores; the effect of the interval cn ccores inc- eased -as the
children grew older.2

Twins represent the ultimate in close spacing of births. It is
generally agreed that twins score about five points lower on IQ tests than
singletons, a difference not accounted for by differences in experiences:
before and during birth but rather due to post—natal environment.3 Twins
who are raised alone, generally because of the co-twin's death, have IQ
or verbal reasoning scores much higher than twins raised together; their
scdres are almost equal to those of singlerens despite the fact that such =

twins have a lower birth weight'than twins &here both survive. The twin-

11b1d., p. 184.

Zray, op. cit., pp. 443—44; 453,

, 3R. G. Record Thomas McKeown, and J. H. Edwards,_ An Investigatioﬁ
of the Difference in Measured Intelligence Between Twins and Single Births,'
Annals of Human Genetics, XXXIV (July 1970), 11-20.
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singleton differences were not explained by differences in maternal age,
birth order, birth weight, length of the gestation peciod or monozygosity
("identical" twins). The authors view their findinéé as supporting the
theory that twin-co-twin contact reduces varbal communications with older
sibs and with adults, concluding that the 'handicapping of twins, a
reflected in their low verbal reasoning scores, is due to postndtal rather
than prenatal influences." 1

Vandenberg .also noted that single born children are consistently
faster than twins in language development, 1Q's, and reéding scores; !
However, he found that when twins were carefully matéhéd with single
born children who had one sibling near to them in age, the differences
weré smaller: twins still performed somewhat more poorly-on verbal and
quantitative parts of the tests, but they did about the same as singletons
on spatial tests and scored better on perceptual te'sts.3 It appears that
children who are not born after a short birth interval are both healthier
and more intelligent, as meésured by standard tests.

Although nnOWLedge_auout contraception has teen widespread anongh
~ to make fertility decisions possible‘for many decades, economists have
entered this field of research onl& recently. In 1960 Becker reportéd
‘that a positive relation exists_between family income and number of

children when contraceptive knowledge is held constant.4 Mincer docu-

l1bia., »p. 20.
2Steven G. Vandenberg, "Fhe Nature and Nurture of Intelligence,"

in Genetics, David C. Glass, ed., (New York' Rockefeller University
Press, 1968), pp. 3-58. . : -

3Ibid., PP. 28-31.

AGary S. Becker, '""An Economic Analysis of Fertility," in Universities-
National Bureau Committee for Economic Research, Conference Series 11,
Demographic and Economic Change in Developed Countries, (New York. Columbia
"University Press, 1960), 209 30., . :
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mented income and substitution cffects in completed fertility among
working women and, using are;’aVerages, for all women.1

Deborah Freédman reported that women with an extensive work
history (occurring primarilywpreQmaternally) tend to have almost as
many childrén as those with little or no labor force experience but
have the births later. This relationship may. not hold true today when
many more women work also after having children. She suggests that in
.this socilety family size 1is conv rerging toward a commonly held norm and

bthét the important fertility differential is the timing of that common
nuﬁﬁer of births.2 “"This suggests that differential child spacing may
replace differential fertility as a central interest in fertility
research.” ‘

Sil#er_found that birth rates were sensitive to cyclical economic
coﬁditions;a this apparently is one of the earliest studies albeit an
indiféct.one, of economic forces affecting the timing of births. Most
of the wbrk of the past five years has consisted of refinements and
extensions of the approach introduced by Becker and Mincer. Aithough
in some cases extremely complex models have been devised to explain
fertility'beﬁavior,5 none of these has explicitly confronted the question
of whether economic factors affect thg-timing and spacing of births.l

1Jacob Mincer, "Market Prices, Opportunity Costs, and Income
Effects," -in Measurement in Economics: Studies in Mathematical Economics
and Econometrics in Memory of Yehuda Grunfeld, Carl Christ, ed., (Stanford:
Stanford Univers1ty Press, 1963). .

.2Deborah Freedman, 'The Relation of Economic Status to Fertility,"
Communication in American Economic Review, LIII_(June 1963), 414-26.

3bi4., p. 421.

AMorris Silver, "Births, Marriages and Business Cycles in the
" United States," Journal of Political Economy, LXXIII (June 1965), 237-55..

SSee especiaily Robert J. Willis invShultz, ed., op. cit.




17.

Ben-Porath and Welch used the interval of time between births as
~a dependent variable in their analysis of ‘East Pakistani fertility.l
They were not, however, studying the timing and spacing of Births per se
but rather suggested "that the interval of time between births be taken
as an indication of the weakness of the desire to have more children."

" This may be an acceptable approach for such a pOpulacioh that does little
family planning. They found that the average birth interval for young
women of 30.1 months, if the famil} had an equal number of boys and
girls, was reduced by 0.6 months per each boy in excess of the number
girI.2 |

In a study of 717 households in the Western Area of Sierre Leone,

of girls and by 1.0 months per each 'excess'
Snyder regressed the average spacing between children and other variables
on the logerithm of the number of surviving children.3 He found that the
regression ceefficient of "spacing" was positive and highly significant. '
This runs counter to U.S.;experiehce;'for example, in the 1960 Uu.s. Census,

at every education level, women with more children had shorter average intervals.

T

lYorna Bon-Porath and Finis Welch, Chance, Child Traits and Cholce
cf Family Size, RAND Report, R-1117<NIH/RF, (L2comber 1972), PP.17-18,

214, p. 21 - L

3Donald W. Snyder, 'The Economic Theory of Fertility in a West -
African Context," paper presented at the Annual Meeting of the Western
Economic Association, Claremont, California, August 1973.

4Average Interval in Months Between Births by Number of Children
Ever Born (CEB) and Education of Wife

_ Education
CEB | 0-7 yrs | 8 yrs | HS 1-3 | HS 4+ |[Coll 1-3 |Coll &+
2 54.3 55.3 56.0 51.8 | 47.5 42.5
3 | 46.6 46.5 47.7 45.0 | 42.0 38.2
4 39.9 39.7 40.5 38.5 36.2 33.3

Calculated from Table 25 "Average (mean) Number of Months Between Birth
Dates of Successive Children ~- White Women Ever Married 35 to 39 Years 0ld
by Years of School Completed by Women and Number of Children Ever Born, For
‘the United States. 1960, " Childspacigg} 1960 U.S. Census Subject. Report,
PC(2)-3B. ‘ .

: ~ For over.20 percent of these observations, one or more birth dates
7as imputed rather than determined directly from answers to Census questions.
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Because incomes are much lower iﬁ SierraOLeone than in the U.S., couples
may be unable to finance large families in"a short period of time. These
differences may also be attributable to the fact that probably not more
that thirty percent of the housecholds in Snyder's sample practice contra-
cept_ion;'l also, tﬁe data used in most of the studies cited above and
those used in the research for this dissertation are for U.S. whites only;

Snyder also finds that the relation between income and number of
children is negative for younger households and positive for older ones.2
He suggests that this may be because higher—incoﬁe families delay child
births while they accumulate heman and other capital and then make up for
it in later years.--This same phenomenon will be discussed later in this
‘dissertation with-reséect to white families in the U.S.

Using data from the National Longitudinal Survey‘eflwefk Experience'
for women aged -30 to 44 in 1967, Mincer and Polachek note peripherally in
‘their report on human capital investment by females that, as observed'ﬁage
rates and the marginal price of. time increase with education, highly
educated mothers respond by spacing the . .children more closely (and by
having fewer children.)3

rise nearly as fast as the price of-time, when education increases.

Thus total expenditures on children do not

Until the past yYear there seems to have been no research at all
by other economists in timing and spacing, and still none has attacked
the problem explicitly. Therefore, in this dissertation, I have attempted .
to determine whether and how economic and otﬁer'forceS’affect the decisions
by white non-farm couples‘in tﬁe United States with respect to when they
- begin child beering and how long they spend in the child-caring life—s;age.
In Chapter II an economic model is developed which predicts that
women with a rising price of time over the lifetime will start having

;lSnyder; p. 11.

2Ibido, Pe 29.

3Jacob Mincer and Solomon Polachek, ''Family Investﬁent in Human
Capital: Earnings of Women,' paper presented at Population Conference,
11, Chicago, I1linois, June 1973. pp. 39~40. '

[Kc
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their cliildren sooner afterzfinishing school. Those with a high price
Vof time throughout their lifetimes'will have theirbchildren closer
together.' The modelvaiso predicts that families whose inéome receipts
-rise sharply, at least in the early yéaré aftér the husband enters the
labor force, will postpone their first.birth and that famiiies withia.
high lifetime income will have their children farther spart,

The data and variables used to test the model's hypotheses ace
described in Chapter III. Chapters IV and V describe, respectivel&, the
empirical tests of the timing and the spaqiﬁg hypotheses. The results of

an investigation of scome relaﬁibnéhips between the timing of the various

demographic events and labor force participation are reported in Chapter

VI. Chapter VII summarizes the theoretical analysis and the empirical
results, which generally support the timing and spacing hypotheses._
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CHAPTER II
THEORETICAL ANALYSIS

PR}

"A.  General Framework

This model assu&es that couples receive utility from household
-productibn and consumption.activities that may be'divided into those that
are child-related and all others. These activities require as inputs
the time of one or both persons, purchased market gpqu and services,
and -~ for child-related activities -- own children;} Parents desire
children because of the "child services" they can produce, and couples
marry in order to have children.2
I assume that each couple attempts to maximize the utility it
receives from these various activities and that the utility received by
each partner to a marriage while'he or she is still single is considered
none~the~less as part of the life—time utility to be maximized. The
only difference is that there can be no utility from child~re1ated
activities before marriage. Thus, the couple's total life~time utility
is a function of the levels.of each member's non-child-related activities
- before marriage and of both their child-related and their dther activitles
after marriage.b This utility maximization is constrained by;the.amount
of time and goods the couple can put info their household activities,

and this depends in turn on the amount of non-labor income available

1This approach was derived from Gary S. Becker, "A Theory of the.
-—~-~Allocation ofﬂTLme,~~Econom1c Journal,WLXXV“(Septemberml965),~493-517.

Kelvin J. Lancaster, "A New Approach to Consumer Theory," Journal of

Political Economy, LXXIV (April 1966), 132~57; and Jacob Mincer, ''Labor

Force Participation of Married Women: A Study of Labor Supply," in

National Bureau of Economic. Research.Special Conference Series, Vol. 14

Aspects.of Labor Economics, (Princeton, N.J.: Princeton University Press,
- 1962), 63-105. :

“Gary S. Becker, "A Theory of Marriage: Part I," Journal. of
Political Economy, LXXXI (July/August 1973), 813-46, suggests that
the primary explanation for the existence of marriages is for the
production and raising of children._ p. 818. ‘
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to the couplé and on their market wage rates and Eheir produétivity in
houschold activities.l

The amount of time that is available to a husband and a wife in
each time period is fixed the length of the life-time is tﬂken to be
exogenous, The wife allocates her t}me between household activities
and labor market activities;z ﬁﬁé‘husband's time ié ﬁsed only in marketA
activities., (See footnote.a, page 24 ). Time spent in the market eitﬁer
yields an immediate pay-off in terms of current money income which
enables the household to purchase market goods to be combined with the
home time of the wife in child-related and other activities or it may be
" used to invest in the ﬁorker's own stock of human capital.3. Acquisition
of human capital leads to higher money wage rates in the future.

The model also assumes that' money, like time, cannot be shifted
to an earlier period. That is; a couple's cumulative consumption cannot
exceed cumulative income at any given point in time, for they cannot
borrow against future earnings to finance the goods inpﬁts for cnrrent
household activities. Apparently private individuals usually are able to

- berreow cnly to finance the purchase of durable goodu ' (in which case the

, lMany of the sssumptions made here were used by Willis in a more
mathematical model of completed fertility. See Robert J. Willis, "The
Economic Determinants of Fertility Behavior," (unpublished Ph.D. disser- °
tation, University of Washington, 1971). I found that expressing this
model in mathematical rotation added little to the analysis.

2She may allocate all of her time to household activities, but not
"all " to market activities. T ’

3An adult who is still in school may be considered as devotlng all
of his or her market time to investment. :

' AF. Thomas Juster of the University of Michigan Survey Research )
Center, formerly with the National Bureau of Economic Research, advised
me in a private interview at NBER, May 1973, that, based on his Consumer
Expenditure Surveys and other studies, it is his impression that the
ability of young people to borrow to finance consumption in excess of
current income is very unusual; he noted the only exceptions as oucurring
occasionally among young doctors.
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good, rather than potentiai earnings, serves as collateral,) But, the
"acquisition of a durable raises the household's eonsdmption level not by
.. the value of rhe durable bu rather by the value of the flow of services
:id“rﬁae_period from the asset. 1 am assuming that the value of the flow
of services from durabies in each period approximately equals the wmarginal,
costs of the asset in that peried. Thus, censﬁmption in any peried -
”-N”g_‘especially.in the early adult years when little savings probably would
" have been accumulated -- is limited to the income received in that
period. (Some young couples do receive financial help from their
parents, usually without an explicit repayment obligation, this 1is
equivalent to non~labor income received in the period of the transfer )
Fertility control costs and inefficiencies are not included
formeliy in the model; this is probably the wodification that should
be introduced next as I pursue this topic in the future. Since there
is probably a negative correlation between education and the cost of
contraception -fvar least of that part of costs attributable to the
searchvfor information -~ this may alter slightly the interpretation of -
the erpirical effect of differences in education. The importance of this
possible shortcoming in the model should not he overﬂestimated. in
recent decades in the U.S. probably nearly all married women knew of the
existence of methods of contraception; observed differences in the o
effectiveness of contraceptive use by education of the wife may reflect
in large ﬁart differing levels of motivation -- e.g., women with low

levels of education may view accidental” children as less costly than

.. et < ittt e e 10 PR, e e p— e e et ot b e

mdo more educated women.;'
Within this household production/consumption framework, I have

analyzed the price or substitution effects of variations in the zelative
price of child-related activities and the income effects on the timing

"and spacing of child births. The substitution effects may be sub-~divided

1Work by economists in the theory of fertility conttol is still
in its very early stages. For examples of attempts to broach the problem,
'see Robert T. Michael and Robert J. Willis, "The 'Imperfect Contraceptive'
Population: -An Economic Analysis,' paper presented at the Annual Meeting
of the Population Association of American, New Orleans, April 1973; and
Robert T. Michael, "Education and the Derived Demand for Children," in
T. W Schultz, ed., op. cit. -
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into the effects of the average level and of the pattern over time of
‘the price of inputs; the income effects consist of the effect of the
lifetime level of income or the permanent income effect and the effect
of the .timing of income receipts -- {.e., the pattern of_(annual) income
over the life cycle; Discussion of and predictions about the substitction o
effects are presented in Section B; the .income effects are discussed in
. Section C of this ehaptar. Although I have presented the general framework
in terms of the usual utility maximization approach, the reader may well
bear in mind while reading the rest of this_Chapter that this approach
has a dual: cost minimization. Often it will be more convenient to
think of the timing and spacing decisions as responSes to the problem
-of achieving a chosen level of activities at a minimum cost or of
trading off some part of child-related activities through revising
the timing and spacihg of births-frqm what they would be in'a'costless,
unconstrained world. o '
" B. Substitution Effects »
The price or substittion effect refers to the influence on the

timing and spacing decisions of'differenCGSjacross ccuples and, for a

couple, across time in the relative priceé‘er’cost5'of child-related

vand oficther activities. These differences arise because the two

types o% activities utilize different input mixes of time and of

purchaéed goods and services and because the price of time varies

across g;bndivicmaj.s and may vary for. an individual over the. lifetime. ‘
My analysis of the substitutipnleffect on the timing and spacing

of births follows as much as possible the approaches—used-in-economic
analyses “of completed fertility (i.e., number of children born).l’"We
assume that child-related activities are more time—iﬁtensive than
other activities. That 1is, for any hocsehold at any point in time,

the ratio of the value of time inputs to the value of goods inputs is

lFor é most complete exposition of the current state of the
economic model of fertility and its underlying aQGUmptions, see

Willis' dissertation, 1971.
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higher in child-related activities than in other activities,l Therefore,
the opportunity cost of child~related activities-in terms of other
activities foregone (or the ratio of the shadow prices of childfrelated
to other activities) is an increasing funqtion oﬁ Pt.z_ y

We also assume that only the price of time varies across households
or over time and that the prlces of the purchased market goods-and services
used in all types of household production/consumption activities are the
same;gg all households. Compariéons of completed fertility for different
coho;tswapparently also have assumed implicitly that these prices do not
change ove;.time.3 In an analysis, such as this,. of fertility over a
span of time‘it seems worthwhile to acknowledge this assumption explicitly.

The price of time of household members that enters household
activities, does vary across houséhblds and, within households, over time.
In this model (following Willis, 1971) I make the simplifying assumption
that all of the time inputs in household activities are provided by .the

wife.4 Then variations in the price of the wife's time (Pt) result in

1The time-goods mix for each type of activity will vary with the
price of time; as P_ rises, more goods-intensive methods of household
‘production/consumption will be used. The assumption here is that, at
each level of P , child-related activities will be more time-intensive
than other activities. ‘

2See Becker, Allocation of Time.

- PO LN

3Tlf isproblen might be avoided 1f {ncome data Lron Cdiffé refnt years
were adjusted for current prices levels.
4Leibowitz' data show that fathers provided less thatn ten persent of
the time devoted to physical care of children and less than twenty persent-of
the time inputs to.all types of child care activities: their time coutributions
amount to about one-eighth of the total time spent in cnild care, weal prepar-—
ation, and laundry work. (Calculated from Arleen leibowitz, "Women's Allocated
‘Time to Market and Non-Market Activities: Differences by Education,"” (unpublished
Ph.D. dissertation, Columbia University, New York, 1972), p. 116. Although husbands
obviously must spend some time at household activities to receive utility.
from them, this assumption is not too unrealistic. Fquivalently, one might
assume that three-way division of women's time and two-way division of
men's time utilized by Mincer in Aspects. Then, if husbands spend the same
amount of time in "leisure" activities at each stage of their lives regard-
" less of the timing of births -- a reasonable assumption given their
generally fulltime labor force participation and tke fact that most males
work an approximately stamhrd work week -~ then this leads to the same
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differences in the relative costs of child-related and other actiVities
. across households and, perhapgs, ovér time. '
If the wife works the value of her tiﬁe in household activities
(P ) must equal her market wage rate (plus the value of on-the-job
investments ) If a working woman s wage rate is not known, it is
assumed that wage rates are a pisitive function of education.2
If the wife. does not work, P

t
production/consumption activities ~- must exceed her potential market

=~ the price of her time in household

wage rate. Pt depends on the quantity of gcods she has as inputs to
these activities and on her efficiency in household production.3 The
former effect means that the grice'of her time will be an increasing
function of her husband's (and non-labor) income. The latter effect
probably implies a rising Pt with education.a_ The expectation of a

positive relation bet:ween.Pt and education for non~working vives 1is

conclusions as the assumption that wives supply ali of the time inputs.
"It is the wife who adjusts her hours of work when children are bornm,
probably leaving the labor force entirely, at least for five or ten
years.  James P. Smith, "The Life Cycle Allocation of Time in a Family
Context," (unpublished Ph.D. dissertation, University of Chicago, 1972),
found. that incr;asing the number of young children in the household in-
creased the husband's hours of work and greatly reduced the wife's; the
effect of the presence of older children on time allocatlon was less
clear.

lAccording to economic theory, if a person is allocating his time .

e optimally-—--ise+y-in—a-manner-that-will-maximize-his-utility,-the-marginal -
value of his time in all activities -~ including labor market activities -- '
must be the same. If a person is in the labor force, the return to his
time spent in labor market activities, his wage rate plus the present
value of the increase in future earnings resulting from any human capital
investment being undertaken, must equal the value of the marginal unit of
time spent in each kind of household activity (Pt)

2This is known to be true for average values of aggregated data; -
.see J. Mincer and S. Polachek, op. cit. They found the differences by
‘education to'be even greater for the ''capacity wage." See also Figure 1.

3And, 6n the endogenous variable, the éctivity mix in the household.

4Ro‘mrt T. Michael, The Effect of Education on Efficiency in Con-
sumption, (New York: National Bureau of Economic Research Occasional Paper
o 116, 1972), finds some support for this.
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.Average_hourly earnings in 1§59 for all non-farm, white
~ employed females, by age, education, and marital status

Alyl

)/’////f"”‘;“* 16#

Naver
Married

f Married~_.

'.::::::::::::-—~s——-;._——-—'j“"‘--——~.Qv-ﬁ
L e - 59

—

\9#{ -

226 25234 35.64 45-56 55-64 16226 25.36 35.44 45-54 55.664

\ 16+

T .
Qtherxr

Married

6+

L X

1424 25234 35-44 45-34 53-6;4

pt
';23"£f\ TT— 58

I:’,,,»»v*q

146226 25236 35.44 45-56 55-64

Drawn from data proQided by Victor Fuchs, calculated from 1960 1:1000 U.S.
Census sample; data points eliminated if ten or fewer observations.




27. .

Figure 2 o
. Average hourly earnings in 1959 for all non-farm, white
employed males, by age, education and marital status
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reinfofced by the fact that, on average; womén with more education have a
highe? potential wage (we) than women with less education (wn)._ Because
they are not in the labor force the educated women's Pt > wé > wn; for
the non*;abor force woman who is not -educated, Pt > w s but in many
instances Pt < We. We may conclude that child—related activities,
being time-intensive, are more costly to more educated women and, to the
extent that non-working women's P 1s affected by their hUSbamd's earnings,
are somewhat more costly to women with a high family income. _
‘Not only is the general lgggl‘of wage rates, earnimgs, and income
positively correlated with educational attainment, but also the slope of
the age—- or experiénce—earnings profile_is greater for more educated
pe'rsons,vl smggesting‘that they . do more post;sphool invesﬁing. Human
capital theory also predicts that a person will-invest mbre the more
yearé‘of labor force participation remaining before him.2 Given the
greater labor force participation of women with more edmcation,3 one
expects to find more investment by these women’and a steeper earnings
path (rising P ) than for the less educated women. Over her iife time,
a woman with a relatively hign leve; of educatiovnn will kave H‘gu and
rising P ; this is likely to be true even if she is not in the labor
force, for highly educated women marry highly educated men, and P for

‘women not in the labor force is related positively to her husband’s

income.

lSee charts 2a and 2b in J. Mincer, Schooling, Experience and

Earnings, (NBER, in press, 1973), for males; for females; see Victor ————-——m—=
Fuchs, Differentials in Hourly Earnings by Region and City Size, 19359,
(New York: NBER Occasional Paper 101, 1967). See also Figures 1 and 2,
this paper. Leibowitz regressed time since school (=Age-FEducation-6)

and other variables on log wages for females and found larger coefficients
moving from education 1-8 to 9-12 to 13~18 years. This would result in
even greater slope differences if wages rather than the log of wages

were considered. Leibowitz' dissertation, Chapter III. '

2Gary S. Becker, Human’ Capital {New York: NBER, 1964), and Becker,
Human Capital and the Personal Distribution of Income, Woytinsky Lecture,
University of Michigan, 1967.

3The fact of their higher level of education may in itself indi—
cate greater labor force commitment. :




Probably little investment occurs during the child caring period.
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The pattern of investments in human ‘capital by women is probably
not as straightforward as the monétonically declihing path of invest- o S
ments usually posited for males. Women may invest in on-the~job
t#aining before and/or after the childbéafing and rearing period.l
However, givenbMincer and Polachek's findings thdt human capital
depreciates during the child caring period and that.dépreciatiOn rates
are greater the larger the stock of capikal,z there are strong'economic
incentives to postpone some human capital formation from the pre-maternal

period to the period after the last birth.3 Moreover, human capital

. theory predicts that an empioyér will bear a greater share of the costs

of capital acquisition the greater the probability that the employee

will remain with his firm.and the éreater the proportion of the capital

that is firm-specific. ;Since‘greater-job continuity can be expected - C
after Eﬁe period of 'child caring than before, the employer should be

more willing to help finance*human capital investment then; this should

reinforce the tendency,fof women who will invest substantially in them~

selves to do so after the period of child caring. Also, the highiy

educated woman is more likely than the less-educated woman to postpone

investment until after she has her children in order to shift more of

the cost of the investment to the em@loyer, if persons with more skills

in total also have more specific skills (as suggested by Becker, 1964,

~op. cit.). Since depreciation is greater the longer the skiils are not

used and greater the higher a woman's skill level, this reinforces the

EEEEEEIbﬁMéﬁaﬁé”fHéE”ﬁaﬁEﬁwﬁ1tﬁmﬁ6f6*€dﬁEEfiBﬁ”fééé”ngﬁér466§tsmfbr*timei """""""""""""
intensive activities, not only because of earnings or opportunities fore-
gone but because they have a greater amount of market skills which de-

preéiate with nonuse.

lMincer and Polachek, op. cit., found that labor force participation
was intermittent at best until the youngest child was several years old.
Labor force participation was more continuous after. the last birth.

ZIbido, ppn 19-200

3Ibid{, p. 18 presents evidence tending to support this hypothesis.




