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°pccification Biasns in Estimating -

theflnfluencc of hild Mortality on Fertiiity.

Bun Song Lee and T. Paul Schultz affm':

Intrcductiont '

"he proxiaate cause for tcday s rapid population gr th- in_low

4incone countries is the postwar declinepin mortality, thic’.has,been

.particularly lar e for infants and young children. The effect of this .

'reduction in mortality on the birth rate will influence the future path

of population growth. The magnitude of any such effect may also modify

development priorities among categories of public expenditure and inter-

national assistance. such as ancng health, family planning and educa-'

tion programs'and non numan capital investments.mhis pappr distusses
some of the problcns of estimating the inrluence of mortality on fer- ¥
tility, end illuktrarcs altcrnative aporoache by an analysis of the 1971
Korean Pe'tilit}'AbOfCiOH Survey and 1970 korean Population Census.vh“
:i?i To tie excent tnat fertility 1s determined by pieferences subJect

to resource constraints, it represents an individual or. family choice.

Infornation on tie couple:is generally assumed to be more satisfactory

for evaluating tne factors conditionlng reproduction than infornation on

hd L o ;.a-,.

aggrega*e condit ons and behavior. Intuitively, obse'vations on the
individual couple come clcser to testing tneorjes of household behavior

than do data a\eraged over groups, defined by region—of-

L

: residence or anothat supposedly exogeuous socioeconouic characteristic..f?

Tro estiuate the saae tertility (demand) function from data for

population agbregatcs as est nated from data for households, the
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aggregates must be defined independently

ioning the fertility outcome.'-I "addition,,

’Of; the variables cony

the functional fora and statisticalistructure of the process generating

.this relatiunship must be known an ftaken into account to infer,without |
bias from the aggregated infornation the precise nature of the relation-

ship pertaining ‘to individual couples (Theil, 1954).

__Research on the multiple determinants of fertility relied heavily In - thex

late 1960s on reoression analyses of regional aggregate at”“f om censuses”

and vital registration systems (Schultz, 1973) Analysis has more ‘
_recently dealt with individual data drawn from house‘o_dfaurvey and
census samples.v But standard statistical techniques applied to these
:micro economic-demographie household data pose new problems for estimat-
ing the effect of child mortality on fertility. ?

The relationship in a society between child mortality and fertility

Laver time may operate through channels of causation within and outside

of the nuclear family unit. Any extra-nuclear family reSponse to;’hev

regime of mortality that influences reproduction is likely to elude'fi

:analyses that are based only on the couple s ownrchild mortalitt experé_

ience.' Two mechanisms are frequently hypothesized to connect causally

mortality and fertility, an ex post replacement response and'an;ex ante

expectation response (Schultz. 1969 1976 Ben-Porath 1976 Preston,";
1978) If one neglects the uncertainty that attaches to the unpre—.H ,
dietability of births and deaths with in a’ particular Faaily and the imper- :
fect information on vhich parents must base their decision, it ean be

ehown that inelastic demands for surviving children in combination vith

1For erample, it may be reasonable to approximatn most any monotonic
function by a linear specification, if one 1is cautious of such estimates
for what they are. But when the underlying true functions are’ noniinear,
aggregation may conceal and change substantinlly the apparent relationsnips.



plausible ccst assumptions imply that parents would replace partially

(i e., inconpletﬂ replacement,‘on average) any of their own children

that mignt die, if they were still biologically capable and if their

_demands for surviving offspring had not decreased du”‘to'otheryu”an L

'cipated developments (Schultz, 1976) This replacement effect fe .own=.

child<loss might be evaluated from observations over time on‘the,fer-
tility behavior of couples and the survival of these births.?nb

E But with the introduction of uncertainty 1nd biological limitations
on lifetime reproduction, a second mechanism by which
fertility can respond to mortality is likely to increase in importanc
Long-run eapectations of probable levels of mortality and probable

capacities of pareats to have in their lifetime the number of surviving

children they want will lead parents to adopt a reproductive lifet.me

strateg/ that anticipates events. This second expectation effect has
nlso beeu called an insurance or hoarding response of parents and might
iavolve, for example, the adaptation of somlal institutions, such as’
.internenerational transfers to youth to influence the tining of marriage

and chiidbearing in anticipation of future child and parent mortality conditions.