- 30,

From this expositionvof the various fotms the price or substitution
" effect can take,'it should be clear that for each "oupié the various
timing and gpacing patterns have diFferent COth o{MEEiTE-related activities
associated with them. Spacing a given number of births closer together
will reduce the cost of children (as would reducing the number-of-births);
the reduction in costs of closer spacing would be greater the higher is

Pt' Having children eérly in the life cycle, when P_ is usually lower,

would reduce the cost of child-related activities; t;e reduction would
be more pronounced the steeper. the rise in Pt over time. Thereforé,
this model hypothesizes a substitution effect that produces a stronger
incentive to have childten_ciose'together if Pt is high and to have
children earlier after completing st:hooll if Pt is rising. The highexr a
woman's educational level and to a lesser extent, the higher her husband's
income if she is not a labor force participant, the sooner and cleoser
together she is expected to have children. Also, if labor forco parti~
cipation is positively correlated with investment in human capital,
women with groater participation will have a rising Pt and should have
their [irst cl:ildren svoner after scnccl.z |
' These hypotheses are reinforced by tonsiderations of depreciaticn:
‘Women with more education are more likely to plan to re-enter the labor
force after ‘having children so that considerations of depreciations are of
more concern to them. These women®are also subject to the highest rates
of depreciation. If the.highly educated woman postpones investment in
her market skills until after the period of child caring,.she suffers
j‘““”“f”1é§§“dépfétiﬁtion“during“that”period“and*iswmoremlikely'tO“get“her~—~»w~—~w;~3wwwmm
...employer, post-children, to bear some of the investment costs. Tnis' .
postponement of investment is also economicélly rational beoanse women

do not knothith certainty whether they will eventually re-enter the labor

force. The more of her post—-school investment a woman postpones until

lThe level of schooling completed is assumed to be exogenous to
this -model. Having children while still in school would be very undesirable,
according to this model, if one assumes that schooling, like child-~related
v_activities,‘is time-intensive. ' :

2This is confounded by the fact that, at least among women still of
childbearing age, a large number of years in the labor force may indicate
lengthy work experience pre—maternally and a postponed first birth, for
1any of these women have not begun working pos t-maternally or have begun

[:R\(;nly recently.
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after the child cariog stage, the less time she is likely to work pre-
maternally; for her earnings in that earlynperiod; relative to later,
will be much lower than for women who do little post-school investing
throughout their working years. Thus ihe predicted substitution effect,
that women with more education (higher»Pt) will space births closer
together, 1is strengthened by the desire to reduce depreciation, which
occurs at a higher rate as education 1is greater. Aod the substitution
effect_providing an incentive for more educated (steeper Pt> women to'.
have children sooner after leaving school is strengthened by their
presumed'greater‘career commitment and concomitant greater acquisition
0of market skills; for it is rational not to acquire these skills until
.the skills will be used (to avoid depreciation and to induce employer—’
investment). This should result in less.work experience before having
children;‘a more continuous labor force participaﬁion over the life-
time cao occur if the woman postpones her career until efter having and
raising her children. | o

C.- 1Income Effects

Almost ceftainly the income elasticity for child-related
activities and for children is positive; couples with higher incomes
will demand more child-related activities than those with lowe; incomes.

'Tbey also will demand greater child-inputs to these activities,but child-
inputs are not synonymous with number of children. The amount of child—

inputs available to a couple depends both on the number of children, or

“équantity, and on the quality of the’ children.l“ Although probably nc ¢ne
deflnition of child quality wouid satisfy everyone, perhaps the two most
important aspects of quality are the child's health, including at the
extreme whether or not he survives at all, end his_iotelligence or

attainments and accomplishments. The literature reviewed in Chapter 1

1Nearly all recent studies of fertility by economists acknowledge
the two dimensions of the quantity of children produced and consumed.
In T.W. Schultz, ed., op. cit., Willis defines C=NQ, p.£21; DeTray states
that C=C(N,Q), p.S572; Michael defines C=o(N) with Q=8(a), p. S130;
Ben-Porath equates C with QN, p. 5207; and Becker and Lewls specify a
‘utility function U=U(n,q,y) whose arguments are number of children,
" their quality, and the rate of consumption of all other commodities,
p. 5280.
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indicates that the timing of the first birth has little or no effect
on child quality, (except parhaps that a very late first birth.might
prqpludé wide enough intervals between later births.) It was also
quite clear, hdwever, that longer intervals between Births, at least
up Lv a maximum of about gix years, enhance child survival, health, .
intelligence, and verbal abilit:y.1 Thus child quality wodld be
maximized by having moderately long intervals between births, with the
timing of the first Birth of only ‘minor consequence.2
The quantity (N) of chiidren obviously can be increased by
having more children, but quantity also has a time dimension: During
how much of theirvlifetimé does a couple have childrén? It is not
clear what spacing of a given number of births maximizes the quantity
of chiid—inputs. Two obvious and extreme solutions would be to have
all childfen‘as soon as possible, maximizing the child-years
experienced during the parents' lifetimes, or to have the first child
as early as possible and tﬁen’gpace widely, to minimize the'numbér of
.years without children in the home -- i.e., to minimize the "empty
nest' period. Whether one of the;e schemes or some intermediate course
were Chosen, it appeérs that maximizing N requires an'eérly first

birth but that the ideal subsequent spacing 1s not clear. Considering

1Sugra, pp. 11-13,

2This is not inconsistent with Becker's definition of quality as

e e -being-the-time-and-goods-devoted-to-a-child:-—Gary—S.—Becker,—'An
Economic Analysis'of Fertility," in Demographic and Economic Change in
Developed Countries, Universities—~National Bureau Conference Series 11,
(New York: Columbia University Press, 1960), pp. 209-30. Of course,
closer spacing does not necessarily imply that less time is devoted to
each child, for the mother may spend a larger proportion of her time in
child rearing to offset the close spacing. This time may, however, be of
a lower quality.. For a discussion of the amount of time devoted to child
care by women of various education levels, see Arleen Leibowitz, "Women's
Allocated Time to Market and Non-Market Activities: Differences by
Education," (unpublished Ph.D. dissertation, Columbia University, New
York, 1972); for a discussion of the effects of time spent with childrea,
see Leibowitz, '"Home Investments in Children," paper presented at NBER~
Population Council Conference on "Marriage, Family Human Capital, and
Fertility," Chicago, June -1973. ' : ‘
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both the quantity and the quality aspects of children, I assume that éhildﬁ
inputs and child-related activities are maximized by having -the first birth
soon after leaving school and having subsequent births at moderately wide
intervals, thus maximizing the utility received from a givcn number of
children.l ‘ ' a _

' As was emphasized in the discussion of the substitution effects, in
Secticn B, couples may differ not only with respect to the average léigiuu;w;
of incsme ‘during the lifetime (permanent income) but also with respect to
the timing of those income receipfs. The level‘and pattern of .income

receipts determine the earliest point in tiume that a couple can éffqr& to

have a birth of a given order -- when their current money income is ade~
quate to purchase the market goods and services necessary to support- that
child, prgceding'children, and a minimal standard of living. . |
To.determine the effect of the level of income, apart from the
timing of income receipts, consider two families with different levels of -

life~time (or average annual) incomes but similar patterns of income

receipts (Figure 3).'2 B: and Bi refer to the i-th birth to the high and
Figure 3
Predicted timing and spacing of births for couple
with diffevent levels of income
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1Wide spacing means that each stage of childhood is experienced-
separately with each child, so that parents can enjoy each type of child-
related a-tivity over a longer period of time as each successive child
passes through infancy, early childhood, etc. '

2The income profiles are drawn as
the conclusions apply equally to concave
whether the vertical scale is arithmetic
the couples enter the labor force at .the

either age~ or experience-income profiles.

straight lines for simplicity;
profiles. It is irrelevant

or geometric (log income). If |
same age, the profiles may be

If they do not, then these are

experience profiles if cue is predicting the length of time from completing
school to various events and age profiles if one is predicting age at

‘ o ; S
various events (i.e., births).
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to the low income families respectively. The high income family will be
able to afford the first birth sooner, but no differences in sbaeing are
predicted.l

Lower income couples, on average, demand less of other activities,
but it takes_them longer to reach any given level of consumption of other
activities. .It is nof clear whether these two offsetting forces would
result in B% ogiﬁiizhg sooner for low than hiéh income familes; this
probably de;ende on the relative income elasticities of the two types
of activities.2 But in a discussion only of the basic level of other
activities that is required'by families of all income levels before
they can afford children, the prediction is that familiesbwith higher ‘
:incbme can (and will) have their firét children sooner.

The diegram suggests that the level of income does not affect
the spacing of births subsequent- to Bl. It does not, however, take
account of the possibility that higher income couples may be able to
save more or have easier access to capital markets than lower income
couples; if, for example, higher income facilitates saving for collage
expenses during a child's early yeers, hiéh income couples.ggg have
chil@ren ‘closer together than can low income cougles. On the other

hand, low income couples may see no need to save-for -college expenses.

‘Thus, in terms of paying for market goods and services, it would appear

that couples with higher levels of income can afford to have their
first child sooner and may be better able to finance short birth
intervals.

The discussion based on Figure 3 does not however, take account

of the total cost of children. In fact, short birth intervals probably

lI assume that couples do not save, at least in the early years
of marriage.

2Little is known about the relative income elasticities, but very
preliminary estimates of the money expenditures on children have been
undertaken by Thomas J. Espenshade, "Estimating the Cost of Children and
Some Results from Urban United States,' mimeo, International Population
and Urban Research, University of California, Berkeley, 1972. 1If the
work is successful, the results could be combined with estimates of the
opportunity costs of children at different income levels to gain evidence
as to whether the income elasticity of child-related activitlcs, narrowly
defined is greater or less than one.
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reduce fhe total cost of a given number of;children; aside from concerns
for the adequacy of current income. Haviug births closer tégether will,
- most lmportantly, reduce the cost of the total Ulme inputs to child cara.
But, it will also lower the costs of purchased goods and services, as-
~one baby-sitter can care for several children, nursery schools often
charge less for a second child from the samé family, it is easier to

make use of hand-me-downs, the mother can chauffeuir two children to

the same activity as easily.as she can one, and 50 on.. . The income._effect
probably works to enable wives.in‘high income families to space births |
as far apart as desired, with no concern for the higher costs, while

low income families employ'clbser spacing of births in order to reduce
-direct costs of children and to enable the wife to return to work sooner
to supplement family income. "More women in families with otherwice low .
incomes ﬁork than in families with high husband's and other inccme.

To determine the-efféct»of income slope, or the timing of income

receipts, on the timing and spacing of births that is financially

feasible, sebarately from the effect of the level of the lifetime income,

consider Figure 43 '
' Figure 4

Predicted timing and spacing of births for couples

~with different timing of income.receipts . ... . . .. . . _ ... . ...
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lJ. Mincer, "“Labor Force Participation of Married Women," in
Aspects- of Labor Economics, Universities-National Bureau Conference
Series 14 (Princeton, N.J.: Princeton University Press, 1962), pp.

63-97. o
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The two income paths are-inéended to represent the same level of
lifetime incomg. The couple with the flatter income pdth can afford the
first birth- (B ) sooner but they must space subsequen; bivths farther
apart, .as it takes them longer to reach the required higher level of
income to be able to afford the next child. The total interval can bé
shorter for the couple with a steeply rising income ﬁath, no matter what
the requisite income level for Bl or- for subsequent births. However, if
the couples camnot afford By until after the "point of ovc;etak;ng,"
when the two current incomes are equal (Figure 4a), although the total

Figure 4a

Predicted timing and spacing with different timing
of income receipts when the point of overtaking precedes Bl

inceze

interval from the first (Bl) to last (Bn) birth still can be shorter
for couples with steeply-rising income paths, in this case the first
bEirth éanjbe afforded sooner by the couple with a steep income_profilea
Since the point of over-taking 1is about seven to nine years after
entering the labor forcel and since most first births occur befoge that

time (but just barely), the timing effect of the slope of income probably

1J. Mincer, Schooling, Experience, ane Earnings, op. cit., Table 1.

2The average age at B, of White Protestant fathers of two or more-

children (1965 National Fertility Study, see below) was 26.56 years; the
- average education level, 11.57 years. Then,following Mincer, ibid (and

‘G. Hanoch), the average age at labor force entry would be 19. 57 indicating
*hat B, occurs on the average seven years after a man enters the labor

‘orce.

\‘1
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will be to enable earlier first births the flatter the slope and definitely
to permit closer spacing the steeper the slope.

The fact that couples with ri’inb incomes, given permanent income,
‘can finance closer spacing of births does not mean that they will choose
to do so. The diagram and exposition have c@nsidered only when a couple
can afford to have each birth. As stated earlier, the total cost of a
given number of children is higher the longer the interval between the
first and last births but wider intervals probably increase child-quality
and the utility parents receive from child-related activities. Since I
am considering here couples with identical levels of permanent income,

. they are expected to demand identical levels of child-related activities.
Therefore, although the restriction on how soon they can begin liaving
children 1is a real constraint, the constraint on how close tog ether the
births can be spaced will be irrelevant if couples do not indeed want
closely spaced births; Thus couples with the same permanent incomes
night even all choose the same total interval irrespective of the
steepness of each couple's income profile; or, only those couples with
the flattest prcfileo might be forced to have a total birth interval
that was longer than the'ideal. However, couples with steeply rising
incomes might have somewhat shorter birth intervals than they would
choose if-income-level and slope placed no constraints on their behavior
because they have had to postpone By and may wish to catch up.' The
constra1nt of the slope of the income profile acts to delaj the first
birth if the profile rises steeply over time and perhaps to pxoduce a
shorter total interval.’

Although in the case of similar slope but different level of
income the results of contemplating the effects of the cumulative life~
time income up to any point in time are ambiguous because of the
different levels of other activities desired, in the case of equal
income but different slopes it may seem reasonable to modify conclusions
drawn from the simple Figures 4 and 4a. Specifically, one might argue
that in the case (Figure 4a) where it appears that B, occurs earlier for
families with a steep profile than for flat profile families, the delay
lby the families w1th flat profiles may be leqs than that diagrammed if

cumulative consumption to B1 is relevant or if saving can occur. Since
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the flat profile is above the sfeep pcofile throughout most of the pre- bl
period, by the .time BY occurs the couple with the flat protlJL may easily

have a higher cumulative income and savings and may not need to wait until
the time when their'cggzgnt income equals that of the other couple at the

time of Bi. Thus even if Bl
couple with the Flat profile may still be able to have B

very little later; while if B

occurs after the point’ of over-taking, the
1 Sooner, or

1 occurs before the point of over-taking the

flat-profile family definitely can have Bl sooner.

Incidentally, this observation that the income effect of a steep
profile of income is to postpone the first birth may help explain why
~ highly educated ‘women, who are expected to invest heavily -in post-school
acquisiLion of market skills and who should do this investing after the
period of child caring to minimize depreciation, do work betore having
their first children. Ignoring the effects of a pcsitive discount rate
on postponing earnings (and éxpenditotes), women can maximize their .
earnings if they have their children immediately post-school and then
.concentrate their entire~1abor force experience into one continuous,
posit-maternal period. Thiz minimizes depreciation and produces the
time—intensiVe activities when Pt is lowest. Women, especially highly
educated wonen, invest less pre-maternally than post-maternally, suggesting
that they have accurately'analyzed‘the situation: ‘Presumably,>the'reason:
that they do work before Bl is that most women:with high education are .
married to men with high levels of education, who are likely to have" the
steepest profiles, due to thelir extensive post-school investmentq in
human capital. Since the effect of the slope of the income path leads
to postponement of the first birth, the wife'may as well work. Her -
working also has the desirable effect of smoothing the flow of family
incomé receipts (in the period up until she fe—enters the labor force
post—maternally) ' .

In summary, if the income level 1is high the couple can afford to -
have B1 sooner and to have the moderately long subsequent birth intervals
that are probably viewed by most couples as maximizing.child—qoality and
the consumption of child-related activities. This produces a ionger total
interval from B, to B given the number of children. If the slope of -

1
the income path is steep, given the level of premanent income, B1 will
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have to be postponed relative to families with a flntter income path ovef
time; once childbearing begins,'the couple with a stoeo]yvrisinb income

can have subsequent children closer tOQLthLl but will not want to unless
either (a) most couples, with all but the steepest profiles, are foreclosed
| from choosing the birth intecval lengths which max1m14e child-quality or '

(b) the postponement of B, produces in them a desTre to compress birth

1
intervals lest B occur when the mother is '"too old " That is,'couples

with steeply rising incomes probably do have somewhat shorter birth

impinge on the gspacing desires of couples with the.same level of income
but a flatter slope and to the extent that they have a target age for
ending childbearing which mibht not be met because they had BJ later than

the couples whose incomes change little as they grow older.
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CHAPTER III

DATA ASD VARIABLLS

A. 1965 Nation al Fertility Study

Two sources of data were uséd to test empirically the hypotheses
about "~ the Liming and spacing of births. The i965 National Fertility
Study conducted by the Office of Population Research at Princeton
University, which is described below, has the most complete fertility
informatioa of a nationallsutvey that I could find, put the.ecenomic
data are not extensive and are of questionable accuracy. The 1967
National Longitudinal Survey of Work Experience of Women 30-44 under
the direction of Professor Herbert Parnes of Ohio StatebUniversity,
which is described in Section B of this chapter, does not include as
much information on the timing, spacing, and number of births, but its
information on income and labor force activity is more detailed and appears
-.to be more accurate.

- The National Fertility Study (NFS) was a national probability
sample of 5617 women who were currently married and living with their
husbands at the time of the interview late in 1965; ‘the women were aged
elghteen to fifty—four, living in the United States, and able to partici-
pate in an English~la1guage inrerview.1 Women over forty-four were half-

» sampled, degroes were doubled-sampled but are excluded from my empirical

analyses. I focused on white, non-Catholic2 mothe;s from this sample who

-

1f%is data set is described in detail in Norman Ryder and Charles

' Westoff, Reproduction in the United.States: 1965, (Princeton, N.J.:
Princeton University Press, 1971).

2The religion disitinction was made because I found statistically
significant differences between Catholics and non-Catholics in the way
certain independent variables -~ in particular, education -- affected .
timing and spacing:and because I assume basic differences between the two
groups with respect to their taste for child-related activities and the
(psychic) cost of contraception. Relevant to the former point, Ryder and
Westoff found that unlike Protestants, Catholic women in this sample who
had attended college had fertility behavior more like that of Catholics -
with low education than like those with moderate amounts of education. e
(See table below). They attribute this to a very high level of reli-
glosity among the college level Catholic women, most of whom attendcd
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had been married only once, Qhose,husbands had been married only once,
who did not live on a farm at the time of the iaterview, and who were
-0ld enough to have almost certainly completed childbearing ~— namely )
those aged forty to fifty-four.l Occasionally comparisens were. made
between this primary subset of the NI'S and other subsets, sucﬁ as
Catholics, mothers of two or more chiidren, women who had been married
one or more times, or the like; but unless otherwise specified'all.
results from the NFS refer to the 585 observations in the primary
subset.

The following timing and spacing variables were measured in

“months: . wife's “and husband's ages at the first birth (W Age By and

H Age Bl’ respectlvely), their ages at the last birth zw Age B and

H Age B ), their ages when they married (W Age Mar and H Age Mar), the
difterence in their ages (Age Diff), and the lengths of the various
birth intervals -~ the total interval from Bi to B (Total Int), the
interval from marriage to B (1st Int), and the average dinterval between

successive births if there were two or more births (Ave Int). Age Diff

colleges with a religlous affillation.

Number of ‘Children Expected: - Wives Azed 2039
(number eof obaervations In parentheses)

Excess Catheollc

Educatien Pretastant Cathellc ovar Preotestant
0-8 4,0-(102) 4,9 (53) 90
9-11 3.4 (186) 3.8 (83) ' 42
- 12 . 2.9 (455) - 3.9 (213) 1.04
‘ ' - 13-15 2,8 (110) 3.6 (49) .80
K 16 2.7 (88) 5.0 (24) 2.32
All © 3.1 (941) 4,0 (424) .98

From Ryder and Westoff, Reproduction in the United States: 1965,
(Princeton, N.J.: Princeton University Press, 1971), pp. 74-76.

lI also eliminéted observations 1f the woman had a multiple
birth, if the first birth was pre-marital, if the family received
welfare, and the one observation not reporting the husband's education.
The income of families receiving welfare could not be determined; the
‘amount of welfare received was not reported, and one cannot tell
whether the reported income figure includes or excludes that amount.
Its inclusion, or exclu5101, may not even be consistent between
ecords.
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is positive 1f the husband is older than the wife‘and negatiVe 1f she is
the older of the two. Total Int and Avé Int are set equal to zero for
one-child families. _ '

W Ed and 1 Ed represent the highest year of school completed by
the wife and by the husband, respectively;‘if the educational attainment
exceeded sikteen jears, this variable was set equal to eighteen.} The:
number of live births to each woman was represented by #C; #Cz is the
square of that number, included in regressions on depenoent variables
which are reldted non-linearly to the number of children born.

There were three different types of income measure: the first,
Y1965, was the income, expressed in thousands of dollars, of the husband
from all sources in 1965. The income data in the NFS consisted of only
two pieces of information, the income brackets of the husband and of
the wife for 1965.1 The information is of doubtful reliability,
because most bf the interviews occurred in Octeber of that year and
because income was not defined. Respondents were nor reminded to
consider non-labor sources of incdme; the fdrm of the question made it
difficult to report joint 1ncome, “there was no iﬂSLLduuiGu on whether *o
include‘;ransfer payments; and apparently, there was no probing by
interviewers to determine if the couple had reccived (or expected to
"~ receive) non-wage and salary inccme. It is not possible to determine
wage rates either, fof the necessary qnestions-about weeks and hours
of work were not asked. » _

A second type of Income measure was an estimate-of the annual
income that the couple might have predicted, in the early years of
their marriage, that the husband would earn at given points in their
life cycle, based on his occupation, education, and geographic. location.i

Y40.1is the predicted earnings, 'in thousands of dollars,‘ot the husband

.

1In the empirical vwork, the midpoints of the income classes were
used to represent the income level except in the case of the lowest and
highest income categories. The $0 - $2,000 bracket was represented by
$1500; the open ended class, $15,000 and over, was assigned a value of
$20,000. (Assuming a Pareto distribution for these data yields a mean
income for the class of $21,553; the median is certainly lower.)
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~at age forty. The value of Y40 was determined by first -running an earnings

function on all husbands of white non-farm mothers aged twenty-five to
fifty-four. (See Appendix B.) The resulting equation was used to predict
annual'income at age fort? for each husband in the smaller sample (of

women forty to fifty-fcur) on the basis of his own individual characteris-

tics. This predicted-income measure was expected possibly to be more rele-

vant than the, perhaps poorly measured, 1965 income in early fertility

decision. Additionally, Y40 has the advantage of representing income at

~a-given-point on the lifé”cycle;income profile; providing a more comparable™ "

measure of income than Y1965 for men whose current ages differed over two

or three decades. Y EXP 20 is the predicted income for the husband twenty

years after entering the laBor-force: Y W Ed + 20 is his predicted income

twenty years after the wife leaves school, assuming her age at

leaving school equals six plus the number of years of school completed.
Three cohort measures were used to supplement or substitute for

the income variables, in-recognitidn of the fact that_general economic

conditions changed greatly during the child bearing years of these women.

- The oldest women in tha 3sub-smaple reached their twentieth ﬁirthdays

in July 1930; the youngest, in June 1945. The measures used were (the
last two digits of) the year of the wife's birth (W Yr B), the husband's
year of birth (H Yr B), and the year the couple married (Yr Mar).

B. 1965 National Longitudinal Sﬁrvex

Although the data of the National Fertiiity Study have numerous

advantages over all other data sets I have_tried to use —- especially,
identification -of the woman's,religious preference and the only complete

information on the dates of birth of all children ever born to the woman

‘== the economic content isvdefic;ent. The National Longitudinal Survey,

on thgfother hand, has little informa;ion on fertility,l'but has more

11t does report the month and year that the first child was acquired
by any means -- childbirth, adoption, marriage to a man who has children
-- so that, by excluding women who acquired any children by means other
than childbirth, I-was able.to determine the date of B, for my subsample of
the NLS. Ages of all children present in the household at the time of the
Survey are reported in years; but one cannot determine whether all of these

: childrén actually were born to the respondent or whether some children born

to her‘are not included in the report. The data do not include direct
information on the number of children ever born, but a reasonably accurate
estimate can be constructed from the answers to several questiomns.
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detailed, and probably more relliable, information on,iaﬁor force partici-
pation, the eamnings of the various family membors, and non;lébor income.’
The NLS is a natiocnal probability'sample of American women aged
thirty to forty—four.l- The subsample used in this reséarch consisted of
- 706 mothers_wﬁo were aged forty to forty-four, white, marricd once- .«'
spouse present, and not living on a farm. As explained in footnote -1-
on page 43, women who had acquired children other than by giving birth

to them were excluded.z There is a high incidence of missing information

for the 6béerY§tioné in this survey; therefore several different subsets
of observatiogé were used, depending on which vériables were needed.

The timihg_variable (Sch>31)ais an estimate of the number of months
from the time the woman left school™ until she had her first birth. - Un-
fortunately, the design of the interview questionnaiie was such that women
who had never entered the labor force were not to be asked the year they .
left school (Grad); of the.706 women, ninety-eight reported no labor '
force participation; however, all but forty-one of fhem.do report the
year of leaving school. In addition to those forty-one, five of the
women whu did work outside the hohe lack information on Grad.

. ‘ The spacing variable, Total Int, is conceptually identical to that .
used with the NFS data. With the NLS data, however, the date of the last
-birthwisunot.given.m;IniconstrdctingﬂTofalent,I have.a;Sumed”tﬁat the
youngest child in the household at the time of the interview was the last
child born to the mother. His age as of April 1, 1967 is rcported; by -
using October as the.''average' month of birth I estimated the month and

. year of Bn and, from that, Total Int. This will, of course, result in a

1F6r a more detailed'describtion'of the NLS Surveys of Work Ex~
perience see J. R. Shea, R, S. Spitz, and F, A. Zellner, Dual Careers,
Center for Human Resource Research, Ohio State University, Columbus, May 1970,

2Also excluded were observations with coding errors on variables
relevant to this study; those with .inconsistent responses to questions
needed to reconstruct the {(estimated) number of children born, such as
whether any children born to the woman are nct living with her and how
many; and (sometimes) those with missing information in important income
categories., : :

3Only the year of leaving school was known; I used June of that
year as the month of leaving school. "
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a significant undefestimation of Total Int if the youngest child has already
left his parents' household.1 Ave Int equals the estimated Total Int .
divided by one less than the computed numb er of children.