No ‘one has- as yet devised ‘an entirely satisfactory way to measure how :

these indivzdual and sccial expectations are formed or how large the

o 2o distinction is arawn nere between bilologically autonomous and
behaviorall/ induced means by which a couple responds
- to its child morczality experience, since we do not know how to separate
empirically the two mechanisms with anv confidnnce. The biolopical
effect operates largely by the shortening of breastfeeding when the
deceased child had been nursing, and the cessation of hormones stimulat-~
ed by suckling encourages the earlier resumption of ovulation, Hence, Cue
women whose infants died while still nursing are involuntarily provided
with additional reproductive capacity. See further discussion Schultz, 1974
Pracran 1Q7%



expectation effect is,”and whether it is achieved through

“variation in age at matrisve or marital fertility rates.  If,

85 15 often assuned, the ensi mortality rate is a randon varisble

at the individual level, there is no resson for an expectational response:
'ghéL#;ftiéI £6£;éléti;n Betweéﬁfﬁommunitv mortalitv lavele anA sAATwIAnaT.
ééf;;igi;;i§ in“gﬁigﬁéésé.inferpéét&d[as'&ué'éo the‘coVéfiﬁtiéﬁ”éf 6ﬁi@§ed

Teglonal variables that influence: fertility. Individual data may be more.

u#éfgi fdtﬁegtiﬁating che reniaég;gﬁf.effect df_férﬁili;ynﬁpj6§ﬁ~éﬁiid;
iﬁofﬁéiity,‘while;highe: 1e§els of”aggfeéatioﬁ,isdchiés;éaE; f;f.i;g;l&j
~cdmmu§ifigs~or.gocioecond@ic.groups within such communities, may provide
a‘bet;er Ba;is.férlééyiﬁé:iné’fhe ébmﬁiﬁed‘mggdithd§ dffeﬁﬁéétation'and_

replécemedﬁ gffec:s bn‘rep:oducﬁioﬁ:of éc:uayighd.ékpéétég'mﬁftality

variation across é.popuia;iop?"rhé'statistica%ﬂp;oblggsrin sepa?ating.ﬂ
these :wo'affects'may heiﬁ té égpiéin éhéidi@é?ééiéégéiusiéhﬁdfﬁﬁn-f:om'
the edpi:ical e#identejﬁf a-felaciah;ﬁi§ bgfgéga;éhiia moi£a1itv aﬁd
feftili;yﬁ(ﬂéhult;,v1976;‘Prés;gq;,LQ?S;?bi#éﬁk;i9édi:;

| TznirggsieStimﬁééérffofiééé&ﬁiéﬁlsﬁ ?ﬁ;géfﬂiﬁéféﬁé ﬁéagﬁgéﬁjdﬁibﬁﬁ;

cﬁiidiﬁprfality:and a woman's -cumulative fertility are & source of

A strong association in Taiwan is noted between the timing of marriage’
for birtk ceonorcts and the reglon's own-child mortality (Schultz, 1980), ~
West European regional data also display a striking positive correla- T
‘tion between child mortality and nuptiality. A study of Philippine'éurbey'daha
introduced the average child death rate in the community of ‘curreat resi-
dence together witn the own-child death ratio as variables to account
Jointly for individual variation in age specific cumulative fertility
(Harman, 197u). This euwpirical strategy, which we consider later 1a this
paper, confirmed that both the community level proxy for expectztions and
the individual level measure of replacement were positively correlated
with the number of cliiluren born in the ?hilippinesl Clearly, individuals
have mucn more infermacion relevant to their expected mOEChlicy thaa the
community level rortality rate, and there is no obvious way for the re-..
Bearcher to ellcit all of this information (Keer and Wu, 1978). . = -
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?additional problens (Williams, 1977, Brass and Barrett 3978)

regression of -hildren\ever born, c, on the number offcnildren”dead,

u, for a sample of mothlrs oeyond childbeariyg fge,‘

"on D tnat is biased upward.r This occnrsﬂeven'if>fertilitj and the‘

incidence of cnild mortality are independent processes. Ihis obvic--
’spurious cbrrelation between between C and D led to the.substitution
.of the child mortality ratio, namely, r= D/C, for the absolnte number
of cbildren dead.. But if observations pertain to indiviauals, the .
child mortality ratio.is concentrated at discrete points en the unit

interval that are tnemselves related to the level of fertility, and 4

a spurious nonlinear association between these two variamles may st ll
arise though no causal basis fox the relationship exists (Williams,