' Some of the other variables also differ from those described in,
Sectien A of this chapter: W Ed and H Ed here are reported by year

through seventeen years; anything in excess of seventeen years was coded

as nineteen years.2 The income measure, Y1966, 1is actual 1966'annua1

income, 1n thousands of dollars, of the husband and non—labor 1ncome.

“vThe wife s income was not included 1n Y1966 (or in Y1965 from the NLS)
' because her decision as to whether to work outside the home is comple~
mentary to the timing and"spacihg decisions; because women's earnings
.generally are e small part of total family income (for husband-wife
families); because this results in overstated income differences between
families with working and non-working wives by not taking account of

the added, expenses incurred by the former or the greater household pro-
ductivit}nef the latter; and because most women do not work anyway during
- the child caring years.
The year the woman left school (Grad) and her age in years as.of
. April 1, 1967, (Age) were sometimes used as cohort variables.‘ Since

the NLS women reached age twenty between April 1942 and March 1947,
their'eges are.nbt»correlated.with economic conditions in the way-that -
the cehort variables in the NFS data are; the cohort variable may
actually reflect in part the effects of World War II on fertility .
decisions.
The variables ¢ and #C have the same definition as in Section

A, but, as noted -on page 43, their values are estimated.

1Most of the intervals look reasonable although there is no way Pre o

to be sure that the total interval is approximately correct if there are
three or more children; because of the existence of such observations as
the mother of four children whose first birth was in September 1942 and
whose youngest child was twenty-four as of April 1967, it is obvious
that Total Int is measured with error.

_ ,2The NLS reported "Highest Grade Attended" and "Whether Completed;".
when the latter information was missing (a large minority of the obser-
vations) I assumed the grade had been completed.
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Several variables relating to labor force participation were used
with 6bservations from the NLS, both in the examination of fertility
" behavior aﬁd in the study of the timing of labor force activities reported
in Chapter VI. The number of years during which a woman worked at least
six months (Yrs tF) concists of thrqe'components:- years worked bzfore
marriage (LF S-M), years worked between marriage and the first birth
(LF M~-B), and the number of years workéd after the first birth. The first
two of these combine to give the nunber of yéarg of labor force activity
fbetween‘léEViﬁg“bhhbol and”having”the“first”birth‘(LF»S-Bl). The lengthsy -
in months, of the intervals from school to marriage (Sch ~'M), from marriage
to first birth (M - Bl), and from schobl to first birth (Sch -~ Bl) are
used as independent variables in some regressions on years worked. LFPR
designates the ratio of the total number of years worked to the total
number of years since leaving school. The number of months after the
first or after the last birth until the woman entered or re-entered the
labor force, if indeed she did, B1 - LF and B - LF, respectively, are
still other measures of the extent of ilabor force attachment.

Two dumny variables were used and are identified in the appropriate
tables of regression results. One dummy is assigned the value "one" if
the woman worked at any time after having had one or more children and
A"zero' if she was never in the labor force after she began chlldbearing.'
The second variable applies only to those women who dld work after having

children; it takes the value "one" if she worked after B, a and before Bn

© == i.e., between births -~ and the value "zero" if she worked after having
her last child but not between births. When the first of these two
durmies is used as a measure of commitment to market activities the age in
years of the youngest child (Age YC) is sometimes introduced to standardize
for the fact that the labor force participation of the mother of a pre-..
school child and of a mother whose youngest child is, say, twelve yecars
old do not represent the same degree of labor force commitment. The
valﬁe of Age YC is set equal to éighteen if the youngest child is over
eighteeen or if no children were living in the household at the time of
the interview. ' |

Before examlning the empirical results it may be helpful to explain

why these particular variables were used -- how they are assumed to relate
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Name

Age o

Age Diff

Age YC

Ave Int

Bl -~ LF

B "~ LF

n
- 1lst Int

Grad

H Age Bl

CHage s,

. H Age Mar
HEd
'H.Yr B
LF S-M

LF M-B,
...LF_S-B

LFPR

L

fic

pc?

Sch - Bl
Seh - M

Total Int

1

W Age Bn

W Age Mar
WEd

WYrB

Table 1

Definition of variable names

Definition
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Sample

 ——

-t rr——ri s

Age in yeats of the wife at interQiéw'date

Fxcess of hustand's over wife's age, in months

Age 1n years of youngest child present in household
Average interval in months between successive birvths

Number of months from first birth to labor force
entry :

Numbex of months from last birth to labor force
entyry

Number of months from mafriage to first birth
Year the woman left 'school

Husband's age in months at first birth
Husband's age in months at last birth

Husband's age in months at marriage

Higheét year of school completed‘bf husband
Husband's year of birth

Numberﬁof years_in labor force from leaving scheol
to marriage

Number of years in labor force from marriage to
“first birth

Number of years in labor force from leaving school  NLS

to first birth £

Ratio of total years worked to years from leaving
school to interview

Same'as 1st Int
Number of children born

Square of number of childfen both

"Number of monthé from lea?ing school to first birth

Number of months ‘from leaving school to marriage

Number cf morths from firét to last birth

BLS
NFS
NLS
both
NLS

_NLS

NFS
LS
NFS
'NFS

“iNFs'
both .
NFS
NLS

NLS

NLS

NLS

NLS
both
" both
NLS
© NLS
both’

Wife's~age in~ months at“first birth

Wife's age in months at %ast birth/

Wife's age in months at marriage

Highest grade of school completed-by wife

Wife's year of birth

NESee
NFS

NFS
both

NFS_
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-Table 1
"(cont'd) . ‘ s i
_ 3u§
Name ) ' Definition Sample
. Y1965 Husband's (expected) income in 1965, in theUSands NFS
‘ of dollars . ,
_Y1966 Husband's and other 1966 income, in $1 000's NiS
Y40 . Predicted income of husband at age forty, in $1, 000 s- NFS
Y EXP 20 Predicted income of husband twenty years after his  NFS
. leaving school, in $1,000's ,
Y WEd+ 20 Predicted income of husband twenty years after the NFS
_ wife is estimated to have left school, in $1,000's
Yr Mar Year of marriage ‘ - ' NFS
Yrs LF | . Total ezmber of_years'werkedﬁhy:the wife o - NLS

In addition, there are two dummy variables, for the one, 1 = : worked after Bl,'
"0 =-did not. For the other, 1 = first worked after- B1 before B: ,' R

0= worked after B ‘but not between Bl and Bn'

o e o At e A0 s 3 0
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to the tﬁeoretically relevant variables. Considering first the independent

variables, ideallf the study would use information on the path of the wife's

price of time, on the path of the fanily‘vvfell income, and on their

expectations for these values throughout the remainder of their lifetimes

(e.g., in order to determine the '"permanent income.”) This information is

not available, so I ha?e used the wife's education as a proxy for the

.lefei and slope of Pt' Figure 1 deéicts positive relationships between.

the slope of the wage profile and education and between the level of

wages and educatjon, for marrled women. Moreover, even if a woman is

not in the labor force a high level of education may be associated with

greater efficiency in household production (high Pt)yanq with more

learning and imprcvement in household productivity through time (rising

Pt)' o

The level of the husband s income and non-labor income may not
affect P for purposes of the. timing decision, becduqe most.women work
until the first birth is nemr,.but it may be relevant for spacing
decisidns, as some wives never re-enter the labor force after bearing
children. Variables relating to labor force participation were included

.'in some regressions in the hope that thef might reflect'some of theJ
effeets of diffefences in the slope of the lifetime path of Pt’ under

an assumption that women with greater labor force experience are investing

_meve in human capital and therefore having more sharply rising P, profiles. '

Because the predicted‘ihcome effects of income level and income
slope on the timing of El'differ, tests of the model require variables
that measure each of these effects separately. The relevant known data
are the current’ (1965 or 1966) reported annual income and the level of .
the husband's eaucation. Figure 2 suggests that H Ed is corfelated, on
average, with both the level and the slope of the income path; of course,
'there is variation of individuals around the average. I have assumed

that the annual income figure reflects the average level of family income;

given education._ When both H Ed and _one_of the. income,variables are

i

1The variable reported in the NFS data probably represents the
sum of these two elements; I was able to construct the appropriate
measure in the NLS, which presented more detailed income: information.
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included in a regreqsion'oquation,‘l assume that the coefficieant of H Ed -~

the effect of the husband's Lducation, given . his level of income ~-

~ represents the income slope- eftect and that the coefficient of Yl96), Y1966,

or whatever income varliable has been used, reflects the effect of income
level, given'slope. Since the income of one year may not accurately
represent a couple's general economic situation, the size of positive or
negative transitory components being unknovn, and since the income
variable in the NFS is not measured well, I have used cohort variables as
proxies for the level of income. Especially for the National Fertility
Study, a positive and mnnotonig.rglation éxists_between the value of
cohort variable and the generai'economic'condition prevailihg Qhen the

couple was in its prime childbearing years. This variable may even have

an added advantage over the more direct income meésures, Y1965 and Y1966,

being ex~ante rather than ex-post. That is, the cohort variable is

ﬁmrelated“towthe_economic“situation,existingﬂwhen,theﬂcouple_hadVtQﬂmakeum“mmwmm_ummwn

their fertility decisions; current income is relevantiohly to the extent
that the cbuple correctly foresaw what their income would be in middle-
agc "and to the extent that it contains small cr no transitory cow, snants.
The variable #C, number of children born, is introduéed into most
of the4equations_in ordér to standardize for the fact that timing and |

spacing decisions cannot, for phyéiological reasons, be made independently

_of the decision as to family size. I will return briefly to the subject .

of completed fertility in Chapter V. _ o _ ‘

The dependent variables used in‘studying the spacing decision, -
the leﬁgths of the total interval from first to last births and of the
average ihterval between births, are straightforward and the reasons for
their use are self-—evident.1 Most previous studies of timing have gsed,
as the dependen; variable, the lengtb of the interval from ma;riagg to Bl{

The inconclusive results are often attributed to inaccuracies in ‘the data,

F

1Ideally, if one admits the possibility of contraception failure
to the model, the dependent variables would be the desired lengths of
these various intervals. This information is not available, so I will
not present here the many problems, especially definitional, of even
this "ideal“ measure. . e

f
'
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as cbuples with pre-marital conceptions report their wedding dates

1 . *
falsely. My model suggests a second explanation: that the most
relevant measure of timing is not the "First Iaterval" but rather the

couple's age at B, or the length of time between leaving school, and

entering the laboi forece, and B1 I do not suggest that the indeﬁendent
variables have no effect on the length of the first interval hutvthat,_
because the wadding is an action taken by‘pairs of adults ia part -
because they desire to have children, the first interval is a weak,
partial measure of timing variations. The modei suggeets that the
important cqnsiderations for timing are the price of time and income
levels and paths, which are reiated to the levels of education and labor
force experience. Hence, the more appropriate measure of variations in

timing decisions is the age at Blr(given.education) or, in the NLS data

- where 'it can be determined, the length of time from leaving school to Bl.

1See Harold T. Christensen, "Child Spacing Analysis via Record .
Linkage, “MarEiage and Family Living, XXV (August~—1963)3;7272=80;"Christen=——"""""""""7
sen and Olive P.. Bowden, !Studies in Child-Spacing: II - The Time Interval
Between Marriage of Parents and Birth of their First Child,"*Social Forces,

XXXI (May 1953), 346~51; and Elizabeth Murphy Whelan, "The Temnoral
Relationship of Marriage, Conception, and Birth in Massachusetts,
Demograghz, IX (August 1972), 394—414 :
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CHAPTER IV
EMPIRICAL FINDINCS: TIMING

A. Primary Samples

*The tables in this chapter present the results of regression
analyses deéigned to test the hypothesized effects of economic varilables

on the timing of the first birih -~ i.e., the beainnlng of the child—

caring stage of the’ 1ife cycle.1 Various combinations of the wife' s

education, the husband's education, several income variables, and the
number of children born were regressed on W Age Bl,for observations

from the National Fertility Study. The results are shown in Table 2.

In all regressions containing either the husband's education or a measure
of his income, Lne*regression coefficient of W Ed is between 4.5 and 6.5;
it is signiflcantly different from zero (positive) but, of more relevance,

it 1is significantly less thap twelve (months). That is, each additional

yéar’bf”édutatiohyfor the wife raises her age at Bi"by'éomewhat‘léSS'thah""

one~half year. As hypothesized in the discussion of the substitution
effedt above,_womén with more educatiqn have Bl sooner after leaving
school -~ a little over a half year sooner per each year of education.
Although the coefficient is_larger when H Ed and income measures are not
included, as W Ed picks up some of the effect of those éorrelated
variables, it is still significantly less than twelve (months).
"”The“regressionSWin”Tablewa“test“directlywthempffects:ofweducati0n~~

‘and income on the interval from school to first birth; the sample differs

from that used in Table 2 in that it includes Catholics and it excludes
neariy half of the women.who have never worked. The coefficients of W Ed
in the(regressions which exc¢lude Grad range from -6.10 to -6.82 if the

|
{
i

:lAll regression résdlts_presented in this chapter are ordinary’

least gquaras estimates. If #C is included in such OLS regressions, this

. implies s, implicitly that the decision on family.size precedes and is

indeperident of the timing and spacing.:. I believP ‘this to be fairly

realisticiHoweverj;-in—an~attempt—to-allow-for- the- ‘possibility “of-simul--—--

taneity. I performed also two-stage least—squares regressions, first with
#C as the dependent variable. Then, in the second step, I subs tituted the
estimated for the actual number of children as an indepﬂndent variable

in cegressions on the timing and spacing variables. The results,

" presented in Appendix C did not seem to Justify pursuing further the

2SLS approach.
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Table 2

I3
!

Regressions on wife's age, in msntha, at flrst birth; 1965 Natienal Fertllity
Study: non-Roman Catholic mothsrs aged 40454, white, non-farm, married onces
spousa prusanty Ne385, :
Regrassion csefficlents with te-values in purentheaes.

2 : 2

W Ed H Ed Y 1965 fC #c WYrB R
8.39 . o . ~2.08
(9.96) - : _ | (4.02) .16
5.52 3.29 ‘ -2.15
(4.83) (3.68) ’ ‘ - (4.22) .18
7.09 -9.41 -1.33
(8.59) ' (1.28) -~ (3.70) .23
. 4.50 2.99 . -9,20 ~1.91
(4.08)  (3.49) _ (7.23) (3.89) .25
6.49 .84 -9.43 - ~1.86
4.48 2.87 .17 . -9.21 S -l91
(4.05)  (3.06) (.32) : (7.23) (3.89) .25
7.33 - . -17.02 .89  -1.70 |
(8.84) | (4.67) (2.23)  (3.42) ,264
4.68 3.09 . -17.41 96 -1.77
(4.26)  (3.62) . . (4.82) (2.43)  (3.59) .26
7.81 .81 - ~2.10
(8.48) (1.56) : , (6.07) .17 :
g e T e T
(6.09) - (3.06) Y40 _ (4.05) .18
6.32 ‘ 3031 Y i - -2.08 -
(5.95) (3 15) EXp 20. , | (4.05) .18
6.34 , e ~2.05
.1 .
(6.58). 419y Y W E#20 R X VR T
6.49 .84 . ~9,43 . -1.86 - -
(7.22) . (1.68) (7.36) (3.75) .24
5.33 . 3.10 . ~9.25 - -1.83 _
(5.22) | (2.89) Y40 (7.25) (3.73) .24
5,21 3,05 e =9.27. . ~1.83 '
(5.06) (3.03) YExp20 (7. 27) (3.73) ~ .25
5.24 .97 - -9.16 - - . =1.82

(5.60) (40D Y W Ed20 (7.22) C(3.71) .25




W Ed

'5.51
(4.81)

5.46

(4.76)

5.46
(4.76)

5.82

(5.07)

4,48
(4.05)

4,46
(4.02)
4,45
(4.01)
4,79
(6.32)

- (

“H Ed- Y 1965

3,24
(3.32)

2.75
(2.09)

2.69
(1.96)

1.12
(.83)

2.87
3.06)

K

(
2
2
(1.82)

.97
(.75)

.01)
2,39

- .06

(.11)

A.17
(.32)

54,

Table 2

(count'd)

Y40 Y EXP 20 Y W Ed+20 #C WY¥r3B

“, "2 . 16
(4.21)

91 a T =2.14
(.56) - o (4.18)

.93 B -2.14
(.58) - . (4.18)

3,18 -2.,08
(2.15) (4.08)

-9.21 ~-1.91
- (7.23)  (3.89)

78 . -9.,19 -1.90

‘18
.18
.18

19

.25

.25

.25

(.50) L G2y (3.86) |
94 . ) ~9.20... =1.89 . ... . ...
(.61) (7.23)  (3.85)

2.97  -9.15 -1.84
(2.10)  (7.21) (3.76)

.26
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nusber of children is held coustant (and from -5.55 to ~6,22 1f #C is not
included among the independent variables.) This agrees extraordinarily
well with the results from the NFS: Each additional year of education

reduces the interval to B, by just over ome~half year. If Grad is

included in the~regressici, the coefficilents, while still significantly
negative, are much smallef. It is likelvy that the cohert variable, Grad,
in this instance, where the womeh range in age only‘from forty to forty-
four, is measuring educaticn more than cohort. .The simple correlation
between W Ed and CGrad for this Saﬁple is .65. (As the age range is
reduced‘to, say, one year, the correlation of W Ed and Yr Grad would
apprcach 1;)' This seems a plausible explanation also because the otﬁer
regfession coefficlents are not affected by the inclusion of the year
the wife left school.
¥ The labor force participat101 variables, Yis LF and LFPR, have

- posxtive coefficients, ind:cating that women with the most extenstve labor
force experience delayed theilr first births the longest. The experience
variables had been posited as proxies for the steepness of the Pt path
over time; the mors a woman work43 the more her P rises. The steeper
a woman's P profile the earlier she will. have Bl’ according to the
model's hypothesea. However, for the women in this sample most of the

work experience occurred before Bi;’84 percent. of them'worked before Bl’

many of them have not yet worked very long after having'children.1 In
an attempt to work around tte problem of the correlation between Yrs LF
and labor‘force experience pre--B1 and therefore with Sch-B 1, I used a
dummy variable whose value is one if the woman has worked after having

children and zero if she has not, as a.measure of labor force attachment.

/«’

: 1A variaole measuring the total labor force experience over ‘the
entire lifetime might yield.the hypothesized results. To clarify the

[

e e -p roblemy--consider- -two-women-who-behave-as-the-model- predicts;-one,-with-
W Ed=12, works from age eighteen to age twenty-five and never works
again; the other, with W Ed=16 has her children before working and then
_enters the labor force, permanently, at age 35. Over their lifetimes

- : the latter woman will work more, .but as of the average interview age, -
- forty~two,” -the women will have the same labor force experience.

. ) o “/
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The very signlficantly negative coefficlent that was found was expected
both according to wmy theory and beacause wemen who are working after
having children are likely to be women whose chlldren are older bccause
they had the children at an early age. Standardizing for the age of
the youngest child greatly reduces the significance of the dummy variables,
although they are still negative. On balance, the results from including
worKk expcrience.variables are inconclusive. Morcover, their inclusion has
very little effect on the coefficients of W Ed, which was itself intended
to reflect in part different rates of incre3 @ in the value of time of
.different women.

Additional_education for the husband raises the'wife's‘age at Bl
(Table 2) and the-intcrvalvfrom her leaving school to the first birth

(Table 3), ceteris paribus. SinCe‘families~in which the husband has a

high level of education generally have steeper lifetime income profiles,

. the income effcct predicted this postponement of the ,_Ch\i‘lsi‘*?%??iﬁsw period -

as H Ed is larger.

‘In Table 2, the income variables, other than'the cohort measures;
are insignificant except with H Ed is exc?ﬁdpd from the equation and
except for Y W Ed + 20. In the former case thc Y variables almost cer-
tainly are reflecting the H Ed effect. In the latter instance, inclusion
of this variable reduces H Ed tu'inaignificance; this is partly because

men s with moré’ education ‘usually marry women with more education, and the

more education the wife has, the later in the life cycle are incomes
‘estimated, and in this age range incomes are rising with age.l The

various subscripted—Y variables are included mainly to show that this

lAlthough the earnings function based on the questionable income
"information from the NFS looks fairly reasonzble, it does predict that the peak
income will be received 24.42 years after entering the labor force:’

Income = .v. + .24605 Experience ~ 0050416 E:\perience2 + ..,
Income Maximum. .24605 - .0100832 Exp = 03 Exp ™ 26 42 yaars

but it seems much too early in the lifetime. By comparison, Mincer' s
second equation, Table 10, jn Schooling Experience and Earnings,

yields an earnings maximumat 23.75 years. The reader must bear in mind
that the income information in the NFS. is: 'very limited and was not defined
either to ‘the respondents or to researchers using these data.

e s b -
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data set's income variable is not very useful. The NLS data, with their
more adequate income iuformdtion,-reported in Table 3, have the negative
coefficient on Y that the model predicted. The sign of the coefficient

~ 1s statistically signifitant except when measures of the wife's labor
force experience are included. ‘

In Table 2 the cohcrt variable, the year of the wife's birth,
was .included as a proxy for income level. It was significantly negative
in all specifications of the regression equations, supporting”the hypo- o
thesis that the income effect will tend to produce earlier first births-
the higher the family's expeeted lifetime income. With the NLS data,
the wife's age, the complement of the year of birth, was significantly
positive. Since nearly all mothers have their first births before age
forty, these correlations are not simply statistical tautologies.1

The coefficients of #C and #C suggest that couples planning

-~1arger'families-have~B“-soonermbutvthaththewshortening~of,the»interyalm”,

1 .
" is less than proportional to family size. If one -assumes that contra-

ceptive failures occur, the interpretation might also be that couples

having B. sooner may have 1arger faﬂiiles unintentionally because they

1
are at risk of a contraceptive failure, after having all their desired
children, for a longer period of time.

Table 4 presents a comparison of sone of the game regressions

. the cohort variable used was the husband's year of birth. The results
are fairly similar, as expected, except that the cohort measure is much
more significant'and (ignoring‘sign)llarger when H Age B, is the
dependent variable. I have no explanation for this.
| The comparisons presented in Table 5 indicate that the economic
forces. are robust enongh to remain'statistically significant in explaining
the wife's age at B1 even if the husband's age at Bl or at marriage is A

"held constant. Similarly,.inclusion of a variable (Age Diff) measuring

SRR I PHI oy g g S s s S [ e et e m e smaen ot o et R ot S8 P

lThe average W Age B, for women under twenty would be" ‘lower than -
for women twenty to thirty Simply because the first group could not
include any members of that cohort who will have B1 after keaching age
twenty... S
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. . Table 5
Comparison of regressions on W Age Bl’
with and without husband's age held constant
WEd  HEd - ic - #c? WYrB HAge Mar H Age B
5.52 3,29 S =215 . a ’ |
hys0- 2,997 =900 —1.01 '
(4.08)  (3.49) (7.23) . (3.89)
4.68 3.09 -~17.41 96  ~1.77

3038 3-33 . . "1070 0166 ‘
(3.26)  (4.17) , (3.70) (12.10)
2,84 3.08  ~7.79 - ~1.52 A
(2.63)  (3.99) (6.77) (3.42) (11.79)
2,82 3,19 =16.73 1.05 -1.36 1A

(2.82) (4.15)  (5.17) (2.95) (3.07) (11.92)

2.08 2.3 -1.21 .64

(2.63)  (4.58) (3.45) . (25.69)
1.71 2.68 —4.63 -1013 061
(2.20)  (4.46)  (5.09) (3.27) (24.64)
1.83 2.74  -9.55 .57 =1.05 .61

(2.34)  (4.57)  (3.75) (2.07) (3.03) . . - (24.56)
WEd HEd  fC  #C° Y 1965 Age Diff

4,70 2.88 -19.15 1,13 .14
(4.21)  (3.05) - (5.30) (2.84)  (.26)

4.71 2.3 ~-17.89  1.03 -.02 . -.24
(4.31) _ (2.57) . (5.03) (2.65)  (.04) ~(4.96)

61..°

«35

.40
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the excess of the husband’s over the wife's age (in months) did not change
the coefficients of the other variables very much. Nor did any of the [

1.

|
other demographic variables entered in the. regressions on the other timing ¢ 1
and spacing variables produce any changes in the coefficients of economic |
T ' La

H
S i

variables worth noting.' ;

Most of the other studies of"timing have concentrated on trying to |

explain the length of the first interval (from marriage to first birth)

Although the model leads me to ‘expect this interval to be explained 1ess~ j

well by economic variables than the timing measures‘already discussed, 1

i "did 'fengSS' some" ofthe ‘same " vériab‘les on’ 1St Int- (Tab 136) -1 expected' peee T

-that the results would be less 51gnificant than those in Tables 2-~5,
because the decision to marry rests in part on a desire to start havjng
children, but that they would not necessarily be insignlficant because
the desire to have children is not the only reason for choosing to marry
‘at a ‘particular time. ‘ _

The education variables are much less significant in these
regressions on first interval than they are in equivalent regressions on
W Age Blf

reduction 1is not so extreme as with the education variables. The large

The cohort variable also is less significant although the

reduction in explanatory_power (Rz,changes from .26 to .08 for equations
with education, number of children, and cohort and from .18 to .03 for
. equations with education and cohort only) supports the.contention that.an
important reason for marrying is to have children. However, the more
traditional economic variables are still of some importanee. '
1The smell positive sign on~W Ed might suggest that women with more
education are a little less likely to marry prinarily in order to begin- 4
to:have_chiidren or~that they sinply are“moreforoficientvcontreceptors
(and therefore may chooseva wedding date’without regerd to how long they
wish to postpone Bl') The latter possibility receives a small bit of
support from a comparison of equations 2 and 16 in Table 6. In equation
6.16, which was run on a subsample of women whose first birth was a

timing success' nl the coefficient of W Ed is even smallcr and less

Iguch a success occurs because the woman either did not contracept
in the interval solely because she wanted a birth as soon as possible or

purposely interrupted contraception in an effort to conceive.
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Table 6
Regressions on interval, in months, from marriage to first birth;

1965 National Fertility Study. N=585

2 2

Eq. No. WEd HEd Y40 Y1965 #c #c  Yr Mar = R
1.00 .45 1,01 .83
6.1 - (1.28) (.51) (.91) (2.88) .03
B P T TN _.. 6..7,.._”...,“. ”.46‘ e ,.._,‘.;.9 4 - _~<.~._.._...jl...w.v..,... _ll. 25 e ;.79 [N _7.,89.%» e st e et men s e e s Sees e 4e ey b s e sas s e r——
6.2 (.87  (.56) (.87 T (4.59) (2.94) (3.16) .09
082 1036 "'11023 079 "'087 .
o 6.3.. . .(1.16) . . (1.85) " ... .. (4.58).(2.93). (3.12) .09 _ . . . ..
~ .75 1,02 -11.23 © .78  -.86 |
6.4 (.93) = (.96) (4.58) (2.90) (3.07) .08
R 1.84 -11,18 .77  -.81
6.5 (3.04) (4.56) (2.86) (2.96) ~ .08
1'04 090 . _' 020 . - ""084 :
6.6 (1.34) (1.36) (.52) (2.91) .03,
070 084 ) 025 "11026 079 "090 .
6.7 (.91) (1.30) . (.68)  (4.58) (2.93) (3.19) .09
1.26- L44  -11,18 .78 -.86
6.8  (2.00 : (1.30) - (4.55) (2.87)  (3.07) .08
1.17 . .27 ~11,24 .78 ~.87
6.9 o (2.21) (.73)  (4.58) (2.88) (3.11) .08
G .70 -11.04 .72 =73 -
l . 06 l . 04 . . e 84 ’
6.11  (1.37) (1.71) | (2.91) .03
‘ .73 101 -11.25 .79  ~.90 \
6.12 (.95)  (1.72) | (4.58) (2.93) (3.19). .08
| 1.57 , o ~11.12 .77 -.84 .
6.13  (2.68) : (4.52) (2.85) (3.00) .08
' : 1.37 ~-11,22 .78 = -.8 - .
6.14° (3.04) ~ (4.57) (2.88) (3.10) .08
o - ' -10.87 .69  -.64 S
6.15 : (4.40) (2.56) (2.37) .07




Table 6

(cont'd)’

. 64,

Eq. No. WEd HEd Y40 #c #c®  Yr Mar R
R -46 "'1-02 1098 '"14020 1.00 ‘ "055
6.16% . (.52) (1.02) (1.55) (4.36) (2.62) (1.56) 11
-W__wmwwaubzsample:muBl,waswa.Rtiminggéyccesgjf;uﬂﬁéﬁlxh“m"+mh“mwMu__._“M,_
Eq. No. W Ed ‘H HEd - Y40 #C o #,C2 “Yr Mar - W'Age'Mér
1.19  1.08 s - ~.63 -.04
6.11a  (1.51) (1.78) . - , ; (1.81)  (1.02)
' L ~11.38 .72 -.33 -.06
6.15a P (4.57) (2.65) (.95)  (1.50)
1.88 -11.94. .82  -.40 -.09
6.13a  (3.13) (4.82) (3.05) (1.18)  (2.21)
. ‘ .93 1.11 © o -12.13 .85  -.44 -.09
6.12a - (1.28) (1.88) (4.90) (3.14) (1.29) (2.33)
- 1.09 1.97  -12.11 .85  -.41 -.10
(2.34)

6.3a (1.52) (2.01) (4.90) (3.14) (1.21)

.09
.09

.09
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significant, suggesting that part of the education effect observed in
equation 6.2 1s due to differences in contraceptive efficiency. The
differeneefin the coefficients i1s small and the definition of "tining
success" may lump together the most and least knowledgeable contra-
ceptsrs, eo too much should not be made of this observatlon.

The 1ast five equations in Table 6 include the’ wife s age at
‘mavrriage as an lndepde_n"th—Ja—tiual;—]e“:m Theediicdtion variab]:e;._ ar..:e”enly
slightly less insignificant, even though the first interval, given

.W-Age. Mar, 1s. related to W Age. Bl
the timing hypotheses is that suggested by the model: to explain the
wife's age at'B1 or the length of the interval after.schooling to
Bl'_, |

B.  Other samples ' 5

The same set of regressions was run on other subsets of these
older, wﬁite, non-Catholic women in.the 1965 National Fertility Study
(Table 7). When the subsets were the 387 women whose first birth was
a "timing success," the 496 women with two or more cb'ldr en (because
one~child mothers might be sub fecund), the 322 mothers of two or more
children whose first birth was a timing success, and the 530 couples -
with-no unvanted children,1 the slope coefficients and t—valuea were
very similar- to those reported above. ,

The fact thatwthe regression results were not very different
‘when women with only one birth were removedvfrom‘the sample (Table 7 -
equations A-and B) fits with a general observation that many ‘couples

in the 1930's chose to remain chiidless; appavently for economic

1A couple has an- unwanted child 1if the wife answered affirma-
tively to the questicn, 'Would you rather have had fewer children?’
Eighty-seven of the 530 couples with no unwanted children reported
that they would like to have had more children;- it is not clear
whether they were limited by physiological,ieconomic, or other factors.

... Apparently, .the. proper test.of . . . . .. ... .



Sample Variable . WEd "HEd ° fic W Yr B R
| W Age By 5.52  3.29 -2.15
. R _ ..5.76"3.23 m2.26
B (5.33) (3.84) (4.43) .23
5.39 3.19 -3.39
c (3.75) (2 80) (5. 02) .19
5.88 3 20 —3 16 _
D (4.25) (2.95) (4.60) .22
W Age B, 4,50 2.99  -9,20  ~1.91:.
A ' (4.08) (3.49) (7.23)  (3.89) .25
B 6.76  3.09  -6.76 -2.19 |
B (4.44) (3.77)  (5.12)  (4.45) .27
’ 4,32  2.69 -10.88 -2.96
C (2.14) (2.47) (6.42) (4.58) 27 .
4.85  2.82  -B.44  -2.92 .
D (3.57) (2.67) (4.67) (4.39) .27
A 1 (4.08) (3.49)  (7.23)  (3.89) .25
4,76 3.09 -6.76 -2.19
B (4.44) (3.77) (5.12) (4.45) .27
4.32  2.69 -10.88 - =2,96.
c (3.14) (2.47)  (6.42)-  (4.58) .27
4.85 2.82 ~8.44 -2.92
D (3.57) (2.67) (4.67) (4.39) .27
| * ey
A All white non-Catholic mothers of one or more children; N=585
‘B Mothers of two or more children; _ N=496
C By a timing success -~ one or more children, N=387
D B1 a, ciming success -~ two or more children; N=322
E
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Table 7

Comparison of regression results using different. sub-sets of the primary
sample from the 1965 National ILLtllity Survey

Dependent 2

All nothers with no unwanted children (see text for definition)N=530



Sample

A

Sample

Dependent
Variable

W Age B

Dependent

Variabl
W Age B

W Age B

Dependent

Variabl
H Age B

1

e

1

e

1

- (.87) .

w18
T S

.19

.22

.16

25

.23

.26

.30

026

Table 7
(cont'd)
WEd  HEI  #c W Yr B
5.52 3.29 -2.15
(4.83) (3.68) (4.22)
5.76  3.23 ~2.24
(5733) (38T T L 43y T
5.39  3.19 ' ~3.39 |
(3.75) (2.80) (5.02)
588 320 g
(4.25)  (2.95) . (4.60)
WEd HEd #C W Yr B
5052 3029 _2015
(4.83) - (3.68) (4.22)
(4.13) (3.29)° (3.62)
4,50 . 2,99  -9.20 = -1.91
 4.82 2,75 -9.82 ~-1.73
(3.97) (2.97) (6.62) (3.30)
| S
'WEd HEd #Cc  HYrB
4.49 1.78 "7061 '4068
4.88 1.71  -6.34 -5.06
(4.22) (1.91) (4.45) (11.92)
4067 _. 084 _8.93 _4082
(3.36)  (.75)  (5.22) (8.84)
5.28 .97  -7.63 -5.28
(3.75) (4.08) (9.45)

67.



68.

Table 7
(cont'd)
_ Deﬁendent ‘ ' . 5 -y 9
Sample Variable W Ed H Ed Y1965 fic #c HyYrB R
H Age B, 5.33  2.01 ~ -4.69 :
A ‘ (4.47) (2.14) . o .. {10.95) 22
: , '5.81 1.83 - -5.07
B e (5001) (200D ) e (A072) a0
o 5,55  1.25 ' -4.88
c : | (3.87) (1.08) - | (8.64) .21
C e e e 6020 - L3 e e B 38 e e e
D ' ‘ (4.36) (1.18) . S (9.40) . .26
ﬁependent ' | 2 ‘ 2
Sample - ‘Variable W Ed H Ed Y1965 #c #c Yr Mar R
" Total Int  -1.64 1.09  -.60 54,12 ~-2.76 -1.26 '~ .
A . (1.82) (1.43) (1.36) (18.60) (8.61) (3.79) . .65
. -1.98  1.41 -.59 46,20 =-2.11 -1,70
| . =98 - 1.30  -1.01 53.11 -2,54 ~1,45
c . (.92) (1.43) - (1.82) (13.68) (5.60) (3.44) .66
- | -1.08  1.44  1.02 44.82 -1.79° -1,76
D . (.86) (1.37) (1.56) (7.50) (2.86) (3.39) . .54
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~reasons.l It 1s likely that many others cﬁose to have ortly one child rather
~Vthan.chat those wowen were-sub~fecund. Eighty—niné of 585 women had only
one child; it is ualikely that fifteen percent of the females who had
childfen were unable to have more than one. Moreover, Eomparison of

the mean values of various ecoénomic variablgs,for.one—child families

. and families with two or more d\ildren suggests that the two:groups

. did an<come from the game (e conomic) population, as mlght be expectod
if the reason for smali>fam11y size were physiological.2 (Table 14
Chapter V).

Ninety-five (of 585) couples reported that their: pdeﬂtS gave -
them:important financial help when they were first married. For this

Asmali subset the,coefficiénts of H Ed in waricus regressions on W Age Bl
were smaller than for the entire sample ,and even negative, with an
absolute t-value of less than cne (Table 8). (The 490 who feceived no

'financial help had larger H Ed coefficientsxthanAthe entire Sample.)

This was the expécted result, for such parental-help is equivalent to
additional'income from non-labor sources; those who réceivg it can better
afford childrén in the early, }elgtive to the later, years of marriage
than those who do not. This "income” in the early years tends to reduce

the steep slope of the'earnings profile that is associated with high H Ed.

_lSee 1960 Census: of Population Subject Report PC(2)-3A, 'Women .
- by Number of Children Ever Born." The rates of childlessness for

U.S. vhite women who were married-spouse present were 16.6 percent for
those -aged forty-five to forty-nine and 19.4 percent for those between
fifty and fifty-four (Table 27, p. 181). These high rates were not due
to inadequate medical treatment of infertility, for the rates

ranged widely by the husband's occupation, for example; 27.7 percent
‘of the wives of social scientists were childless. The other highest
and lowest rates, by husband's occupation, were architects, 27.7 percent;
authors, editors, and reporters, 26.5; medical and dental technicians,
25.7; farm laborers and foremen, 1l.2; and coal miners, 9.1 percent.
(Table 33, pp. 167-68).

2SubfecunditV, if it is not correlated with poor general health,
may facilitate economic success, high levels of education, etc. But.
the differences are larger than I would expect from that reason alone.
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: ‘Table 8 2

Comparison of regressions on W Age B

3

1 for couﬁles who did and
‘did not receive financial help; 1965 National Fcrtility Study

i

Sample N WEd HEd #ic W Yr B r2
o 5.52  3.29 -2.15 /
_ 'All 585 (4.83) (3.68) (4.22) .18
s e e et e i i o smeam i ra Ae o 4 s s wraere e e b 6;45- o .._...1,,;. 82 . __,_; [ “1..5 3 s b i _- A et e
' ' 5.25  3.55 - ~2,18 ' _

| 4.50 2.99 -9.20 -1.91

All (4.08) (3.49) (7.23)  (3.89) .25
‘ 6.12 1,75  -4.88 -1.29

pid . (2.25)  (.95) (1.57)  (1.05) .20

‘ | 4,12 3.19 -9.82 -1.96

Did Not (3.41) (3.31) (7.04) (3.65) .26
\S« ! \
/
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' The coefficiert of the wife's.year of birth was less negative in
the sample of couples reéeiying parentai help. Since[w Yr B was a .
proxy for general income levels, the reduction in its impact also was
expected. All other coefficients were similar to those reported for the
entire sample. - .
When women who had been married more than once were added to the

p'imary sample, raising the total number of observations to 748, most

"of the coefficients changed very little (Table 9). However, the slope

. and t for W Ed were larger, probably because the values of H Ed and

~income were for the current husband. -In the case of women who were- - - .= - omos

‘married more than'once; those are not necessarily the relevant values,
although they may be reasonable proxies for information on the previous
husbands. In those cases W Ed picked up more of the variation in the
reievant husband variables. ' ' |
To summarize, the empirical evidence supports the hypotheses

that if the wife's P is rising, represented by W Ed, she will have Bl
sooner after flnlshing school; that a couple will postpone B1 more if
'they anticipate a rising family income proflle -- H Ed is the proxy; and -
that they will have Bl sooner the higher the anticipated level of average
~income, represented by the cohort variables and, in NLS data, by Y1966,

the total income of the family other than fronyearningsof the wife.



Dependent Variable:

W.Ed

6,76

(6.58)

6.09
(6.16)

6.24
(6.33)

5.52
(4.83)

4,50

(4.08)

4.68

(4.24)

- Table 9
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Comparison of regressions for women married only once and

mothers of one or more children

W Age By

~_Married one or more times

H Ed f#c #c?
(2.68)

1.70 —9.65

1,85 ~-18.96 1.12
(2.38) (5.51) (2.88) .
Married once only

3.29

(3.68)

2.99 - -9.20

3,09 -17.41 .96

(3.62) (2.43)

(4.82)

N=748

W.Yr B

women married more than oncej 1965 National Fertility Study,

R2

C=1.59

(3.31)
~1.34

(2.90)7

-1.22
(2.63)

N=585

-2.15
' (4.22)
""1 091
-1.77
(3.59)

.15

18

.25

.26



(3.89)

Table 9
-(cont'd)
Dependent Variable: H Age Bl
Married one or more times N?748.
W Ed H Ed pc - #c? HYr B
5.8 2,06 | =6.04
(5.16) (2.28) (15.42)
5030 1068 "'8.21 -6000
(4.74) (1.89) , (6.10) (15.69)
| 5038 1076 . "'13.20 060 "5098 '
(4.81) (1.98)_ (3.40) (1;37) (15.63)
Married once only' ‘N=585
W Ed H Ed fic #c2 H Yr B
5.33 2.01 _ _ -4,69
4,49 . 1.78 -7.61 : -4.68
(3.83) “(1.94) (5.64) . (11.21)
4-57 1-83 ’ —11066 048 -4065

(1.99)  (3.05) (1.13) (11.12)

73.

.31

.32

.22

.26

.27
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CHAPTER V

CEMPIRICAL FINDINGS: SPACING

A. Total Interval

The hypothesized substitution effect on'the'sﬁaéing of births
(subsequent to Bl) is that a high pvice of time for the wife -~ i.e.,
high W Ed 1f she does not leave the labor force permaneéently at Bl’
high W Ed or husbgnd's income lf she does -~ will indugg-the couple to

‘p'lan “on-closer-s pacing"‘b etween-b irthS“or,“"‘given"“’i'}C;*""ilaE“‘shorter“total"""""‘““ ST

interval between the first (Bl) and last (Bn) births. The income effect

probably is to enable higher income families to space widely, which

appa:ehtly facilitates the production of child quality. This positive
effect will be offset to the extent that the husband's lncome affects

, Pt for non~labor force wives, producing a negative substitution effect.

- If the slope of the income profile has any effect on the spacing of
births, it may cause closer spacing intended to offset the later start
of child-bearing occasioned by the steep income profile.

The various specifications of the regression equation in Table
10 "iclded the predicted negative coefficient on W Ed. From the co-
efficients it can be seen that three additional years of education for
a woman reduce the total birth interval for a given family size by five
or six months -(Equations 10.3 or 10.6). If family size is not held

" constant the reduction is betwéen thirteen and fifteen months (Equations
10.1 or 10.4). Thus, as education and Pt

‘children in a shorter span of time and/or tbey have fewer -hlldren.l As

rise, women have their

/will be noted in Chapter VI, they may also spend less time at home after
the last birth. 2

The results for data from the National Lorgitudlnal Survey (Table
11) are similar but the coefficients and t-values - are smaller, much of
the difference in results probably resulted from the errors in the

measurement of Total Int for the NLS data. The t-values on W Ed are

1Table 14 shows that childless women have significantly more
education; the difference -in mean education is almost one year.

2See also,Mincer énd Polachek, op. cit.
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Table 10

4“ N *
Regressions on the total number of months from BJ to Bn 3

1965 National Fertility Study, white, non-farm, non~Roman Catholic

mothers aged 40-54, married once-spouse present;iN = 585.

Regression coefficients with t-values in parentheses

Eq. No. W Ed HEd Y1965 - T 10 Yr Mar R2
- -5.06 -.09 -.24 ' '
10.1 (3.46)  (.08)  (.33) ° o | .04
-1.58  1.10 -.62 ~ 30.96
(1.66)  (1.37)  (1.32) (28.19) .60
10.2 .
o -2.06 .78 -.61 53.68 - -2.67 . ,
10.3 (2.27)  (1.02)  (1.38) .  (18.25) (8.26) .64
L =435 .40 ~.22 S -1.88 _
10,4 (2.98) - (.33) (.31 | o (3.50)  .0%
p ~1.22 1.37 ~.61 30,68 ~1.05 |
10.5 (1.28)  (1.70)  (1.31) (28.02) (2.98) .60
T a1.66 0 1.09 . =.60 54,12 ~2.76  ~1.26
10.6 (1.82) (1.43) (1.36) (18.60) (8.61) (3.79) .65
-1.69 .8 -.37 54,09 . -2.76  =-1.27
10.7  (1.86)  (.87)  (.29) v40 (18.56) (8.61)  (3.81) .65
-1.68° .97 -.45 54,00 -2.76  =1.27
10.8 - (1.86) (.91)  (.36) Y EXP=20 (18.56) (8.61) (3.81). .65
175 93 -.38 54,07  ~2.76  -1.27
10.9 (1.92)  (.89)  (.33) Y WEds20 (18.55) (8.60)  (3.80) .65

. ,
If #C_ﬁl, Total Int = 0.
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Table 11 .7,
Regressions on estimated total Interval; 1967 National Longitudinal
Survey, white, non-farm mothers of two ¢~ more children; aged 40-44;

observations eliminated if Total Iut = 0. N = 597.

W Ed H Ed Y1966 #c #c After B, Age YC  Age R
-.88 -.91 .59 39.55 ~1.69 - .
(1.04) (1.44) . (1.71) (13.48) (6.84) | 48
-.46  ~1,24 ' ,50  39.16  ~1.68 ' ~10.96 . §
(.54) (1.96)  (1.45) (13.42) (6.88) (3.06) % .49
-1.40 ~1,91 .56  25.07 ~1.05 2,21 -5.81 ?
(1.97) (3.58) (1.97) (9.67) (5.06) (.71) (16.00) - » .64
- 46  -1.25 .50 39,05 ~1.68 ~11.30 1,42
(.54) (1.97) (1.47) (13.38) (6.88) (3.15) y.o 1F _(1.14); .49
-.63  =1,05 .52 38,39 ~1.64 . ~1.00 |
(.76) (1.67)  (1.52) (13.15) - .(6.74) LFPR  (3.70) ; .49
-.47  -1,03 .50°  38.35 ~1.64  -26.89 | .
(.56) (1.65) (1.47) (13.15) (6.73) (3.85) L W49
-.89  -.90 .59 39.48 -1.69 - - 109
(1.06) (1.43)  {1.73) . (13.45) (6.84) o (.87) 748
-.48  =1,03 .51 38.28 =~1.61  ~26.29 ' 1.10 |
(.57): (1.65)  (1.49) (13.11) (6.73) (3.85)% (.89) .49
-3.96 -.93 1.24 . . , . - :
(3.54) (1.10) (2.63) . : leLP .05
-3.11 -1,54 1.06 . -19.80 ' '
(2.77) (1.81) (2.32) | (4.16) .07
-.322 =1.22 1.05 o . -2,11 ‘
- (2.94) {1.48) = (2.34) ‘ LFPR  (6.01) ' .10
! -2.91 -1.18 °1.02 - 253.60 L
(2.64) (1.43) (2.27) ' _ (6.03). .10

Similar regressions on other.sub-sets\pf the 1967 NLS observations are preéented.ih

Appendix E.

e
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between 0 and -1 when variables measuring iabor force activity are
included (ekcept when #C and #C2 are excluded); the only exception to
this occurs<when the dummy varizble for labor force participation is
used while tandardizing for the age of the youngest child. - As
explained in Chapter v, because of the complementarity_of birth
intervals and the amount of labor force activity this ﬁay be the best
specification of the equation. (The simple correlations betwzen Total
Int and respectively Yrs LF, LFPR, and the dummy variable, are -.252,_

-.264, and -.178. ) '

The model predicted that in families with steep earningo profiles

(high H Ed). children might be spaced more closely together. 1In re-
gressions on the NFS data the coefficient is positive but of low

signlficance. Since the income measure for the NFS data-is not gbod,

H Ed may be picking up some of the income level effect. In regressioms

on the NLS data, which has more adequate income intormation, the

coefficient of H Ed is negative.

A large value for the income variable was expected to cause shorter

intervals, through a price effect} for those women who axe not in the labor

_force; an offsetting positive influence results from the income effect, as

couples with higher incomes demand more child-related activities and

child quality and can afford longer birth intervals., This is based on

"an assumption that prospective‘pareats believe that longer birth intervals

produce more quality per Child, as suggested by the authors of the
articles cited: in Chapter I. 1In regressions on NFS data the coefficients

of the several income measures are negative and insignificant (Table 10).

- The coefficients of Y1966, for the NLS data in Table 11, are positive; the

t-values average about 1.6 if the nuhber of children is held constant

and about 2.4 if #C and #Cz'are omitted from the regression equatian,
Although the results are inconclusive, since the income data are apparently
more reliable in the National Longitudinal® Survey than in the National
Fertility’Study, i.would conciude that the positivé income effeét is
stronger than that part of the substitution effect that works through

the husband's income for wdmen%not in the labor force. 'Stillfapother
possible explanation for the difference in signs betweén the two'data

sets is that, éince they represent two substantially different ‘riohorts =-—

/
' women born between 1922 .and 1927 for the NLS and between 1910 and 1925 for (.
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the NFS -~ the income effect way have_changed. Fiually, in addition to
its other shortcomings, Y1965 measures incomes for husbands of many .

- different ages, not a desirable characteristic for a "permanenf'income"
.pro“ o ' -

In some regressions on the NFS data,‘Yr Mar was introduced to
reflect changing economic conditions over time. But, its strnugly
negative coefficient probably was ineVitable, however economic -conditions
varied across time; for more tecently married couples cannot have birth
intervals that are as long as those who were married earlier can.
Similarly, the coefficient of the Age variable in Table 11 reflects the fact )
that sone women do have. children after the age of fcrty, gieatly lengthening
Total Int for them. . | |

These regressions were rnn onzpther subsets of the National
Fertility Study observations; the results are listed in Table 12 with
those from the primary sample for puipdses of comparison. There are no
surprising changes in coefficients -~ the only observed sign reversals
occur in instances where the t-value is less than .4.

The negatsve coefficient of W‘Ed becomes insignificant only in
regressions on women who claimed that the first birth was a timing
success, when the number of children was included as an independent
variable. This Z3 more likely attributable to the small sample size u'.
than to possible effects of education on conLraceptive knowledge, for, =
in the sample of parents with no unwanted children the W Ed'coefficients,
given #C, are virtually identical w&th those for the primary sample.

This sample is probably more representative of successful contraceptors
than the samples of;couples reportirg Bl as a.timing success. Most
timing successes wvere births that ocCurred because contraception was
never used at any time in the relevant interval. Many of the couples
who did not contracept in the first interval did not contracept in sub~
sequent intervals until the ‘desired family size was achieved. 1 For

such couples, the leVel_of W Ed is likely to have little effect on the

t

lRyder and Westoff, Reproduction in the United States: 1965.




Sample:.

Sample:.

Sample:

Table 12

Regressions on Total Int for other sub-sets of the

1965 National Fertility Study-

Primary Sample: Married once, one or more ch

W Ed
~5.06

(3.46).

-2.06
(2.27)

-4035

(2.98)

-1.64
(1.82)

Married once, two or more children; N =

" W Ed

-6066

(4.66)

-2.71
(2.56)
~5.48

(3.83)

-1.98

(1.87) .

Mothers married any number of times; N§=_748
W Ed :

-4.19

(3.29)

-2.24
(2.88)

(2.65)

-1.78

_ _(2,29)'

H Ed Y 1965 #c
-.09 -.24
(.08) (.33)
.78 -.61 53.68
(1.02) (1.38) . (18.25)
.40 -.22
(.33)  : (.31)
1.09 ° -.60 54,12
(1.43) (1.36) {18.60)

H Ed Y 1965- #c

‘ 046 -'u 1’6

(.38) (.22)"

1.60  ~.06 45,90
(1.13) (1.27) (10.76)
1.10 -.08 '

(.92) (.11)

1.41 -.59 46.20
(1.60)

(1.16)

H Ed Y 1965 fc
-.76 —1] '

(.70) (.30) o
61 ~.33 56.93
(.92) (.80) (21.16) -

-.31 .22
(.29) (.33)
.86 ~.31 56.92
(1.30) (.71 (21.39)

(10.99)

#c?

~2.67
(8.26)

-2.76
(8.61)

496
i#C

~-2.02

(4.77)

- ~2.11 .