‘1977° Wallace, 1979) Nonetheless, if r is assumedﬁto be a random

variable, it can enter linearly as a regressor in the fertility equation

withoat introducing oias. o

: In this paper. we explore statistical approaches torestimating AR

the nonspurious relationship between an individual's ownacnild mortality

and fertility. A standard demand model of fertility is developedvinh

section 2 within vhich alternative specifications of child mortality are

considered. In section 3 ve specify empirically a fertility equation ased on

information from a: 1971 korean Fertility-Abortion Snrvey of 5 629 ever,jarried
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'women in comoination with the ten percent sample survey of the 197¢

'Korean Census of Populatio1. The object is to: obtain estimates of

the replacement effect of own—child mortality on fertility., The
emptricnl firdings are discussen in section 4 and the estimate para- o

'meters in the fertility equation are appraised for theirﬁsensitivity

to the alternative specifications of the fertility-child mortality;@?

relation. Section 5 summarizes our findings

2; The Treatment of Child Hortality in the Micro Fertility Equation

Standard demand modeTs of fertility suggest that a significant .
zshare df“variation across a pOpulation.in fertility should be accounted :
for by the opportunity value of women 'S and men.s time, their non human 3
wealth, tue local opportunities for child labor. and the offsetting eost
of rearing children. To this list of conventional income and relative
price variables entering a'reduced-form demand equation for fertility,

economists and demographers have added child mortali—

ty as a conditioning variable (Freedman,;1967 Schultz l969)

here is how to estimate the response of fertility’totchild mortality,

how does the estimation strategy affect the estimated responsiveness of

.fertility to the traditional income and price variables. Models of{ e-ff.

quential fertility decision maLing under uncertainty as to the qualitative

characteristics of- births, such as survival sex, or intelligence;i‘ave

tnus far not led tc any agreed upon testable predictions. unless a;great.

deal is known,a Eriori, about the charact{ristl ‘*of the parents hu_ility

function (Ben—Porath and Welch, 1972) bnder more'simplified staticv



assumptions about parent"goals for surviving children, and the relation

.’_

of costs to survivors, it is possible to show that if parent demands

for survivors are relatively inelastic, their demand_for births increase"

1Hhen they lose ‘a child (Scnultz, 1973)‘t

demand framework is that parents will e more

ikely to. seek n. addition—

al birtn if one of their prior children_dies;o ‘y~expeeted to

die. But this replacement/expectation response willlnot;be complete, i

gha: is, the response derivative of the number o;

Hith respect to the number of children-dead will be‘positive, but less

than one, i. e, 0 < dC/dD < 1. The child's"death entails a loss of:family

vealth that should reduce the demaad'for all normal goods"including_

1A reductio' in mortality w ‘l", »"" h

tially offsetting reduction in fertility,:but'the rate of'population"

'growth vould presumably still increase.

A response derivative in excess of one requires a strong cross {

substitution effect in a more elaborateidemand framework that recognizes

‘a "quality" dimensxonkto children:that is a substitute ior numbers offi

children in the parent utility function.i Asvmortality,decreases it

,is reasonable to then conclude that child "quality" will appreciate in

value relative to the "quantity" of children. These two attributes ofv

;children must be sufficiently close substitutes to parea's, to assure :

that the decline in mortality induces parents actually to shift their-
consumption from fertility to investnen ts. in child "qual.'y" "leadinggf
to an over-compensating reproductive response. i.e., dC/iD > l'(O'Hara,

51975, .
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Even if economic theory did prescribe the sign and size of the long

run equilibrium reproductive response derivative with respect to child,

"“deaths, one might, nonetheless, .want actual paramete" esti:nates from

_'different populations, for the menn Hfor restricting fertility.:in esp

to decreasino child mortality are not uniformly distributed' acrosszthe\;,f;