(5.05)

#c?

-2.98
(9.81)

_3v02
(10.05)

ildren; N = 585

Yr Mar

-1.88

-1.26

(3.79) .

Yr Mar

-2.47
(4.30)

-1.70
(4.02)

Yr Mar

-1.85
(4.21)

"'1. 12
(4.20)

79.

.03

.65

.05

.65
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Table 12
(cont’ﬁ)

'Sample:

Sample:

- Sample:

W Ed

-3.17
(2.10)
-2.11
(2.23)

—2062

-1.76
(1.87)

Married once, one or more;C., Bl a timidg success; N = 387
Y 1965

W Ed

—4054
(2.61)

-1.45

(1.36) .

(2.22)

~-.98
(‘92)

Married once, two or more C., 81 a timing su

W Ed

"5'45
(3.15)

-1n85
(1.48)

—A038 ,

(2.52)
-1.08,

(.86)

-H Ed

—048 ﬂ

(.38)

.78
(.99)

.04
(.04)

1.11
(1.41)

H Ed

-1.10

(.73).
.85

©(.93)

-.48
(.32)

1.30
(1.43)

H Ed

‘ -;98 |

(.67)

.92
(.87)

'"026
(.18)

1.44
(1.37)

Y 1965
—019

(.26)

—082

(1.85)

~.18
(.25)

-.81
(1.84)

.30

#c

54.83
(18.31)

' 55.13
(18.62)

#C

(.33) i

-.97
(1.73)

.25
(.27)

-1.01
(1.82)

Y 1965

.29
(.32)

-1.03
(3..55)

.29
(.32)

-1.02

- (1.56)

52,01
(13.25)

53.11
(13.68)

“#c

43,27
(7.15)

44,82
{7.50)

‘Married 6nce,'no_unwanted children; N = 530

2

#C Yr Mar
-2.78
(8.41)
-1.81
(3.40)
-2,85 -1.24
(8.73)  (3.70)

2

#fc© - - Yr Mar
-2037‘
(5..19) |
-1083
, (2.63)
-2.54 -1,45
(3.44)

(5.60)

#Cz> Yr Mar
—1058,
(2.50)
- =2,26
(3.13)
-1.79 -=1,76
(2.86) (3.39)

ccessy N = 322

.06

- .07 .

.52

.10

.54

nnnnnnn
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length of birth intervals; at ieast in its role as a proxy for contra-
ceptive knowledgc. If nearly all of the women who wanted some or.all

of their births as soon as possible are included in this subsample,

while approximately two hundred (of 260) of the other observatieus are
excluded, the smaller coefficient on W Ed does not c0unter our hypothesis
about the effect of wife' s education on spacing.

W Ed and Il Ed are more significant in regression on families with
two or more children than in those for the sample including also one—.
child families. The lower level of significance in the sample that
includes one~child families may have resnlted because, for want of a
better alternative, 1 had assigned the yalue zero for the 1ength of .
the interval ffom B1 to Bn to one-child families (B to B ), therefore,
the data are not homoskedastic. Also, the relationship between the
number of children and the total interval may not be able to fit the
specified "bl. #c +‘b2. ﬁC .' Finally, it is possible that another
regression technique than OLS should have been used when the sample
included one-child families, and the dependent variaHle was distributed'

. 1
i with a concentracion of observctions at zero. Nf tha regresgion reqn1ts

in Table 12, those in the second panel, "Married once, two or more children,"

are probably econometrically most reliable.
In regressions on the various sub-sets. of the 1965. NFS (Tables 10

and 12), when the number of children is not held constant the coefficient o

of Y1965 is much less negative or is even positive although, in all
cases, its t-value is very small. In regreesions on the 1967 NLS (Table .
11) not standardizing for family size more than doubles the size of |
the (positive)vcoefficients of Y1966 and raises their t-values. This
suggests that higher income couples have had more children. Althougn
this is not a study of cdmpleted fertility, we may note that the income
effect apparently not only. makes possible wider spacing of births but
ialso results in more births. _____ Note also that allowing family size to vary
strengthens the substitution effect represented by‘w Ed: women with

1This looks like a candidate for PROBITvangiyéis, but‘I have not
" found a working computer program to perform this form of regression
analysie. ' ' o .
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high Pt have ‘the same number of_childreﬁ in a shorter length of time, and
the shortening of the total interval, with higher education, 1Is even more
bronounced with #C is not held constant. In Table 10 the confficients
Cof W Ed are about two and one-half times as large when family size yaries;
for the NLS sanple the_coefficients increaseiby a factor of about five.
These women appfentiy have births closer together ggg.ha§e fewer births.

B. Average Interval; Number of Births

Since decisions about the total length of the childbearing period can
be implemented both through the léhgfh of the average interval between
successive births aad through the number of births, I brieﬁiy examined
each qf these phenomena separately. The results of regressions on Ave

Int for the 496 women in the National Fertility Study who had had two or
more births are presented in Table 13. Ave Int (average interval) is
the.total number of months betﬁeen Bl and B divided by the total n;mber

-of birth intervals, that is, by one less than the number of births.

The results are similar to those in Table 12 (second panel) except
that, as expected, ‘the cocefficients are smaller in the regressions on

" Ave Int, becaus2 the dependent variable s smailér. Comparisons of

Equations\13.1 and 13.2 with comparable regreasioﬁs on Total Int -~

- 10.6 or the last equation'in Table 12's second panel == show 1itt1e
- change in the t-values for W Ed, H Ed; and ¥Yr Mar and about a :wanty

percent reduction in the t-value of Y1965 in the regressions on Ave Inta
~ These results tend to support the spacing hypotheses bdt they do not

produce new insights; they do suggest however;jwith their much lower v

- levels of R-square, that the number of children is also a spacing -
decision variable. _ |

4 Since couples may choose childlessness or an only child in order

‘to achieve "short spacing intervals," I compared the mean values of
numerous variables for the primary sample of white, non-Catholic uon-
farm women in the 1965 NFS who were forty to fifty-fdur'ycafs old and

were married once~spouse preSeht. The means and the t-values for the

g 1Women Jith multiple births were excluded from all analyses of ,
the 1965 NFS data. . .

\ IR UURRSE R
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Table 13 ’
Regression on average interval between successive births; S
1965 National. Fertility Study, white non-Catholics
with two or more births; N = 496

2 | 2

W Ed HEd Y1965 s #ct vrovar R
13.1  -1.20 - .41 -3 - -5.87 . -.86

(1.75) (.73)  (1.02) (7.02) (3.17) (11
13.2 -1.21 47 =330 -9.69 .40 .84 :

(1.77) (.82)  (1.00) (3.56)  (1.48)  (3.00) 11

% . T -_< "
When predicted-income variables were used instead of Y1965 their coefficients

-were even less significant.
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differences between sample means (if larger thaa % 1.0) are presented in
Table 14, The qbservations are alSohdistributed by other variables of
interest. ' ' _ _ v
Thé percentage of childless women whosekhusbands were not in the
labor force (or Armed Forces), thirteen percent, was significantly.higher
" than the percentage for wémen with one or +ith one or moré children. .
Given our social norms and the high le#ei of labor force pqrticipation
' among married white males, it is reasonable to assume thatxthe causality
runs from tha husbaﬁd's non-participation to the childlessness, rather
than vice, versa -- that‘is, one response to a husband's iﬁability to work
or to work regularly is to have no children (trxuly a "zero" total inferval
spent in child caring), so that the wife can work and because family_ |
income is low. Moreover, significantly more childless women were,working
lbecause they liked to (forty-two percent) than among women with children
. (almost fourteen percent).' The proportion of mothers of.one child who
were working because they preferred to also is somewhat gfeater than
-~ the proportion for mothers of two or more children. Thus, at least
part of the vesponse by ccuples'wheﬁ the woman has a p;eference for
labor market pérticipation ~~ for whom child-ralated activities are
particulally costly -~ is to/shorten or eliminate the child caring life :
. stage by having only one or no children. _
The childless couples also had much more education than the other
couples. This and the high lébor force participation of the non-mothers
) suggest that the cost of children, that is, of the'time'input to child-
related activities, would have been higher on the average for those.w0men
- who did not have children;l The significantly higher average age at
marriage for childless women (almost twenty-seven years) also fits the
assumption of a greater commitment to careers by these women. |
That the childless énd one-child mothers are older than the
mothers of two ér more .children probably reflects an income effect, as
the older cohorts were in fheir twenties during the years of the Depression;

economic conditions were much more favorable for the more ‘recent cohorts.

W

v

, This is not to suggest that labor force participation is the cnly
alternative to raising children, but rather recognizes that market
activities aEF less complementary to the production of child-related
activities than are other activities.
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' Table 14
Mean values of several variables by #iC, with t-values for testing

significance of difference between means

Varfable  #C=0 ~ fC=1 . fC=2+ £=-0:1 t-0:2 £-1:2+
No. Obs. 46 89 496 |
"HEd 12.98 . 11.73. 11.57 '2.06 2.69 -
WEd  12.48  11.53 11.62 1.89 2,09 . -
Y40 ©9.55  8.917 8.760 1.44 2.12 -
11965 8.446 8.781 8.583 -- - -
Year Mar 44.20 40.89 41.00 2.64  3.89 -
W Yr Born.  17.37  18.30 - 19.86  -1.10.., =3.92 -3.24
H Yr Born  14.78 16.44 - 16.85  -1.56  -2.53 .-
‘Age Diff 30.76 23,62 - 36.33 -~ -~ -2.62
W Age Mar  322.7  270.9  253.9  4.39 9.04 3.18
H Age Mar = 353.5 294.5 200.3 . 4.36 7.3 - -
W Age Bl ' ' 322.7 282f4 6.30
H Age B, 346.3 318.7 - _ . 3.54
W Age B_ = - 322.7 381.4 --
H AgevBn - 346.3 '417.7 —— _
First Int ' © 51.85 28.46 - ' ' 5.89°
. %4.H not : A o -
working 132 17 4%z 3.01 1.93 1,42 (t 0:1+, 2.9

Labor Force Participation since marriage:

Working Now ~ Reason

None - " Not Now Need Extras Prgfer. Unk.
fc =0 17% 28% 9% 4% 417 0%
fic =1 19 40 .8 16 17

¥c = 2+ 21 6, 14 14 13 2

Chi-square (10 d.f., 1%).= 23.2; observed x2 = 31.1
Combining '1' & '2+': x2 (5 d.f., 1%) = 15.1; observed x? = 26.2 : -
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Thus, in addition to the income and substitution effects on spacing
noted earlier in this chapt=r, there also were responses to economic
forces in terms of the number of children borm.

Ci Age at Last Birth

The total result of the timing and of the spacing (and of the
number) decisionS»can be seen in the regression results in Table 15; the
dependent variable is the wife's age in months at the birth of the last
child (W Age B ) The first two equations show that an additionai year
of education 1oads to an insignificant increase in a woman s age at B .

- This results partly from having fewer children, buL most of the year is
"recovered” by having children sooner and/or closer together (equations
15.3 to 15.5).”>Even if the woman with more education has.the same nunber
of children as a womar with less education, each year of education adds

only 2.6 months to her age at'Bn. | '

Righ H Eo raises a woman's age at Bn primarily by causing her to
start childbearing 1later. The income variable is difficult to analyze
because of inadequacies in the variable as a measure of expected income
at young ages or even as an accurate measure.of current income.' Women
in the most recent cohorts completed childbearing at a younger age than
older women in the sample; this may be due in part to the more recent
cohorts' being able to begin childbearing sooner because of netter
economic conditions, but itcould result simply because the moot recent
‘Cohorts have not had a chance to have a last birth at a late age. As
in the case of the total interval, the slightly less negative effect
when family size is not held constant probably reflects a larger family v
size -for higher income couples. _ '

, The reader may wonder whether .the negative effect of W Ed on the
Total Int isn’t merely the result of women with more education being
older when they marry and having to compress birth intervals so that they
can complete their childbearing at about the same age as other women.

? The regressions on Total Int in Table 16 were run both with\and without
the wife's age at marriage being held constant. Not unexpeckedly, the
coefficient of W Ed was lower when w Age Mar was included in the
regressions —~— by about tWenty~five to thirty percent when family .size

is held constant and by thirty—seven percent when family size varies.

[



" Eq. No. W Ed

15.1.

15.2
15,3

15.4

.51
(.34)

47
(.31)

2.90
(2.23)

2,58
(2.01)
2.64 .
(2.03)

H Ed
3.01
(2.35)

3.16

(2.43)

3.99
(3.63)

3.79

(3.49)

3.66

(3.32)

Table 15
Regresslons on the wife's age in months at Bn;

1965 National Fertility Study, Primary Sample; N = 585

*
Y 1565

-.21
(.28)
-.18
(.25)
- 44
(.70)

~.43
(.69)

-.47.
(.73)

f#C

21.77
(14.59)

36.80
(8.76)

34.53
(8.19) .

e

-1.76

(3.82)

_1354

(3.33)

% g
Results using Y40 were even less significant.

W Yr B

""1.49
(2,22)

-2,07 .

(3.59) -

-2,32
(4.06)

87.



Comparison of regressions on

Table 16

88.

Total Int, with and without W Age Mar

held constant; sub-samples from the 1965 National Fertility Stﬁdy

Sample:

Sampié:

Sample:

Married onée, one or more children; N = 585

W Ed H Ed
"'5.06 "-09
(3346) - (.08)
-3.18 . .84
(2.20) - (.70)
~2.06 .78
(2.27) (1.02)
"1.42 1012
(1.56) (1.46)

All married, one or more children; N = 748

W Ed H Ed
~2.24 .61
(2.88) (.92
—1.68 -75

(2.13) | (1.13)

All married, two or more childreny N = 619

W Ed H Ed
-3.01 .79

(3.20) (.99)
~2.05 97
(2.12)

Y 1965

"024

(.33)

- ~.30

(.43)

) "061

(1.38)

- (1.42)

-063

Y1965

"'-33

(.80) -

~=.33
(.82)

Y1965
’ "033

(1.22)

(.66)

-.32
((65)

itc

53.68
(18.25)

52.55
(17.97)

ffc
56.93

© (21.16)
55.94

(20.82)

fc

49.18
(12.04)

48.16
.1.89)

#c?

~-2,67
(8.26)

-2,62
(8.22)

#c?

..=2.98
(9.81)

-2.93
(9.71)

#c2

-—2-32
(5.63)

-2.29
(5.60)

W Age Mar

.39
(6.24)

-.15
(3.75)

W Age Mar

"'010
(3.48)

W Age Mar

.65

65

.50

.51



The coefficients are, however, still ,ignif*cantly negative. The
coefficteut of I Ed is somewhat more pnsiuive while those cf f1965,

. . #iC, and #C are virtually unchanged.

Including the wife's agce at Bi reduces the coefficient of W Ed by about
one~third if #C is included or by abouﬁ”bn e-half 1if it is not} Thé'effeét .
of W Ed is still to reduce the total interv11 but the effect is weaker; part
of it apparently is a response to an olduc age at Bl Of course, W Age B1

is assumed to be endogenous in this model, tiierefore one cannot rule out
the poasibility that more educated women plan a shorter total interval
drrespective of when they begin childbearing and that then, because they

plan a short Total Int, they can afford to have Bl later.

lgee Appendix T.
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LABOR FOuJ E PARTICIPATION AND THE TIMEMG AND SPACING OF BIRTHS

A. Introduction

The hypotheses generated by the ﬁiming and spacing model and
generally supperted by the data. do not require an assumption that women who
are not in the child caring life stage will participate in ‘the labor force.
There are other uses of a woman's time, called here "other activities;"
even if a given woman does not plan on a career ghe would be expected to
take account of the relative costs of child—related-ann’ether activities,
which are assumed to depend on her education and her husband's income, in
plauning when to have her children. Nevertheless, labor force parﬁicipation
is an important alternative to-'child care activities and many . people believe
it plays a significant role in the timing of the life cycle stages.

I have investigated, using the 1967 National Longitudinal §urvey
of Work Experieneei(women aged 30-44), the effects dfieducétion and income.
variables on thearelationship between the extent (length) of labor force
participation and the timing of the first birth and the spacing of subse~
quent births. The basic sample from this data set consists of white, uon~
farm mothers aged 40-44 who were married once-spouse present. Certain -
types of analyses required.further restrictions. For example, to study
work experience between child births I had to ellmlnate one~child mothers,
similarly, work experience in other intervals such as between leaving

school and marriage required that the interval be positive.l The date of

. birth of the first child was known because the data included the date of
.acquisition of first child andI eliminated all mothers who acquired a

child by other means than childbirth. For analyses requiring the date of "

birth of the last child, I calculated it from the age of the youngest

child present in the household. If no children were still at home, I

eliminated the observation unless it was the mother of an only child;

in those instances; I used the birth date of the "first" (only) child.
The educatlon variables are measured in years. The income

variable is the 1966 income of the family, exclusive of the wife's wages,

lThe year of leaving school was not recorded for forty—six women,
forty-one of whom had never worked; those observations were eliminated
whenever the interval since school was involved in the analysis.

[Kc

wll Toxt Provided by ERIC

R 90. .



o1,

salary, and self-empldyment income, in thousands of dollars. The number
of children is not reported directly in this data set but was reconstructed
from answers to.several questions on missing childrea and acquired children
and from a count of household mewbers listed as children of the respondent;
thus, 1t is subject to more measurement error than the {C variagble in most
data sets. The avefawe interval equals the total interval in months from
B1 to B divided by one less than the nuwber of children; it is undefined
if n—l‘ The lengths of the intervals relating the dates of school leaving,

marriage, and B, weve expressed in months; the amount of labor force

experience in taose intervals was measured in years, using in both
instances, ﬁhe units of measurement used in the original dafa set. Dummy
variables are described as they are introduced.

There are 706 women who were white, non-farm, mavried once;spouse
present, aged forty to fortyffour, with one or more children. Since labor
force éxperiénca is recorded for the three intervals from school to
narriage, mafriage to first birth, and first birth to the interview, there
are eight possible combinations of-labor force participation or non-
participation for each woman. Tabie 17 presents the parcicipa;iqn raies
for each of the three intervals and the probabiiity of participation or
non—particiﬁation in an interval given the labor force status‘in an“éarlia&
interval. The mean values of several variables of interest, by labor farce
participation in the three intervals, is presented in Table 18.

As Table 17 indicates, the participation rates are highest.for
these woman in.the interval before marriage and lowest in the interval
between marriage and first-bi;th, when the participation.rate is less’ than
. half the pre-marital rate. ﬁy far the most usual pattern df labor force
participation was to work before marriage only (thirty percent of the .
women). (This suggests that results from this study should be extrapolated'
to more recent aohor:s with caution, for labor force participation by -
married women has been increasing; indeed, more of these women may have
entered the labor force since the 1967 interview.) Not surprisingly, of
.the 195 women who did not work in the Sch-Mar interVval only twenty~five
perceat did work betweeﬁ~marriage and first birth. Ninety-seven of them,

or fifty'percent;.did work at some time after marrying. However, fully

sixty percent of the women who were working before marriage dropped out
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_ Table 17
_Labor forece participation rates and transition probabilities;

1967 National Longitudinal.SurVQy;‘N = 706

Schuﬁar Mar—Bl ' . Afger Bl
. 98 non LF
147 67 > (14%)
(21%)
75 3>  non L¥F 33
, E > 49 LF
195 : ©A)
(287%).
non LF
: 18 non LF
.25 TS .38 S (3%)
(7%)
LY
62 530 LF
(4%)
" 70 © 214 nou LY
60 306 : 5 (30%)
o * > (437%) :
511 N non LF 30
e (72%) o e 392 LF
LF ' : _ (13%)
: 77 non LF
.40 > 205 .38 5 (112)
(29%)
- LF
' 62 5 128 LF
" (18%)
195 (28%) non LF 453 (64%) non LF 407 (58%) non LF -

511 (72%) LF o 253 (36%). LF - 299 (42%Z) LF
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Table 17
(cont'd)
Sch-B; ' I N After B,
. 98 non LF
147 - &y 7 (24%)
(21%) '
non 'LF 13 49 LF
> > (72)
' . 309 non LF
5 ' g
oo 3 > (44%)
_(79%).
- IF 45 250 LF
J > (35%)
Sch-Mar : After Mar
_ 98 non LF
. <50 . (14%)
195 S
(28%2) '
non LF .50 97 LF
; 72 (147%)
e 214 non LF
42 y (30%)
511
(72%) . '
LF .58 , 297 LF
7 (422)

Includes all observations, eveh iﬁ marfied,while still in school, Bl

" pre-marital, etc.
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of the labor force at (or before) marriage. A minority of these women
evenzually returned to the labor furce after having had -chkildren, but
214, or forty-two percent of those women who had worked before marrciage
“never worked after marriage.

Labor force participation batween matrlage and first Lirth is more

predictive of later labor force activity. Sixtyftwo percent of the warried

women who workaed before Bl also worked after Blg 312 of the 453 woman who
did not work during Mar~Bl, or sixty-nine percent, did not enter the labor
force a‘Eter(Bl either. Only twenty-one percen! of the women did not work
in the labor force at some time prior to thelr first bi?ths; of these,
g xactly two-thirds also did not work after Bl

Fxom Table 18 one can determine what patterns of labor force
-participation are associated with high or low values of each varlable, but,
of course, one cannot simultaneously hold constant the values of the other
variables; because some of these variables are correlated significantly
with others one should not attach too much significaﬁce t6 observed
relationships. . .

As should be expected, the lowest level . of wife's education ~- more
than one year below the mean for the entire sample -— is that of women who
‘have never entered the labor force. Those women who worked only after By
alsg had a low value for W Ed -- an average education level of 10.37 years;
probably many of thé women in these two groups were pregnant when they left
schoql. The model in Chapter II predicted somewhat similar behavior fér.
women with high education levels -~ namely, working for only a short time

after school, before Bl; if such a pattern was in fact followed, its

existence may have been obscured in my analyses by the labor force activity

pattern of those;low education women who did not work before Bl because of
unplanned early pregnancies. Of the women who ever worked at all, those
who worked after having children were the women with the lowest educatioﬁ
(10.68 yearé);and the women with the highest education (11.94). Those low
education women also were in the families with the lovest husband's income;
so that the motivatisns for waiking may have been quite different.

All four grecups of women who worked after ﬁarriage, before having
:children were the four groups with the highest average W Ed. There is a

;thendency for the same phenomenon to appear with respect to both H Ed and
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Y1966; that is, four of the Eive highest values for husbaund's edueation»
and for his 1966 income are associated with women who worked during the
Mar—Bl interval. A similar pattern emerges with respect to the wife's
age when she was interviewed: the four groups who worked after marriage

and before B, were among the five youngest gvoups of women. The average

~age of womcnlwho had worked then was 41.90; for those who had not, 42.07
years. (Sinee‘al; woren in this sample are aged forty to forty;four,:herev
is not much voom fer Variations in the average ages of dilfferent sub-groups.)
This may represent a change over time in attitudes towards labor force
‘participation by married women, to changing economic’ ccnditions over time
-- availability of jobs, need fer the wife's income, wage rates of women,
etc. -~ or tha like. N

If women who worked in all three inrervals are omitted, the
average age of the remajnlng women who worked during the Mar—Bl interval
falls below 41.8 years. The women who worked in all intervals are the only

_ ones whese family income is below the average of the entire eample;_the
remaining women have the highest average Y1966. This sugpests that the
younger wowen may have worked even though their earnings were not needed,
or that their working enabled tﬁeir husbande to‘earn moxe In 1966, perhaps
by financing human capital investment -- behavior apparently not s¢ common
among earlier cohorts. Perhaps reflectlng some of the same forces, all
three groups of women whose year of'leaving school was earlier than ﬁhem
average for the entire sample did not work between marriage and Bl

The two groups of women who never worked in the labor force after
their marriage have the largest families. There is a tendency for women
who worked either before marriage or between marriage and first birth to
have:fewer children than the average. Not surprisingly,.the three groups’
with anﬁaverage interval from school to first birth of forty-five or fewer
months all were non"participants between schoblfand marriage; this birth
interval exceeded seventy months for all othef gfoups. None of the three
labor force groups with the longest Sch-Bj interval has worked since
beginning to bear children. As ekpected, women who worked in all three

- intervals have the shortest Total int, as well as the fewest children (and
the greatest number .of yeers;of labqr%force experience); while those who

have never worked have the longest Total Int and largest {C.

Q
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B. L¥P Before Bl

I exawined the ccmponents of the interval from leaving school to

the date of rhe first birth separatply as well as in rotb. Table 19
. presents re"re351on coefficients for the effecis of qeveral variables on

the amount of labor force experience be*ween school and marriage, given

the length of that interval. Table 20 presents 1egressionb for the iaterval
frbm marriage to Biﬁ,Table 21, the total interval from school to Bl. In
each %able observations with a negative interval were excluded from the
analysis, as were observatiouns for which Grad, the year of lecaving school,
was unknown. In each table results are presented for all women wbether or
not they worked in that interval and then for ouly those women whélwere'in
the labor force during the interval.. ' I

From regression equations 19 1 through 19 12, it is obvious that

the wife's education level is a very inportant determinant of how: much
of Lhe interval from school to marriage she spends in the labor force. -
The higher her education the more she will work between. school. and
marriage, given the length of thatrinterval. The 1érger coefficients and
t~va1ues‘for W Ed in the first six'equations,compared to 19.7 through 19.12,

indicate that the level of education also affects whether or. not a woman

TR
ey

will work at all after leaving school. The average W Ed for the 508 : i
women who worked in this interval was 11.45 years; for all 612 women, 11. 33
(Table 22); therefore the average education of the non-workers was approxi-
mate]y 10.74 years.l ,
The variables for the’ husband s attributes, H Ed and Y1966, were
mnot expected to affect the wife's labor force decisions premaritally.
The positive bui insignificant signs méylbe indicative of women who are
more firmly attached to the labor force méeting'and marrying_mehvwith
'higher'education and/or income, but this is only épeculation. Nor did
the number of children a woman would later have affectlsignificantly the
aﬁount of her laﬁor force pérticibation,in the pre—marital‘intervaly given
the length of that interval, although the negative sign does seem aﬁpropriate.
In the sample of wémen who did work during this interval the fact

that she would re-enter the labor force at some time shbsequent to Bl

.
P

ez

1612 . 11.3 - 508 . 11.45)/(612-508) = 10.74.




| | Table 19
Regressions on'the number of years worked between school and marriage;
1967 HNational Longitudinal Survey, white, noan~farm mothers, aged 40-44,

married once-~spouse present

Regression cecefficlieats, with t-values in parentheses

’

: Sémp}e: All with positive interval from school to marriage; N = 612

Eq. No. W Ed W Ed Y1966 #C - dummy  Sch-Mar R
,280 ' . .068 :
19.1 - (9.23) _ | 1 (38.55) .71
, .275 S -.034 .021 467
19.2 (8.92) : (.89)  (.15) (39.55) .71
' . .250  .029 -.036 .067 -
19.3 (6.61) (1.14) (.94) (37.26) .71
. .254  .031 _ .067 .067
19.4 (6.78) (1.18) : (.46) (37.52) .71
' 267 .015 -.038 067
19.5 (8.45) 0 (1.06) (.99) (38.08) .71 -
’ |
.273 .015 - ,058 .068 ‘
19,6 (8.77) (1.04) (.41) (38.16) - .71

Sample: Women who worked between school and marriégé; N =_508

: E
‘Eq. No. W Ed H'Ed Y1966 #C durmmy Sch-Mar r?
©..184 ' -~ .069
19.7 (6.10) } (41.39) .77
.181° -.036 .223 .070
19.8 (5.91) ' (.98) (1.67)  (40.72) .78
.151 .034 ~.048 .069 }
19.9 (4.19) (1.42) (1.31) . (40.25). .78
_.156  .038 . .270 .070
19.10 - (4.39) (1.59) (2.02) (40.76) .78
‘ .178 ©.001 ~-.045 .069
19.11  (5.69) (.09) (1.22) - (40.89). .77
. ,185 .003 .245 .070 ‘
19.12 (6.01) (.22) (1.86) (41.15) .77

" » : o -
Dummy w 1 {f the woman ever worked aftor Bj; otherwise, dummy » 0.




Regressions on the number of ysars worked between marriage

Sample:

W Ed

.022
(.93)

1,026
(1.18)

.018 -
(.80)

.018
(.66)

.025
(1.12)

.013
(.45)

Tahle 20

1967 NLS =

All with positive interval from marriage to B

. HEd Y1966 ftC 'Dummy Har—Bl
' ' .029
(13.99).
777 .030
. (7.12) - (14.95)
014 . 794 .030
. (1529) (7.23) (14,95) -
.010 .786 030
(.51) ' (7.11) (14.92)
-.010 w772 .030 .
(31 (7.02)  (14.43)
.006 013 -.011 .795 .030
- (.32) (1.25) (.35) (7.10)  (14.40)

e e m 4 s e S spak e s T} e oty e e i st e i

and B

N = 656

.29

.29

Sample: Women who worked between marriage ahd Bl; N = 250

W Ed

- -.030,

(.83)
-.032
(.90)

.030
. 86)

.033
(.95)

-.030
(.72)

~ |

HEd - Y1966 #C Dummy Mar—Bl.
' ' .056
(22.17)
054 057
(1.02) (21.44)
.243 .057
‘ (1.62)  (22.82)
.065 2.63 .058
(1.21) (1.75)  (21.59)
-.005 .001 .065 . 2.61. ,058
.17 (.05) (1.21) (1.71)  (21.44)
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Tabhle 21
Regressions on the number of-years worked between school and B

1967 NIS

13

Sample: - All with positive interval from school to Bl; N = 656

-l

W Ed H Ed Y1966 - itC demy Sch-Bl RZ

.207 ' { .G53 -

(5.12) . : | (26.77) .52

.170 .055 623 .054

(3.45) (1.57) . (4.24)  (26.94) . .54

.207 - .019 - .802 - .055 . o
- (5.03) < - (.99) S (4.18)  (27.93) .54

.166 .051 .014 .839 054 |
(3.35) (1.43)  (.76) (4.29)  (26.92) .54
- .168 .051 014 .010 844 .055 ‘

(3.33) (1.43)  (.75)  (.18) (4:27) - (26.09) .54

' Sample: Women who worked ever between school and-Bl; N = 554

W Ed H Ed Y1966° #C Dumny 8ch-B, R?
174 - I .052 '
(4.00) ' o (25.68) .55
.179 ~.803 ° .054
(4.18) ' : - (4.17)  (26.39) . .56
.151 036 .832 .054
(3.00) - (1.04) _ 7 (4.28)  (26.06) .56

" .150 .037 -.001 ~.005 .828 .053 .

(2.92) (1.06)  (.053) (.098)  (4.18) (25.03) .56
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Table 22

‘Mean values of certaln variobles for the six sib=samples in Tables 19, 20, and 21

Sample: All with pdsitive interval from -~

Sch~-Mar ' Mar-—B1 : Sch-~B1

WEd  11.3 11.4 O 11.4
'H Ed 1.5 . 11.6 . 11.6
Y1966 §7.3 §7.4 57.4
fC 3.2 3.2 3.2
Yrs LF 3.4 9 ' ._ 4,1

%4 working » .

after Bl 46 - 46 46
Length of

%ggsz;:; 51.2 28.1 75.2

Sampleﬁ All who worked during the.inte;val e

’

Sch--Mar Mar~Bl Sch-—B1
W Ed 11.4 11.9 11.5
HEd 1.7 1.9 1.8
Y1966 - 7.5 . 7.8 7.6
fc 3.1 2.9 31
Yrs LF° 4.1 2.3 4.8
% working
after B, 4 64 46
Length of _
interval ¢ g 32.7 | 80.7

(months)

.
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o . . oo . , ' ,
increased significantly her work experience after school, before marriage.
This relatiounship disappzars in the sample of all women regardless of work -

experience before marriage. These results may be atrputed by the omission

of the women who never worked at any time (omitted becausu the length of the -

interval from school to marriage cannot be determined); 104 women in this
sample who did not work bafore they married did work after. Inclusion of
the other women would raise the (positive) significance of the dunmy
variable in equaticns l9 4 and 19.0.. .

Th

lengthening the interval by one year increases the time spent in the laper

]

cocfficlent of the interval in months, .07, 1nd1rate that

force by about twelve times .07 or .84 yvears. The average interval for
all women was 51.21 wouths; for those who worked, 56.77 woniths, indicating
much shorter intervals ~- about two yearsl-—— for women who did not work.
Some of these 104 non-workers may have had very short or eveu'zero¥length
.intervals. (The marriage month was reported but the month of leaving
school waé noi ; my-aséumption that the month of ieaving school was June
may have produced positive intervals where they did not exist.) Also,
labor force experience was reported to the nearest year; so that any woman
who married withn six months of leaving school must report no labox force
partic1pat10n during that interval. , '
Only 250 or about thlrpy—elght percent of .the 656 women who hadr

their first birth'subsequant to their marriage'worked'during any of the

twenty~-eight months (average) between the marriage and B The average

educational level was necarly one-half year higher for tht workers ‘than
for the eﬁtire sample, 11.89 as against 11.44. Their husbands had more

._ education and income. The probability of their participafing in thelabor
force after B1 was much higher -- sixty-four perceat for wo*kers, forty-
six percent for the total sample, and therefore thirty-five percenr for
the non-workers.

' The only significant variable in the regression on work experience

between marriage and first birth (TabieJZQ), other fhan the length'of the

interval, is the dﬁhmy variable: 1if a woman plans to work after having

1612 . 51.21 .- 508 . 56.77)/(612-508) = 24.05.

) . 2This excludes women for whom Grad 1s unknown;-thirty-six perceut
’”53) of the 706 women in the total sample worked between marriage “and” By
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childyen she is much more likely to countinue wvorking after-het murriage
rather than quitting hov job; It she does continue working she fs likely
to work somewhat more than the woman who will not work oucte she has bogun
childbearing. ' |

An additional year inihls period adds less laboxr force experience
than an additional year before marriége. Lven among only those women who
did work in the period.between marriage and Bl an additional year added to
the interval results in only a little more than two-thirds of a year of
additional labor force experience.

The dependent Varlable in the regressions in Table 21 15 total work
experience in the two interval§ Sch-Mar aund Nar—Bl together., The regression
coefficients in Table 21 are for those wonen whose first birth occurred:
after they left school (Grad known, N=656) and for.those who worked
between 1eéving school and having their first child ~- either before or
after marriage. The two important determinants of the degreec of labor -
force participation (after leaving school) hefore Bl are the wife's
education and the 1likelihood that she will work after having children,
represented by the dummy variable 1ndicaﬁing whether or not‘shcAdid
actually work after B,. Women with more education do work during more

1 :
of the pre~maternal period; and cetexis™faribus women with a strong

enough labor force commitment to work after having children work more
v pre-maternally.

c. LFP After Bl

In a study of women'’s labor force participation after-the start

of the childbearing stage two phenomena are of'special interest: labor
}ofce entries or re-entries before the last birth (if there are two or
more births) and labor force (re)entry after the last birth only. Of the
302 women who worked after having had one or more birth.l 253 had worked

. pre-maternally. The 302 women were divided nearly evenly between those

1Three observations are included here that were categorized in
Section A of this chapter as not working after B These women were
reported as having been in the labor force but hav1ng worked zaro years
-~ i.e., either they did not work at least six months in any one ycar or the
information on years was missing. In Section A whevre calculations involving
years of labor force experience were used, these observations were omitted;
‘they ave included here because the number of years worked is not relevant

Q" the analyses.

U{c

wll Toxt Provided by ERIC
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" who worked between the births of their children ~- i.e., beforc Bn’ i"S
women, and thosa who entered the labor force only atter the Ja,r birth
129 women; forty-eight of the women had ouly one child, "’
I first attempted to predict whether a woman would entcr the labor
- force after having children; on the basis of her education, ber husband's
education and incowe, and measuieé.of the extent of her childbearing and
labor force interruption -- the number of children she bore, the length
"of the average incerva}, and the length of the total interval from Bl to
Bn. In the regressions reporied in this section, I eliminated observations
reporting a husband's and others' income of less than $1,000 in 1966 on
. the assumption that these were mainly refusals to auswer or reporting
errors. Aithough this reduced sample sizes, that cost seemed justified
“here, for Y1966 was expected to be an importanf consideration or to be
EOrrelated witn”important factors in detefmining a woman's post~Bl labor
force behavior.l ‘

The dependent varlable in the regressions on Table 23 is a dichotonous
variable whose value is "one" 1if the woman ever worked after By and "zero"

: otherwise.2 As expected, the higher the wife's education, th e more 1ikely
it is that she will work even after having children. The strong negative
sign on the income variable also is not surprising: data in Table 14
indicated that many mothers who work report they do so because of family'
financial need.

The negative signs on the fertility variables were also predictable;
for women who have many childfen or who have them far anart are probably
less committed to market work. It should be noted however that many women
do work between births, so thnt a long average or total interval does not
automatically preclude labor force participarion after Bl' The negative
sign for H Ed is 'a bit sn;prlsingi‘for more educated husbands ought to be

more open-minded about their wives workiug<outside the home, and, regressions

1A husband's 1966 income was not expected to be very relevant to
pre-B, labor force participation, most of which was pre-marital; therefore,
I-did"not bother with this refinement in Section B. . Regressions excluding
observations with Y1966 of less than $1000 are presented in Appendix F.

2Alfhough t-values are recorded, their interpretation is not entirely
identical with t-values in regressions on normally distributed dependent
~Q :iables.

[Kc

wll Toxt Provided by ERIC
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Table 23

Regreséions on labotr force participation after B 1967 NLS

1’

Dependent Variable: 1 if woman worked after B 0.1f she did not,

19

Sample: All women; N = 664

W Ed H Ed Y1966 #c Ave Int Total Int

(2.00) (3.73) (2.66) . .04
.016 -.027 -.009 =-.030

(1.71) - (3.81) (2.50) (2.94) .05
.019 -.027 -.010 -.002

(2.03) . (3.83) (2.61) (2.86) . .05
.016 -.028 ~.009 -.001

(1.70) (3.96) (2.32) (4.01) .06
.017 -.027 -.009 ~.029 -.002

(1.75) (3.91) (2.45) (2.81) - (2.72) .06
.02 -.03 '

(1.65) (4.19) .03
.01 -.03 -.03

(1.37)  (4.26) (3.08) .04
.02 -.03 - -.00

(1.69) (4.29) (2.91) .04
.01 -.03 ‘ -.00

(1.38) (4.39) (4.23) .05
.013 -.030 ~.030 -.002
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e

- Table 23
(cont'd)

Sample: All women with Y1966 & $1000; N = 554

WEd  HEd . Y1966 - {#C Avt Int  Total Imt  R2
.03 -.02 -.02 - - ,
(2.62) (2.28) C(4.33) _ .05

.02 -.02 -.02 -.03 :
(2.38) (2.37) . (4.22) (2.51) ' _ | .06
003 "'.02 -002 —000
(2.57) (2.36) (4.10) (2.80) .07
02 -.02 -.02 - | -.00
(2.33)  (2.52) (4.04) © (3.91) .08
.024 ~.019 ~.020 ~.026 -.002 - »
- (2.34) (2.43) (4.01) (2.30) (2.61) L .08
.02 -.02 - -.02 . .01 -.00 ag0 T

2.35)  (2.52) (4.01) (.27) (.25) - (1.58) .08
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on Total Int for the NLS data yielded negative coeffieiehts-for H Ed
(Chapter V). But the sign is appropriate if child quality is education~
elastic as well as income~elastic. Husbands with high H Ed may desire
"high quality' children requiring large inputs of the wife's time.l.
Given that a woman enters or reenters the labor-force after having
had one or more children, what factors determine whether she will work
before she has edmpleted childbearing or only after ﬁavihg had hef last
child? To answer this question; regreésions were run on a dummy variable

whose value was '"one'" if the woman worked between B, and B and was

“zero" if her work experience commenced only after ; . The results are
presented in Table 24. The sample is all mothers of two or wore children
who worked after Bl’ either before or aftervBﬁ. A positive coefficient
means that larger values of that independent variable increase the
probability that a woman will enter the labor force before completing
childBeering.

The economic variables have little effect: W Ed and H Ed are

"insignificant and Y1966 is significant only when the total interval is

alsc entered into the regression. Two plausible explanations for the
positive coefficient of Y1966 and (1) that women whose husbands ‘have
high incomes can afford to hire competent child care, and (2) that for

some couples this high level of income was somewhat unexpected and

resulted in their revising their decision as to how many children to
have. In such cases, the wife's labor force activity, when it occurred,
may have been viewed'by the couple as post-Bn, the daeision to have
another child coming only 1ater;

The demographic variables, ffiC and Ave Int both are significantly

positive .as 1is the total interval (= Ave Int * (#C-1)). The coefflcients

of #C and Ave Int are larger and more significant when both variables
are included in the regressions than when either appears alone. Ave

Int has the larger t-value; the slope coefficients'cannot be compared

'directly'beCause the size of the coefficient of Ave Int depends on the

units of meaSurements'for Ave Int. According to the coefficients from

Equations 24.4, 24.7, and 24.8, having one additional child with unchanged

lIf there are elements of this in W Ed apparently they'are more
than offset by the substitution effects.
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Table 24
Regressions on labor farce participation betwecen Bi and Bn; 1967 NLS,
women with two or more children who ever worked after B1 (or B )
: . : n

Dependent Variable: 1 if woman worked between B, and Bn’

) | 1 .
"0 if she worked only after B (and not between),

Sample: All, N = 254
Eq. No. W Ed ﬁ Ed Y1966 #c. Ave Int Total Int . R2
~.006 -.003
24.1 .36)  (.20) .00
-.005 .006 .056 :
24,2 (.32) - (.48) (2:64) .03
* _"'0008 0006 . ' 0006
24.3 (.47)  (.49) (4.24) .G7
-.007  .012 .076 . .007
24.4 - (.48)  (.96) . (3.72)  (5.0D) .12
: .000 .011 .003
24.5 (.02) (.89) (5.85) .12
.000 .011 -.038 .001 004
""0004 .018 0076 0007 ’ B
24.7 (.35) (2.68) (3.78)  (5.33) .14
: -.008  .004 .017  .077 .007
24.8. (.48)  (.34) (2.51) (3.78)  (5.33) .14
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Table 24
(cont'd)

Sample:‘ All with Y1966 > $1000; N = 213

J - T 1‘1 t R2
Eq. No. WEd HEd Y1966 #c Ave Int roral in '
-.006  -.000 .126 o . o
24.9 (.32) (.01) (1.29) | .
246,10 (.35) - (.30) (1.49) (2.95) . . .05
-.007 .001 .~ ,014 .006
-.008 - ,006 - .017 . .081 007
H24.12 (.44)  (,45) , (1.82) (3.68)  (4.10) .12
-.003  .007 017 . .003
| 24,13 (.15)  (.51) = (1.89) : (5.53) 14
‘ -.002° .006 .018 -,043 .000 004 |
24,14 (.09)  (.43) (1.91) (.78) (.08) (2.45) .14
-.01 .01
24.15 - (.40) (1.35) , .01
"-00 ~02 . -07 .
24,16 (.21) , (1.66) (2.94) 05
24,17  (.45) - (1.61) (3.45) .06
-.003 ' .018 .080 .007
24,18 (.22) (2.05) (3.66) ~ (4.09) .12
.00 - .02 ‘ - .00 ,
24,19 (.18) (2.14) (5.52) S VY
. ) -..00 ‘ -02 . —-04 .00 . .00
24.20 (.g0) 7 (2.14) (.80) - (.07) (2.46) . .14
‘ ~.007 .014 . .078 .006 ‘

26,21 (139)  (1.02) (3.56)  (3.96) . .
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Table 24a

Mean values of variables, py the woman's labor force stafus_between Bl and Bn
Worked After B_ Only " Worked Between B, and B
' All Y > 1000 All 'Y > 1000

~Variable N=129 N=105 N=125 _ N=108

W Ed _' 11.48 11.46 11.39 - - 11.44

H Ed , 11.12 , ll.ld 11.10 | _ 11,23
Y1966 : 6.258. 7.679 - 7.233 | 8.360
e _ 3,070 3.076 3.560 3.648

Ave Int ~ 35.99 35.39  47.18 BTN

Total Int 71,50 71.31 108.5 108.4
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spacing and lengthening the average interval by ten to eleven months; holding.‘
contant #C, have about the same quéntitative effect on the probability that
a voman will wvork before having her last child (given that she ‘ever works
after B ) . For Equatlons 24.12,.24,18, and 24 21, the effect of one
additional child is equivalent to that of twelve to thirteen month longer
intervals. A long interval probably reduces the costs (including osychic
costs) of working between childbirths —-— e.g., the child may be in public
or nursery school; a large number of children may make such labor force

participation more necessary.

A comparison of the equations not containing demographic variables
(24.1, 24.9, and 24.15) with the other'equations suggests that women with
more education do not alter the number or spacing of their children in-
order either to be able to or to ‘avoid working between child births rather
than only after the child-care period.. The coefficients and t-values of
- W Ed are affected very little by inclusion or exclusion of #C and Ave Int.

I 'next investigated what determines how soon after B, women enter

the labor force and for those who wait, what determines hoi long after B
women wait before entering the'laoor force. Regressions on the:length of
the interval (in months) from Bl to labor force entry were ron on many
subsamples of the women in the 1967 NLS who worked after Bl. -Results of
some of the regressions which used the total interval from B, to Bn as

the fertility measures are presentedbin'Table 25. Other of these regressions
as well as comparable equations using #C, Ave Int, and both #C and Ave.
Int instead of Total Int are presented in Appendix G.

If one examines together the women who worked be[ore B and those
- who worked only after B n? 1O cause~and—effect relationships emerge.
- Focusing only on the women who worked between births provides only a little
more enlightenment: the economic variables are still insignificant, while
a longer total interval increases the time from B1 to labor force entry.
This appears to be almost trite; for obviously those women who have a
total interval of, say, 36 months‘cannot average, say, 48 months from Bl
to labor force entry, while other women with a longer interval, say, 72

months, can. Also, when other regressions were run on the sub-samples used




Table 25

- Regressions on the nuﬁber of months from B

1

112,

8
X

to labor force entry, for various

sub-samples of women who worked after By (or Bn);'l967 NLS

Eq;”No.‘
25.1

Sample

Two or moye G}

.worked after

25.2

25.3:

25.4

B1 (or Bn)

Two or more C;
worked after
B, (or B );

!> 1000™

Two or more C;

worked between

Bl and Bn

Two or more C;

. worked between

25.5

25.6

Bl and B 3
Y"> 1000"

Two or more'C;
worked after
Bn only

Two or more ¢;
worked after
B_ only;

Y"> 1000

L

N

254

213

125

108 .

129

105

W Ed

-2.30
(.85)

~-2.66

- (.94)

.1
" (.06)

~-.92
(.44)

-4.87
(2.18)

~5.52
(2.34)

I Ed

-.52
(.24)

-.81
(.36)

~1.61

(1.07)

-1.38
(.83)

1.97
(1.14)

1.36
(.74)

Y1966

~-1.10
(.96)

" ~.65
(.42)

70

(.86)

.65

- (.61)

1.23
(1.32)

3.37

(2.42)

Tectal Int

- -.01

(.06)

~-.03
(.32)

.20
(2.81)

.18
(2.36)

.78
(9.53)

.76
(8.24)

.01

.46
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in equations 25.3 - 25.6 but with the total interval replaced by 1its
components, #C and Ave Int, the coefficients of the humber of children
‘were always more significant than those of the length.of the average
interval_(Appendix G). A more useful exploration of the timing of the
llabor force entry by women wholdo not wait until after completing
childbeafing to work would require more detailed information abbﬁt the

~ dates of all child-births and of all labor force entries and exité than is
available in the 1967 NLS. | C

Turning finally to those women who worked (after Bl) only after

Bn’l I found much more significant results (Equations 25.5 and 25.6){ _

Given the length of the total interval from B, to Bn’ woren with more

education return to work (after Bn) sooner afger Bl’ while high family
income (husband's and others' income) increases the length of the interval
from B1 to labor force‘entry. Of course, examining the gffect of a |
variable on time out of the labor force after Bl“fB;/women who-workgd only
after Bn’ when the inteIVa} from B1 to'Bn is included, is testing mostly the
effect of that variable on the interval from‘-Bn to labor force entry, the
interval treated explicitly in the next paragraphs. The tctal interval
~variable in equations 24.5 and 24.6 is also of interest however. It
indicates that a longer work hiatus is produced by a longer total birth
interval; but, since the coefficient is significantly less than 1.,
compression of the néh-Workingvinterval occurs as the birth interval
lehgthené. (Both the dependent variable and the toﬁal birth interval
are measured in months.) An additional year between first and last
" births adds about nine months to the time out of the labor forcé, for these .
womeﬁ who did not Vcrk until after Bn' _ -
The average interval from B1 to Bn for these two samples 1is 71.5
and 71.3 months, or about six-yea?s; from Bl-to labor force entry, 155.9
and 154.8 months, or about thirteen years. The average age of the last
child when the mother begins working for these two samples, is within one-
half month of sevéh years. The-regfessions on the length of time from

Bn to labor force entry -- i.e., the age of the youngest cnild when the

1They may or may not have workedﬁbeférefBl.

. NN,
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mother began market work —-- in Table 26 &how that women with more education

begin to work significantly sooner after Bn than women with Jless education.

Using the coefficient of W Ed in Equation 26.9, a woman with four more years
of educatioﬁ than another will begin working when her last child is younger

by almost two years (21.76 months). | '

The positive coefficient of B Ed becomes less significant when
husband's income (Y1966) also enters the regression. The effect of higher
family income is to keep the‘woman'at home until her last child is oldex,
‘as there is less need for her to supplement the earnlngs of her husband

" and other family members.1 The coefficient of ffC is negative but it
becomes totally 1nsignificént when Total Int is held cbnstant; even if
a family with a glven level of incdme_has more children within an interval
of time, the wife will not return to work sooner to meet the added drain
on family income. Women with more children have been out of the labor
force longer;”the eqﬁations showed in Table 25 that this causes an earlier
labor force entry. Equations 5, 7, 10, and 12 of Table 26 also show that
a longer Total Int results in a woman's entering the labor force sooner
after B . One expianation for thi; may be that the time of cther, eclder,
chdercn in the home is substituted for the mother s time in household
activities, and the first children of women with longcr intervals are older
than for those with short intervals. Also, the woman's earnings. may be needed
more because they have been fqrgoné for a longer time and/or because college
expenses for the oldest child are more imminent.

These negative effects of wife's education and family size and
rthe positive effg;tsmpf husband’s education and income are not observed
or are much weaker ﬁhen‘mothers of only one child are added to the sample
or are studied separately. It is ﬁot clear why this should be so but it
may be that many of the parents of an only child expected to have
additional children later, but did not for either economic or physiological
reasons, and postponed labor force participation for a long time before

realizing that they had alrgady had all the children they would ever have.-

1Of the working mothers of two or more children in the 1965 NFS = |
sample, one~third worked out of necessity, one-third to prov1dc for extras,

and one~third by preference.

[:R\j:
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Table 26

].15 .

_Regressions on the number of months from last birth to labor force

entry; women who worked after Bn but not betwecen Bi and Bn; 1967 NLS

Eq. No.

26.1

.26.2

26.3

’ - 26.4

26.5
26.6

26.7

Sample
Two or
more

children
N = 129

Two or
more
children

Y > 1000

N = 105

w'Edhnf

~4.,04
(1.77)

"4.37
(1.94)

~-4.32
(1.90)

"4. 64
(2.06)

-4.87
(2.17).

-2,73
(1.58)

~-3.24
(1.87)

"5'12
(2.12)
=5.44
(2.28)

-5.53
(2.34)

_4'08 T
(2.14)

H Ed

- 2.80
(1.62)

2.80
(1.64)

2.27
(1.29)

2.28
(1.31)

1.78
(1.14)

1.60
(.84)

1.79
(.96)

1.43
(.76)

(2.34)

Y1966

1.34
(1.41)

1.31
(1.39)

1.23

(1.31)
1.57 -

(1.71)

1.45
(1.58)

3.68
(2.57)

'3.47
(2.47)

3.37

(2.41)

3.90
(2.93)

|

(2.78)

#c

_5082
(2.14)

(2.12)

-.48
(.11)

_5074
(2.11)

-.09

(.02)

Total 2
Int R
.03
.06
04
.08

.21
(1.64 .10
.06

-.23
(1.77) .09
.09
.13

! ;.21
(1.48) .15
.13

=723
(1.59) .15
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Table 26
(cont'd) "
Sample . WEd H Ed Y1966 #c RZ
One child N = 48 S 1.66  -4,56 ' ,
. (.60) (1.21) . . .03
One child + .13 -.45 - '
Y > 1000; N'= 41 (.16) (.16)- .00
3,09 -5.73 .62
. (.63) (1.32)  (.21) - | .05
One or moxe G; . -.98 .17 ' -
' ~.95 .15 ~.67
(.47) (.09) (.26) .00
One or more C; -2.02 2.38 -
Y > 1000; N = 146 . (1.06) | (1.85) .02
~1.42 ~.93  2.58
(.63) (.50) (1.91) .03
_2300 2035 "2.01
(1.05) (1.83) (.69) .03
-1.38 -.92  2.56  =2.02

(.61) (.50) (1.89) (.69) .03

e otieiie ane
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Meanwhile the others in this sample may be women with a strong career
.commitment who returned to work while the child was quite young. Thus
the two effects bf the variables‘for.the two groups could cancel out
each other. ’

" TFor all of the sub-sets -of observations, adding the variables #C
and Total Int to the regréssions did not affect the other coefficients
very much. 'Considering the mothers of two or more children, the longer

the total interval from B, to Bn or, if Total Int is not held constant,

the more éhilqren,the sooier the mother starﬁed working. The moxe
educatioﬁ the wife had, whether or not #C or Total Int is held constant,
the sooner she worked. The coefficient of W Ed was affected little b&
the inclusion of #C and Total Int, even though highly educated women have
fewer children and have them closer together. The positive coefficients
of Y1966 and of H Ed also changed only a little. If families whose Y1966
is less than $1000 are excluded, because they probably represent non-
responses, the coefficient of H Ed is no longer significant while that

of the income variable is highly sighificant. The higher the husband's

*
income the longer these women waited to enter tha labor force after Bn.
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CHAPTER VII
SUMMARY

This dissertation has anaiyzed some economic aspects of the
timing and spacing of births and examined women's labor force participa-
tion relative to this timlng and spacing. According to the model .
developed in Chapter II women with more education, who have a higher
price of time (P ) and a more steeply rising P profile over their
lifetimes than do less educated women, should have their children closer
together and earlier than less well educated women. This is primarily
because child-related activities are time~intcnsive; close spacing
produces more of a saving for women with high Pt than for other women.
Having the first birth (Bl) early.produees more of a cost reduction the
greater the increase in Pt over time.
These effects are reinforced to the extent that women with more
education have a greater labor force commitment and acquire more depre-
ciable market skills. Aside from the fact that the present value‘ef”
income is lowered as the receipt of that income is postpened, the most
profitable timing of a women's labor force participation is in one con-
tinuous period,after childbeari'ng.l This allows the woman to acquire
on-the-job training at the very start of her work experience -~ maxi-
mlzing her earnings.-— without the problem of skill depreciation througn
non-use during the child—caring,period and increases the likelihood of
the employer peyihg for firm-specific investments.
The income effect depends on both the level and timing pattern of
—r T icorie s T Families W ith T hiigh™ {ricoties should; other™ thifigs equal;” have ‘the™ s
| first birth sooner and subsequent births more widely spaced. Those with
a steeply rising income, especially in the early adult years, should have
MBi later; this later start would probably cause them to have subsequent
blrth¢ closer together. .
The empirical tests of the timing hypotheses, reported in Chanter

IV, found that women with more education were significantly less than one

lEven more desirablef#s having the carcer first and then raising
children after the career is . ended; but postponement of children reduces
the level of lifetime child-related activities and increases the chances
of subfecundity in the woman, birth defects in the child, orphaning of the
Q@ child, etc.

ERIC
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year older for each additional jear of schooling. Since an additional
year of education raises women's average age at ieaving school by |
slightly more than one year (based en my calculation on published 1960°
U.S. Census tables), the wooen with moreleducation were having Bl sooner
after leaving schoel. This fiading was confirmed by regressions on
another data set which found a significant negatire effect of wife's
education on the interval between leaving school and Bl

In both data sets the husband's education had a positive effect
on wife's age at Bl (given her education) and on the interval from
school tQ,Bl’ In the data set with more reliable information on family
income, income's effect was to shorten the interval from school to Bl;l
If the income variable measures the level of family income and the
hosband's educatioo, given income, is reéarded as a proxy for the slope
of the lifetime ihcome streah then these results support the hypotheses

about the income effect on the timing of B.; for the correlation between

education and. the size of the slope of'the}income profile 1is positive.
Because the wife’s'year of birth is positively correlated with the
general level of economic conditions it was used as a prox? for the
(expected) level of family income.. It had the expected negative effect
of an income level measure on the timing of B1. A similar result was
observed in the second data set when using the year the wife-left school
as a cohort variable; but since those women spanned only five, not f£if-

teen, years of age, the cohort measure is affected strongly by the level

of education, as well as by the cohort, of the wife. The interpretation

~?

m;m“ofnthemcohortweffect«in*regressionS»on«bothwfirétmintervalﬂand—total
interval is muddied somewhat because the time period represented by‘the
cohort variable limits the dependent variable; the average age at B for
the fort
because a few women of that cohort will be added to the data set after
having a flrst birth after the age of forty, and the average total
interval will be 1onger because some women will have another child while

they are in their forties.’

lIt was insignificant in the other data set.

y—year-old women will be slightly higher when they reach age fifty



120.

The results oﬁmthe’regressions;on the husband's age at marriage
were similar exéé;t that R—squared-was higher, primarily because the
cohort variable (the husband's year of Birth) was much more significant.
Regressions on different sub-groups of the population of white, non-farm,
non-Catholic Americans did not produce notable differences in the results
reported above, except that for couples who received substantial financial
help from their parents in the early years of marriége the t-values of '
the wife's éduca;ion, the husband's education, the compleped'family size,
and the cohort variable all were‘reduced."This is to be-expaéted; since
this raisihg of the fam;ly income (and flattening of the income profile)

is not reflected in the iIndependent variables.

c 1]

{
b
-

The total effect of family income aid wife's and husband's educa-
tion on the interval from marriage to first birch is sigaificant but the
individual effects are not. Only the cohort variable, year married, (and
.the family size'variables) retained their significance when the interval
to Bl was‘measured‘froﬁ the wedding date rather than from the date the
woman left school. .

Tests of the hypotheses about the spacing of births are described
in Chapter V. The higher the wife's education the shorter the total
interval be;ween Bl and her last birth (Bn)f as predicted by the model
because of the substitution effect. The effect is even stronger if
family size is not held'cohstant, as nighly educatéd women also have fewer
children. ' | |
The sign of the husband’s education in regressions on the total
" interval is positive and insignificant for the NFS data, perhaps because
~“f~_~_w~it~15~picking-up‘somewofmthemincome;effectwfrommthat,sample1sflessm£han,_«w«ﬁmwﬁm;
ideal measurc, Y1965; the coefficient of H Ed for the NLS data is negative.' |
A negative sign was expected. The weakiy positive coefficient in the NFS
data ﬁay also represent an education-related demand for'child—quality
that operates in addition to the income—related demand for more quality .
and more child-related activities. Wider spacing of births facilitates
the parents' spendiné more time with each child to produce more quality
per child. (The positive efféct is weaker when the number of children i§
not held constant, as there is a negative relation betweep husband's

education level and family size.)
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The family's expected 1965 lncome had a weak negative effect on
the length of the total interval for the 1965 NFS sample; Y1946, for the
1967 NLS sample, had the predicted positive effect on Total Int. The.

insignificant but negative coefficient observed in the NFS_data may have

resulted because the income measure was inadequate or because of a possible

relation between Y1965 and the price of time for women with no labor

force attachment. Moreover, althodgh closer spacing lowers the oppoftunity

cost of children by reducing the amount of time the wife stays out of the

labor force, it concentrates the money costs of children into a shorter . -

time period. Since imperfect capital markets limit botrowiﬁg; couples
with lew incomes may be forced into wider spacing by monetary iﬁébme
constraints even thbugh'this raises the total cost of children to them.
The changes in the coefficients when I standardized for family size
suggest that  families withlhigher incomes have more children. As‘noged
above, much or all of the negative coefficient on the cohort variable,
year married, used as a proxy for income levels, may bé,due to the fact
that more recent cohorts have not had time to have long total intervals,

The ceoefficients were not affected much by the inclusion or exclusion

of the family size variables.

Although having zero or one. child was more common among the

_ older women in the sample, these low-parity women were older at marriage

than those with two or more children, so that they actually had a some-
what later year of marriage. Also, women with one child were older and
married longer at B, than mothers of two or more d\ildren. Even though

1
they were older on the average, more of the zero~ and one-parity women

wvere ‘in the labor force and more of them worked because they Tiked to
thaan among women of parity two or higher. Many of the childless women
vere married to men who were not in the labor force.

Similar regressién results were obtained from other subsets of
the samples of white, non~farm, mothers.

‘When regressions were run on the length of the average interval

‘between births, the coefficients did not change sign but generally were

smaller and slightly less significant; but the reduction was very small

for the variable wife's education.
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If a woman works after having children, she 1s wmore likely to
'enter the labor force before completing her childbeartng life-stage
the higher her husband’s income, the more children she has, the farther
apart she has succecﬂive births, and the longer the total interval
,between Blwand'Bn. Therlevel'of educational attainment of the husband :
and of the wife have little effect in this dacision.

The interval from B, to labor force entry is longer tlhe longer

1

Lhe total interval from B, to B for both those women who entered the

labor force between birth: and those who remained outside the labor
force until after B . The only other discernible effect on the length
of the labor force hiatus among the former group was a weak negative
effect for the husband's income. - Among the woman who worked after Bn
but not between births the effect of the husband's education was
insiguificant (and positive)i the effect of his income was positive -
and of her own education, negative. For mothers of two or more children
who worked after B , .but not between Bliand Bn; additional education
shortened the interval from B to labor force entry; that is, more
educated women entered the iabor force when their last child was younger
than did other women. Women with a longer interval between B1 and B
entered the labor force sooner after B than did women with a shorter
total interval. The husband'S'education had no significant-effect on
how long the wife waited after B to enter the labor force but if his
income was high her market entry came later. ' “

"Thus it appears that not only do the price of time and the

family income affect_the number, timing, and spacing of.E}rthelwhptﬂa%eqmlmhmmwm

that women with high.potential wage rates are more likely to work after
having childrenwand enter the labor force sooner after §n and that
women with high' family income are less likely to work after having
children and enter the labor force later after B if they do work --

rational responses to economic forces.




“régressions with the NLS data == dre quite~small, I considered the
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AFTERWORD -

A woman who graduates from college will have her first child two

ldr.more years gooner after finishing school that a woman who is a hilgh

' schobl graduate only; she will be less than .two years older at Bl' Tor

women in the 1965 NFS, the additional four years of schooling increased

the interval from.marriage to By byrlgss'than three months. The fmore:

* educated women had a-given number of children in an interval that was

more than eight months shorter than for the less educated women; and,
since the average family size is smaller for more educated women, shé'
has her chosen number of children in a twenty to ftwenty-one month shorter
interval. For women in the 1967 NLS the difference in the total interval
was 6nly two to four months, and the effects of H Ed were not much larger.
Four more years of education for the husband resulted in the NFS wives
being one year older at Bl' _

For the NLS couples an additional $5,000 of income for the

husband resulted in the wife having B, four or five months sooner after

. 1
she left school and in increasing the total interval by three months,
on the average. Family size, of course, had large effects on the inter-

vals. The effect of having four rather than two children was to reduce

the wife's age at Bl’ ceteris paribus, by almost two years (NFS) and

the interval from school to Bl by seventeen months (NLS). The total

interval will be longer by seventy (NLS) or seventy-five (NFS) months,

or approximately six years.

Since some of these effects =- especially for the Total Int

possibility that errors in variables or specifiéation errors might be

biasing the coefficients toward zero. - Some of the data pfbblems have

been described in earlier chapters: the minimal income information in

" the NFS; the lack of a religion variable in the NLS and of labor force

participation information, except current status, in the NFS; the inex-
actness of the constructed #C variable in the NLs; especially critical
in regressions on Total Int; the_faét that, in the NLS, the age of the
youngest child is not given in months so that, even if he is the last -

child, the Total Int estimate may err by as much as six months; and

IToxt Provided by ERI
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the complete inaccuracy df Total Int if the youngest chiid still in the
household- does-not represcnt the last-birth- of che.moﬁher. '

~ Even if every variable was measured completely accurateiy,
generaily the infdrmation that is avallable can serve only as a proxy
for the information actually needed to test the modél's hypotheses.

For examplé, no one has yet devised a method for determining the shadow

price of time for persons not in the ‘labor force. For those in the labor -~ : -~ =

force, équating Pt with the wage rate assumés that equilibrium conditions
exist.. Couples with the same current income.and education levels vary -
greatly in many unméasured but impoftant respects, including tastes;:
their income. in previohs years may have followed very different patﬁs;

the costs of child—related activities may differ because of differences

BTN TER TR AY

in the availability of cheap or free child-care facilities such as rela-
tives; World War II may have disrupted or altered family planning for |
many of these couples; and so’on. ) _ »
Because such errors in variables may bias coefficients downward,
I re~ran some of the Total Int regréssions for the 1967 NLS data after
aggregating tﬁe data into thirty*oné cells on the basis of the wife's
and husband's education level.l Thése seemed to be the regressions most
likely to have.been affected by such probleﬁs. Although the aggregatiop
precedure will not necessarily overcome errors in variables, if they
existi most of the coefficients were lérger in the regressions on the
cell,&ean of the aggregated data (Tablg 27). Of course, all of the t-

vaiueé are smaller because much of the variation in the variables is

‘ ‘el_imi._n.a.teAd by using cell means, and the values of R-square are larger .

because there are fewer data—poihts.

‘Even with aggregation the coefficients are small. However, Table
28, for data in the 1960 U.S. Census of Population, shows that women in '’

successively higher.education classes from nine through sixteen or more

 yé5f§‘hé§e substantially sﬁortefffbtal intervals. ‘F6f éx5ﬁpié,Mé611égé'““""'“ww

graduates bear four children in-an averagé of 99.8 months, which is not

much longer than the 95.4 months in whichﬁhigh school- dropouts bear only

1Cell size varied from seven to twenty—nine_ekcept for one cell
(WEd = 12, H Ed = 12) with 159 observations.:
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Table 27
Comparison of regressions on Total Int for aggregated and micro- -data;
. 1967 NLS, white, non—farm, married once-spouse. present mothers of
one or more children; 706 observations aggxegated by W Ed and i Ed into 31 cells

I NS

Regression coefficients with t-values in parentheses

Aggregated Data

WEd HEd Y1966 4#C Bc”  ¥rs LF LFPR  After B, R R
-1.05 =-1.22  1.97 99.23 -11.,11
(.77)  (1.28) (1.08) (2.39) (1.78) - | IS S
-.41" =~1.45  1.01 91.60 =~10.46 =-2.69 S
(.31)  (1.60) (.57) (2.33) (1.78) (2.04) : : T4 79
.39 -1.44 .70 83.40  -9.34 -86.18
(.28)  (1.66) (.40) (2.17) (1.63) (2.47) .76 .80
.48  ~2.44  1.56 82.65  ~8.81 -36.40 _
(.28)  (1.97) (.87) (1.96) (1.40) pge - - (L.49) .72 .78
.48  ~2.44 - 1.56 83.22  -8.90 -.43 ~36.22 .
(.28)  (1.93) (.85 (1.89) (1.36) (.06) ,,,yc (1.44) .70 .78
-.18 ~2.85  1.74° 80.44  =9.17 © _1.96  =3L.59
(.11)  (2.35) (1.00) (1.99) (1.52) 1.7y (L3 .74 g0

Micro-data

-.81 -.81 .71 42,41 -1.92 :
(.86)  (1.13) (1.48) (12.24) (6.42) y . '1p | '» 89

- -.50  -.87 .48 41.32 -1.89 =-1.08 '

e (W54) -0(1.23) . (1.02)..(12.04) (6.38). (3.57)  yppr.... . ... .50
.30 -.84 - .44 41.34  -1.89  -28.27 o
(.32) - (1.20) (.93) (12.05) (6.39) (3.70) ~ .50
=07 =1.12 .39 47,70 -2.27 -8.80
(.09)  (2.02) (.128) (22.89) (11.70) Age - (2.83) .63

=07 -1.12 39 47.67 -2.27 .76 , ~8.90 _
(.10)  (2.01) (1.28) (22.87) (11.70) (.70) Age Yo (2:86) 7 .63
-~ -.78 =-1.75 .42 35,24  -1.70 -4.99 2.36 '

(1.24) (3.63) (1.63) (17.86) (9.93) (15.43) (.853) .73
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Tctal Int (in months) for mothers of two to four children,

by wife's education; derived from Table 25,

Childsvacing, for white women aged 35 to 39 in 1960 -

i
\

" College

Elementary lHigh School

_ Children | : . less than .1-3 4 yearé

.1 ~3 4years |

Ever Born ° Total ° _8 years 8 vears ' years or more

2 52,0 . 54.3 55.3 . 56.0  S51.8
3 *90.2 ° 93.3 93.0 ° 95.4  90.1

4  :116.1 : 119.8  119.2  : 121.,6 115.5

* years or more
47,5 k2.5
4.1  76.3

.
.

. 108.6  99.8
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three children. In my regressions such effects are spfead over several
variables -~ W Ed, H Ed, income, labor force activity, etc,; the effect
of any one of these alonme could be smallar because of the correlations
among these variables, although some of the effects are offsetting:
High levels of W Ed and H Ed shorten the totel interval while the high~
income associated with more education tends to lengthen it.

Certainly at least part of the explanation for the small
coefficients in some of the NLS regressions is the inclusion of Catholics
in those datasets. 'Certain of the ihdcpendent variables have completely
opposite effects on the dependent variables fot Catholic and for non-
"Catholic couples. (See Appendix H,) Still another possible partial
explanation may lie in the inclusion of women with less‘than nine yearg
of educatioh. 'Although a linear relationship'was assumed between W Ed
and Total Int, for example, from the data of Tablc 28 it appears that
the length of the total interval does not change at all for education
levels from zero through nine to eleven years but that it decreases for
education classes nine to eleven" through "'sixteen end over." Of the
706 cbservations in the NLS sample, 103 had eight or fewer years of -
education, enough to bias downward che coefficient.

Finally, the ohsetved relationships may have been blurred or
ﬁcekaned if knowledge.of contraceptive techniques is correlated &ith |
education or income. Many births to women in thc NFS’were reported as
occurring sooner than desired because of contraceptive failur° or nomn—use;
(also, a few women reported difficulty in conceiving when desired.).

__Women who_are inefficient contraceptors may have shorter intervals. On

the other hand, women who know that they are efficient contraceptors may
have children sooner than others because they need not fear.a long ‘
fertile interval after their last desired birth. Thus, the effect of
differential knowledge of fertility control is ambiguous. ' ‘

The fin&ihgs presented in this dissertation apply to white
American women born between 1910 and 1927. Extrapolafion of the results
to<other populations, at different times or different places, must be
done with care. For example, as noted in Chapter VI, Section A, a
change in labor force participation after marriagc before childbearing
occurred even within the narrow (five year) span of the NLS cohort. The

average values of all the variables have probably been chahgihg over time.
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As an example, since women have Eeen obtaining more education in receat
years the average age at first birth ought to have risen, as it has. In
addition; the average increaée in W Abe Bl éugﬁtjto beiless than the
average increase in education, but I have not seen data presented in such
a way as to make that comparison possible.’ Before attributing this change
in fertility behavior for women c%frently in their twenties to changes in
W Ed, one shouid note that the average level of husband's education also
has been rising, although perhaps not as much as W Ed; that this cohort’s
equivalent of Y1965 or Y1966 is‘not known, or, conversely, that the incoume
of the sample woren when they were in their twentles is not knownj. and
that #C is not yet known for the current cohort. Since #C has a positive
effect on W Age Bl’ the observed Tise in that agoe may have resulced.in
part because women who will have, say, only two or -three children are

i being compared to that most fertile of twentieth century cohotrts —- women
boxrn between 1930 and 1934.

Even the most robust of fertility relatlonships for the American
women may. not apply to women in very different cultures. For example,
both in the HFS and NLS' aud in the 1560 U.5. Census of Population and
the 1967 Survey éf Eccnomlc Opportunity I found that larger family éizé

was associated with shorter average intervals between births. Using
‘.data;fot_women in Sierra Leone, Snyder found that couples with larger
numbers of chilaren had longer average idtervalé; he suggested that those
couples who wanted more children may have, for the same reasons, also
ﬁanted to have children around for a longer timé to-avold the "empty

' nest"ﬂsYndrbme;l

1Snyder, op. cit., pp. 36-37. I have not seen Snyder's calculations,
" but if he defined Ave Int as Total Int divided by #C, rather than (#C-1),
his calculations of Ave Int could yield an increasing interval, while
mine would be decreasing for the same data set., Tor example, if average
Total Int for two- through five-child families wecre 40, 70, 96, and 125
months, respectively, division by #C yields average intervals of 20, 23.3,
24, and 25 months, while division by (#C-1) yields decreasing intervals of
40, 35, 32, and 31.2 months. ) : ,

In the regressions on Ave Int in Table-13 the coefficient of {C is
very significantly negative. The simple correlation between Ave Int and #C
is significantly negative for families with two or more children, although
it is insignificantly positive if one-child families also are included.(and
assigned an Ave Ine = 0.) This negative correlation exists despite the
negative correlations between Ave Int and W Ed and between #C and W Ed.
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Much about timing and spacing decisions -~ especlally the income -
effect .on spacing -—- still is not completely understaod, as I-have noted
throughout this dissertation; but much has been added to our knowlédge.'_.'
Among the most significant contributions was the separating of the effegts

of wvife's education, noted 1n Childspacling and other publications,’into

at least some of its components; the effect of the level of her education
‘was assessed Separately from that of correlated variables such as her
huéband’s education or income. Secondly, I have demonstrated that non~-
Catholic couples respond differently to education and income than Catholic
'couples in theiv timing and spacing of births. Finally, as the model
predicted and the empirical evidence bore out, researchers have in the
past been analyzing the "wrong" first birth interval; instead of the
traditional "interval from marriage to first birth," the timing decision
variable that diffars acrass couples in reéponse to economic forces is
the interval from leaving school to having the first child, (or the age
at Bl given fhe education leve%.) This seemé to be an important
innovation; I hope analysis of this interval will be pursued in the
future. .

If one had to compave the ralative impact onicouples of timing =
~and spacing declsions and of tﬁe decision on family size, it is likely
that on the average an additional child raises the costs of child-~
related activities more than do changes in the timing or spacing of a
-given number of births. An additional child probably also reduces labor
force participation by the wife by more than do wider birth ihtervals,
although the 1960 .Census did show women with W Ed # 16 having four children.
in nearly the same length of time that women with W Ed = 9-11 had three
children. Although completed family size can assume only discrete,
integer values, the level of child~related activities produced and con-—,
sumed in a household 1s a continuous variable becauae parents can alter
the quality per child, the timing and spacing of btrths, and the time
inputs pef’child per“time period. Thus, variations in timing and spacing
serve as a §ehiale for "fine tuning'" the quantity of child-related

actiVities. ' S S :
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Appendix A

Among married women, aged 20 .to 44, with husband present, more than half
of those with no own children aged less than 18 years were employed:

Age Percent Employed
20-24 _ 63.9

25-29 ’ 66.7
30-34 62.7

35-39 ) o 58.1

40~-44 52.7

The labor force participation rates for mothers of young cliildren are low,
especially {f there i§ more than one child; but the LY¥PR rises with the -
age of the youngest child: ' - :
Labor Force Participation Rates

Age: 20-24 25~-29 = 30-34 35=39 40-44

One child,

age > 6 yrs . .41 .45 47 © W46 b
5 yrs 0 .36 .40 «36 .31 .28
3-4yrs .34 .34 . .30 .27 .25
0~ 2yrs .23 .23 .21 .22 .26
Two children, : . .
youngar aged 6+ .33 .38. .39 . 40 .39
o 5 ‘ .27 .28 .26 .25 .25
3-4 .26 .24 .22 .21 .21
0-2 6 16 W16 .17 .18

SOURCE: Above figures all were calculated from Table 8 "Women Ever Married,
14-59 Years 0ld, by Number and Ages of Own Childven, Children Ever Born,
Employment Characteristics, Marital Status, Age, and Color, for the U.S.:
1360," in PC(2)-6A "Employment Status and Work Lxperience," U.S. Censug
of Population, 1960. :

The labor force participation rates for women in the 1:1000 sanple from
the 1960 U.S. Census who, with their husbands, were white~other, married
once-spouse preseunt, had no missing children, no premarital pregnancies,
from onie to ten children, and at least one child aged less thar three years .

old are: : Education of Wife

Age of Wife 0-8  9-11 12 - 13-15 16+ ZTotals
25-29 : .094 145 146 J157  LJ157 L1464
30-34 _ 136 133 116 .094 136 121
35-39 .149 .091 162 .169  ..179 150

Totals S b A .130 - 139 0,135,152 .137
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(cont'd)

The labor force participation rates for all white wowmen indicate that,
within each age category, women with more education are more likely to
be in the labor force: :

Proportion of Women Who Werked One or More Months in 1959,

: by Asn _

Education 20+ 20-24 . 25-34 35~54 55-64 65+
0-8 .291 .381 .357' .420 .319 .105
9-11 o .426 .468 411 .488 421 - .167

12 : 472 .647 417 .499 453 .173

13-15 ' .512 .739 457 .529 .504 T .218

16+ o .599 .853 549 <625 ~.656 " 306

Totals ‘ 414 608 " .421 485 .393 3135

SOURCE: Calculated from Table 20, '"Years of School Completed for Persons -
20 Years Old and Over, by Weeks Worked in 1959, Age, Color, and Sex,
For the Unlted States,..1960," pp,208-09, in "Employment Status and Work
Experience," : '
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APPENDIX B -

Estimation of earnings function used to assign values to the variables

Y40, Y EXP 20, and Y W Ed + 20, for each observation in the 1965 NFS:

~ Sample: ‘men whose wives are 25-54 years old: non-farm, etc., with

at least one child; (all religions).

'Y = 3.9094 -  .40278 HEd - .39609 S+ .037340 H Ed> +
(t=4.4709) (2.9799) . (2.3575) (6.5449)
.24606 Exp. - .0050416 Exp.> +. .73334  SMSA
(7.9355) (7.0681) 9.9462)

s

+ 1.0296 Mgr - .85668 Clr -  .94511 Crf -~ 1.6818 Op
(3.8289) (3.0140) ' (3.2852) © (5.4982)

- 2.2871 Other

(6. 3440)
R? = .3434

N = 2174

S =1 1if South, 0 if non-South.

Exp. = Age in 1965 minus assumed age at LF entry of 14 if H Ed = 0-7,
16 if.Ed = 8, 18 if Ed = 9-11, 20 if Ed = 12, 23 if Ed = 13-15,
26 1f“Ed = 16, 28 if Ed = 17+.

SMSA = 1 if rural, 2 if size = 25,000 - 49,999, 3 if city or more than

50,000 but not 14 largest or rlngs of those c1ties, 4 if 14 largest
SMSAs - central city or ring.

Mgr = 1 if occupation is managers, officials, and proprietors (non~fafm);
Clr = 1 if clerical and kindred or sales.

Crf

Op = 1.1if 6pefatives and kindred (or farm-related employment but not
living on a farm).

1 if craftsmen, forémen, and kindred.

i Other = 1 if any other occupation, except professional, technlcal and
kindred. (All occupation dummies = 0 if professional, tgchnical

and kindred.):
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APPENDIX F

“Suppleoument 719, 20, and 213 but Hushand's aud Other Income (1966)

;_§;gggi One or More Children

Depende  le: Years of LFP between school and marriage
Sample: '~ :h positive interval from schcol Lo marriage; N = 510
W Ed t Y1966 fic dummy Sch-Mar 1
.28 ; .06
. (8:79) S , (33.16) © .68
.28 / -06 .06 :
(8.42) - (1.49) (32.66) .69
.28 " 16 .06
(8.81) ) » (1.07) . (33.06) . .69
.25 T -.06 ’ .06
(6.13) ) (1.50), (31.80) .69
' .25 "l‘ ' L ’ 019 ) 006 :
Celany oy - S dasy o (32.25) .69
.27 .02 ~-.06 | .06 '
(7.58) . (.85) (1.54) ©(32,66) .69
27 .02 ' 9 .07 |
(7.90) 7 (.99) © (1.25) (33.07) 69
.28 : - ~-.06 .13 .06
(8.45) (1.36) (.88) (32.47) .69
.25 i3 .01 S .21 .06
(6.12) 2y (6 . (1.35)  (32.21) .69
.24 S .01 -.06 .18 .06
(5.88) D) (.73) (1.37) (1.16) (31.68) .69
0 if not.

P .
1 4if w .fter Bl’




APPENDIX F - -, f;i]f»,'
(cont'd)
Dep . Var.: LF S-M

'”Samplé: Women who worked between school and marriage; N = 430

W Ed H Ed Y1966 #c dummy* - Sch-Mar R2
.20 | N

(6.04) - (34.87) . .74
.19 L . =.06 © .07

(5.74) (1.62) . (34.53) T4
.20 .31 - .07

(6.08) o _ (2.16) ©  (35.04) . .74

16 - .04 - -.07 07

(4.13)  (1.42) .71y . o (33.86) .74
.17 .04 : .34 07 - '

(4.32) (1.60) (2.34) - (34.48) .75

.18 .01 . -.07 o N A

(5.26) (.61) (1.66) (34.51) .74
.19 .02 .33 .07 '

(5.49) : ) (.91) (2.29) (35.04) .74
.19 -.06 .28 .07

(5.81) ‘ (1.38) (1.98) (34.62) .75
.16 .04 .01 .35 07 :

(4.17) (1.43) . (.56) (2.40) (34.41) .75

S .15 04 .01 -.06 .33 . .07 '

* : .
1 if worked after Bl’ 0 1if not.
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APPENDIX F
(cont'd)

Dependent Variable: Years of LIP between marriage and Bl

(14.10)

g:ojmw”m,uwwwﬂuﬂmwmmwl"“ww

Sample: All with positive interval from marriage to Bys N = 549
W Ed HEd Y1966 #c dummy Mér—sl R
.03 .03
(1.21) (13.42) .25
.03 ~.03 .03
(1.11) (.80) (12.83) .25
.03 .90 . .03 _
(1.37) (7.38) (14.60) .32
.04 -.01 -.03 ' .03
(1.18) (.48) . - (.80) (12.83) ... .25
.02 .01 .91 .03
(.74) (.64) (7.39) (14.57) .32
.04 -.02 -.03 .03
(1.51) (1.26) (.75) (12.83) .25
.03 .00 .91 .03
(1.17) (.264) (7.25) (14.58) .32
|
.03 .00 .90 /.03
(1.37) , (.08)  (7.33) (14.14) .32
T ST T .
(.70) (.60) (.10) (7.27) (14.55) .32
i .
.02 .01 *.00 .00 .92 . .03
(.71) (.60) (.09) (.10) (7.22) .32
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APPENDIX ¥
{cont'd)
- pep. Var.: LF M3y

Sample: . All who worked between mavrilage and Bl; N = 219

W Ed H Ed 11956 #c dummy Mar-B, C R
"'-04 '06 .
(.98) | (21.80) .69
~.04 .06 | .06
(1.05) , (1.11) © 0 (21.05) .70
-.04 .28 .06

C(.99) . (1.75) (21.91) .70
-.04  =.00 . .06 .06
(.81) (.16) | (1.11) . (20.96) .70

. -.04 .00 o, .28 .06 -
(.91) (.14) ; (1.75) . (21.82) .70
-.03 -.02 - .06 | .05 -
(.76) (.74) (1.13) ©(21.06) .70
-.03 | -.01 : .26 .06 |
(.78) (.62) g (1.62) (21.89) 70
-.04° .08 .31 .06
(1.07) . ' (1.36)  (1.93) (21.25) .70

 -.04 .01 -.01 27 .06
(.83) (.31) (.68) (1.64) (21.80) - .70

_ ~.04 - o010 -.01 .08 30 .06 -




Dependent Variable:

Sample: All with pc:

W Ed H Ed Y
.22 '
(5.03)

.21
(4.81)

.23
(5.34) .
.17 .05
(3.19) (1.20)
.17 .07
(3.18) - (1.90)
.22 -.01
(4.60)  (.34)
.22 = )
(4.72) {
.23
(5.23)

A7 .07 .
@09 Q.98 O

.17 .07

(3.05) (1.78) & :

(cont'd)

:i LFP between school and B

aterval between school and B,; N = 547

1

. 147,

1
)
#c dumny Sch~B1 R
' .05 |
(22.98) .49 ‘
=04 .05 ' 5
(.73) (22.12) .49 + e
. 1.03 .05 §
(4.92) (23.94) .51 K
'(.76) | (21.62) .49 1
1.08 .05 [
(5.15) (23.46) - .52 B
_004 -05 i
(.72) (22,09) .49 |
1.06 .06 <
(4.95) (23.93) .51 |
~.00 1.03 .05 )
(.02) (4.86) (23.08) .51 |
1.09 .05 ‘ N
. (5.10) - (23.38) . .52
~.00 1.09 .05
(.02) (5.04) (22.55) .52



.Dep. var.:

APPENDIX F
(cont'd)

LF S-B1

Sample: Worled between school-anijl; N = 470

dunmy

1.01°

y. : : .

- W Ed H Ed Y1966 #c
.20 '
(4.31) -
. 19 ~a 0 6 ’
(4.11) - (.95)
.20
{4.49)
.18 .02 -.06
(3.25) (.45) (.98)
.17 . .04 '
(3.27) (1.06)

.21 -.02 . -.05"
(4.13) (.79) (.91) -
.20 .00
(4£.20) (.11)

.20 ~.01
(4.39) CLaan
.18 .04 ~.00
(3.23) . (1.06) (.14) _

.17 . .04 -.00 ~.02

B Lh) e (1 07 Y (01 3) e (629 ) e
) R i i

(4.94)

1.04
(5.064)

s

1.01
(4.85)

1.00
(4.8

LR

(91}
N

~1.03
(6.94)

1.02

(4.85) -

148.:

Sch-B, R
.05
(22.71) .53
.05
(21.84) .53
.05
(23.74) .55
.05
(21.48) = .53
.05 _
(23.42) %55
Ce05 L e
(21.80) .53
.05 _
(212.66) . .55
.05 _
(22.86) .55
.05 -
(23.26) .55
.05
(22,37) ~-.55-- -

e e A KR Y e 3 e R Rt
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APPENDIX G
Supplement to Table 25

Dependent Variable: Number of months from B, to labor force entry

1l
Sample W Ed H Ed Y1966 - fiC Ave Int Total Int
Two or -5.53 ' ‘
more (2.62) .05
children, ~6.62 1.21
worked ooy e
after. (2.29) (.55) | .05
B only; -6.05 .91
‘N'= 129 (2.73) (.78) .06
"'6 . 79 . . 89 ‘o 81
(2.33) (.40) (.67) .06 .
L] 79
(9 ',76) . 043 .
""2 s 46 . 76
(1.48) (9.32) JAb
L =4.62. 2,484 e B
(2.07) (1.45) (9.45) 45
23,25 1.45 .77
{1.88) {1.59) {9.46) 45
-4.87  1.97 1.23 .78
(2.18) (1.14) (1.32) (9.52) .46
.19.97 o
(6.46) .25
~4.41 . 19,28 ‘
-5.52 1.24 19.28 ‘
(2.17)  (.64) (6.30) .28
-4.99 1.04 19.34
(2.57) (1.00) (6.33) _ .29
-5.72 .86 94 19.33 '
(2.24) (.44) (.88) (6.31) .29
' 1.02 |
e, T (3056) 009
~4.96 96 |
(2.44) (3.41) .13
~6.47  1.68 T Y A o
(2.33) (.80) (3.45) .14
~5.73 S1.61 1.00
(2.70) - (1.23) - (3.55) - S L
-6.73 1.19 1.27 1.01
(2.41) (1.09) (3.55) .14

(.55)




A

Sample -

Two or
more
children,
worked
_ after B
“only .
N = 129

Two or
... moTe. .

children,
worked
after B
only,

Y > 1000
N 105

iR}

W Ed

-3.59

(2.11)

-5.22
(2.25)

(2.54)

- =5.52

(2.39)

"6 . 13

'(2.04)

"'6 029
(2.60)

~6.76
(2.23)

(1.26)

_4 068
(1.96)

-4.49

(2.37)

"'5-52
(2.34)

"'5.13
(1.91)

-(2.13) .

(2.00)

-5.81 "
(2.71)

-5.88

(2.19)

#c
21.79
(7.68)
21.16
(7.51)

21.19
(7.52)

21.33

(7.63)

21.34
(7.62)

18.74
(5.32)

18.23
(5.21)

(5.42)
18.59

APPENDIX G
(cont:'d)
H Ed Y1966
"1.82
(1.04)
1.67
(1.76)
1.23. 1.53
(.69) (1.57)
1.64
- (.72)
: 2.57
(1.52)
.62 2.42
(.26) (1.35)
g e e
2.75
(1.52)
' 3.69
(2.78)
1.36 3.37
_€.78)  (2.42)
"1.36
e nry e—
(2.00)
.10 2.98
(.05) | (1.88)

(5.38)

Avg Int
1.24
(5.21)

© 1,19
(5.05)

1.21
(5.11)

1.25
(5.28)

1.25

- (5.29).

st gy T
‘18,17

18.60 -

™

13

. L]
2~
S’

150.

Total Int

R
.38

.l.o

.42

.42

.05

04

(7.74)

W74
(7.88)

.75.
(8.24)

76

(8.24)

44

.44

22



Sample

Two or
more
children,
worked
- after B
only,

Y > 1000
N = 105

“Two or

more

children,

worked
between

1

N = 125

B. and B
n

W Ed

-4002
(1.92)

~-6.19
(2.15)

-6.03
(2.62)

"'6-95
(2.41)

-3.12

H Ed

2’40
(1.10)

1.21
(.53)

a7

-5,12
(2.06)

~5.47
(2.81)

-6 003
(2.47)

(1.02)

~-.23
(.12)

"'1.68
(1.02)

2,22
(1.18)

.74
(.38)

—1097
(1.33)

-2.18

(1.41)

~1 90
Ay

(.88)

(1.07)

APPENDIX G

3.20
C(1.97)

2.92
(1.71)

ffc

20.12

3.79
(2.76)

3.62
(2.50)

.11
(.13)

<42
(.50)

- (.61)

.70
(.86)

(6.18)

19.66
(6.08)

19.60
(6.07)

120.24

(6.44)
20.19

(6.40)

151.

Ave Int Total Int
1.09
(3.29)
1.03
(3.14)
1.07
(3.24)
1 L] 10
(3.39)
1.11
(3.41)
1.25
(4.42)
1.21 . '
(4.26). [ Cee . -
1.24
(4.37)
1.30
(4.70)
S 1.31
(4.70)
: .21
~ (3.06)
SUSISIE @ Y /) T—
.19
(2.73)
21
(2.97)
.20
(2.81)

RZ

.16

.34

.36 F— C e e ae

.02

) 001

.02

.07

1y B

.08

.08



‘Sample

Two or

. more

children,
worked
betwecen

Bl and Bn

N = 125

" ‘more
children,

worked
between

1
Y > 1000
N = 108

"By -and B, -

W Ed

~1.33
(.82)

-.29
(.15)
~1.36
(.83)

-.25
(.13)

(1.03)

-.28
(.15}

-1.73
(1.05)

—.24
(.12)

-1.30
(080)

-.46
(.24)

-1.39
(.85)

-.41
(.21)

_2038

-1.03
(.49)

_2‘. 36 : ‘"---"‘ ’

(1.34)

-1.00"
(.47)

APPENDIX G

(cont'd)

HEd Y1966

~1.47
_(.98)
.17
' (.21)
'_1067 040

(1.07) (.48)

-1.92
(1.28) e
.21
(.25)
-2.15 .51

(1.29) (.60)

-1.20

(.79)

. 042
(.51)

-1.47 .61

(.94) (.72)

gy e

-1.85
(1.16) .

(.13)
_1.95 . .22

(1.17) /(.20).

ffc

4,84
(1.97)

4.62
(1.87)

4.11
(1.63)

4064
(1.87)

4.10

' (1.62)

- -5.92
(2.29) ...

5.70
(2.19)

5.18
(1.92)

. 5.85

(2.22)

5.29
(1.96)

w13

Ave, Int

.09

- (.55)

Qa

- (.58)

.07
(.48)

.10
(.61)

.09
(.58)

.21

1520

Total Int

(1.28) it

.21
(1.27)

.19 .

(1.13)

.23

' (1.35)

.21 -
(1.24)

04
.04
.04
.05

.00

o

.02
.01

.03

06

.05 *.

.05

.03

.02

.03
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APPENDIX G

(cont’d)
Sample W Ed H Ed Y1966 {tC Ave Int Total Int Rz-
Two or . .19
more ’ _ (2.66) . .06
children,
worked ) . . : ‘
between (;.Ob) . _ (2.49) .07
B1 and Bn’ -1.00 ~-1.13 ‘ .17
Y > 1000 (.49)_ (.71) | (2.30) .08
N = 108 -1.85 .43 .19 .
(1.07) (.42) _ (2.51) .07 -
-.92 -1.38 .65 .18
(. 44) (.83)‘ {.61) . ' (2.36) .08
. : 4,82 :
(1.87) . .,03
-2.03 b6 . ' ,
| aie) L 72) e g e
. r‘ —1.20 - =1.19 ) l 3.92 ) ) .
- (.57 (.72) (1.45) .05
- 2 . 05 ' - . l 7 ‘ 4 . 5 [’ ’
(1.17) (.17) . (1.72) ' 04
-1.15 -1.34 .38 4,02 ' S
(.55) _ (.78) (.36) (1.47) : .05
' : .09 _ :
e K050 000
~2.44 ' .10 _
(1.39) (.58) _ .02
-1.08 -1.86 ' - .10 '
- (.51) (1.16) ' (.59) .03
-2.42 -.10 , .10
(1.37) (.09) (.57) . .02
-1.05 -1.97 W26 ‘ 11
(.50) (1.18) (.24) (.60) .03
.5.56 .19 :
. » ‘ {(2.08) (1.04) ' .04
. 1...“:.. I, e me ;_24; 0 7 e e e St e 40 328 1 B At et 4 e oot 5 .'.2 1 "‘"""‘2:‘74"“":*19_:" P PR gy oo g )
: (1.19) ‘ (1.94) (1.07) o .05
-1.32 =~1.07 4,70 - .19 .
(.63) (.66) . o (1.67) (1.02) .06
-2.12 ' 30 .5.37 .20 ' '

(L.21) (29)  (195)  (1.09) S .06
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(cont'd)
Sample W Ed H Ed . Y1966 .#C Ave fnt Total Int
Two or -1.28 =1.26 .49 4,86 A9
more (.61) (.73) (.46) (1.71) (1.06)
children, )
worked
between
B1 and Bd
Y > 1000
N = 108
One or ‘—1.70
more (.78)
only; -2.02 .58
N=177 (.88) (.45)
-.29 - =2.44 .86
(.10) (1.06) (.66)
' .95
(12.67)
- -.88 «95
(56 - (12.61)
"093 006 ' 095
(.46) (.04) _ (12.51)
~1.64 1.37 .96
(.99) (1.49) (12.73)
-1.33 ~.44 1.42 S .96
(.65) (.26) (1.51) (12.61)
One or ~-1.83
more ‘_(.79)
;2i;:§e“" ~.50  ~1.69 . |
. afte} B (.17)(,72) ot bttt s 2 e e e < e e e et ot ottt oo
only, -2.72 1.49
Y > 1000; (1.07) . (.87)
WHE L an0a s -2ss 2,06
(.34) " (1.04) (1.1%)'
S .91

(10.56)

.00

.01 - -



Sample

Two or
more
children,
worked
after B
only,

-Y > 1000

- N = 146

W Ed H Ed
"'072

(.41) _
-.71 -.01
(.31) (.01)
—2008

(1.09)

-1.38 -1.06
(.61 (.57)

APPENDIX

(cont'd)

Y1966

2.30
(1.79)

2.54
(1.88)

f#c

Ave Int

155.

Total Int _R2

91

(10.49) 44

91 e

(10.41) .44
.92

(10.66) .45
.91

(10.56) .45



APPENDIX H
COMPARISON OF TINING AND SPACING FOR ROMAN CATHOLICS
‘ AND NON-CATHOLICS

As indicated in Chapter III the rescarch on the 1965 National
Fertility Study reported in this dissertation focused on nun-Catholic
women. BecauQe Ryder and Westoffl reported finding anomalies in the
relation between education and completed fertility for Catholies, I
investigated the education/fertiiity relation more intensively. One
of the most striking differences between Catholics and non—Cathdlics
was observed when timing and spacing regressions 1nc1uded‘5s~dependent
variables not only the wife's education and completed fertility but also

an interaction term W Ed < #C. The table below shows that when regressions

.Coefficients and t-values .

Dependent Variable: [First Interval

W Ed HEd #C W Ed»fC Y1965 R2 N Sample

2.27 .50 2,17 -.64 .24 |
(1.89) (.77) (.70) (2.19) (.64) .06 585 non-Catholic

(2.41) (1.67) (3.46) (2.41) (.92) .12 257 Roman Catholic

086 06.7 —1090 —023 032 C
(.90) (1.35) (.80) *(1.03) (1.03) .07 842  All

Dependeﬁt Variable: Total Interval

-5.,26 1.14 19.27 1.16 -.61 o
(3.53) (1.42) (5.05) (3.20) (1.31) .60 585 non-Catholic.

2‘068 "'1-42 31.76 "'045 -047 :
(1.10) (1.24) (5.62) (.86) (.57) .62 257 Roman Catholic

~2.72 .36 23.41 .58 ~-.60 o
(2.16) (.54) " (7.42) (1.97) (1.48) .60 842 All

1Reproduction in the United States: 1965.




were yun-on the.combined samples of Catholics.and non-Catholics,
the coefficients of some variables were less significant than‘for each
group separately, often because of the-coefficients having opposite
signs in the two samples. | | .

~ Many of the timing and spacing regrtssion results presented in

this disscrtation for non-Catholics are liored in the tables at the

end of this appendix along with the results for the comparable sample

_of Roman Catholics. In regressions on the wife's and husband ages at

. l and on the length of the first interval the coefficient of W Ed 1is

much ‘smaller for Catholics ‘than for non~Catholics ‘and the t-values

drop dramatically -- by fifty to eighty percent. Even more startling

is the coefficient of W Ed in regressions on the length of the total

e interval from B1
- Catholic sample and positive for the Catholic sample. (The coefficient

to Bn; the coefficients are negative for the non-

is very weakly negatlve in the Roman, Catholic samnle when cohort and

family size variables are left out; but in similar equations for non-

Catholics the. coefficients are *erx strongly negative.)

_ Although the husband's education is, like the wife' s,less ‘ .: ‘JTﬁ

significant for Catholics than for non—Catholics in regressions on
_w Age 81' and H Age Bl’ it is more significant for Catholics in _
regressions on the length'of the first interval (from marriage to Bl),
As the W Ed coefficient switched signs in regressions on the total
interval, so also did the sign of B Ed, but in this case the coefficlient
was positive for'non~Catholics and negative for Catholics (and occasionally
significant in each gsample.) A further apparent ‘difference by religion

in H Ed's effect on the total interval is that if a family size measure L
is dropped from the regressions the- coefficicnt of H Ed becomes less
significant in the non-Catholic regressions but more significant in the
Catholic regress1ons. This really is a similar phenomenon in the two
instances, of a more negative or less positive coefficient when #C 1is’
excluded; probably for both samples the family size declines as H Ed is
larger; - N . '
| Y1965 and Y40 are insignificant‘in regressionsvon W AgevBl,

, and total interval for both religion groups, except when H Ed

H Age'Bl




.

is omitted from the equations.1 In regressions on H Age Bl all t-values

of 1 Ed are less than one. In all regressions on the total interval the
coefficient of Y1965 is more positive (or lass ncgative) for Catholics

than for non-Catholics; if #C is excluded it even approaches (positive)
significance. The income variables are more significant'for'Catholics . |
than for non~Catholics in regressions on the first interval. |

"The negative cohort effect on ¥ Age B, for non~Catholics virtually

1

disappears in"régressions for Catholics; in regréssions on H™ Age B “the

siguificance declines by about one-half but the sign is still 51gnifieant

(ehd‘negative.)w-The significance of thescohort variahle declines by |

about one~third for Catholics in re;ressions on the. first interval, but

the sign is 'still significant. 1In regressions on the totel interval the
~ cohort variable is less significant for Catholics if ##C is excluded more

significant if #C is included and nearly unchanged if #C'and #C both

are included! .

The completed family'size is less important for Catholic

regressions on W Age B firsL interval, and total interval, than for

1)

non—-Cacholics. Tor regIEaaLUub ot f 5 is

Il Ase Bl_the coafffciont MEY
- more significant -in regressions on non-Catholics; however, when both
#C and #Cz are in the equation their coefficients are more significant
for regressions on Catholics.
In view of the many differences in fertility responses to economic
Va;lﬂb1EQ between the two groups, studies of the timing ‘and spacing of

births should examine separately Catholics and non~Catholics.

There is one t-value of 1.65 for Catholics in a regression on
the total interval.
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N APPENDIX I

Supplement to Table 16 —— Regrcssfons on Total Int, with and without

W Age B held congstant, 1965 Nat:ional Fertility Study.

1

ot

Sample: Married once, one or more children; N = 585,

2 Y AgeB ' r?

WEd HEd Y 1965 #C #c )

-5.06 - .09 - .24 - : -
e e e (3 :.46,)“.... ~(.,;0 8) (.33) T

-2.57 1.30 ~-.22 ‘ - .45

(1.88)  (1.10) _(.33) 9,17 16
~2.06 .78 =.61  53.68  =2.67 64
(2.27)  (1.02) (1.38) (18.25) (8.26) :
-1.35 1.21 - .59 50.78 =~2.50 - .15 65

K (1,49)  (1.60) (1.35) (17.15) (7.81) (4.54) :
Sampléi All married,bone or more children; N = 748,
-2.24‘\“\ '61 . -.33 56093 -2098 65
(2.88)  (.92) (.80) (21.16) -(9.81) .
-1.33 .85 -.31 5584 -2.80 S ¥ 66
(1.89)  (1.30)  (.77) (19.97) (9.33)  (5.12) .
éample: All married, two or more children; N = 619.

-3.01 .79 -.33  49.18 =-2.32 so
(3.20)  (.99) (.66) (12.04) (5.63) 2
£1.81 1.26 -.35  46.22 =2.18 - .22 50

(.73) (11.51) (5.74) N

(1.92) (1.61) (5.41)
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