‘world's populations. ', Hany factors > such as education, are implicated as

'improving tne effectivenessof contraceptive choice and practice, given
the available technological options and prices. Actual reproductive
respouses to variation in child mortality might be expected to differ’

ol'

across socioeconomic groups within a society and across societies over

'time. Indeed, some evidence suggests that response derivatives are ;largerv ‘

for upper income groups than for lower income groups, st Ieast in rban

Latin America in the 196-05 (Schultz, 1978)
One issue we cannot adequately deal with here is"the possibility‘of

jointz'determination of fertility and child “mortality.g

association between fertility and mortality may indicate tha_, both' are

yinfluenced by coordinated household all.ocation choices Both might, hen

be viewed as outcomes of an implicit household demand system, and these?‘

two outputs may also be jointly produced. In some instances increased -
fertility may raise the risks of child mortality, while increased childf“:
mortality may increase the biological potential for bearing subsequent |
births, as noted earlier._ More generally, the stochastic disturba.nces :
:l.n unconditional demand equations for fertility and for child mortalityif;
n:ay not be statistically independent of one another because both are

displaced fr..:x their normal level by unforeseen and unobserved events,



3 such as- nntural disasters or windfalls. The one-way causal effect of

child morcality on fertility in this general demand systmn is not readi

ly conceptualized or estimaced unless information ia ava

,identifying variable that affects chil"mortality but does not affectfﬁ
»directly.fertility.é,rni‘
What is. ultimately needed is a pgiggi theoretical insight into F‘

'an observed identifying variable, such as a child vaccination program

that rnduces chlld deaths in some regions without altering appreciably

the economic environment of families in those rebions. Unfortunately, we o
lack information in this paper on such an identifying variable, and
Ltherefore, assume for simpliciry that variation in T across individual-

is random and thereby independent of the disturbances in the fertilitv

demand equation. .A corollary of this assump iOn ia that parents are

A]
.

unable to collect sufficient informatian to revise their expected value of r and

l'I-:conomists have been tempted to follow the lead of demographers by ordering
- 1ifecycle demographic events through time, to appraise the consequences of a
child's death on subsequent reproductive behavior and thereby alleviate the
simultaneous equations bias (Brass and Barrett, 1978; Ben-Porath, 1576;
Park, et al., 1979). -But these direct estimates of factors conditioning
fertility are not free of bias because the observed population is selected
"on the basis of an endogenous choice variable, prior reproductive behavior.
For example, it is common to measure fertility in these exercises as the
parity progression ratio, namely whether or not a mother has another child by
age b, given that she had exactly n births at age a, where, of course, b > a,
This parity progression ratio is then conditioned using the linear probability
.model or the logistic model on the proportion of the mother's first n births
dead when she was age a. Although this tinie ordering of events can also be
used to analyze a sequence of subsequent Lirth intervals, both approaches
suffer from consideration of selectively drawn samples that cannot be assumed
representative of the entire population. Thus, residual variation in the
‘equation describing who is likely to have already reached their n'th birth at
age a will probably influence their subsequent reproductive behavior. Per-
sistent unobserved factors that impact on many types of household lifecycle
outcomes will be embodied in the disturbances in measured prior child mortality
and in the subsequent parity progression probability. These direct estimates
of the "structural" fertility equations have descriptive appeal, but remain
inconsistent estimates of the desired parameters in the fertility equation.



3C= rather on the basis of the population average chiln mortality rate..

Hhat_we are'assuming is that child mortality is essentiailyfa random

cally small values. For a. family with n births,

births can experience a mortality ratio ofLO O,v.25,v.5,i;75, or 1.0. e

'Thus, if the family mortality rate is computed:for individual familins
in~a sample, the families will be concentrated at particnlar points on '

Ehe‘unit interval. The coefficient estimates on the cnild morralicy ratig

vhen cumulative fertility is regressed on a nonlinear transformation of

that ratio _may, therefore, be biased, as: Williams (1977) suggested by

sThis is more plausible where r is relatively low, the number of children
wonen have is moderate, and, of course,.where perceptible socioeconomic
differentials in mortality are smally /' ' . o o0 ool PR ;uf.

70



simple iliLscraticns. W5In an empirical study of ‘contemporary u.3..gaca,

Hilliams (1976) escimated:a“q ’drxti‘:‘ep_acemenc relacionship between

cumulative ferti it) an',the child,moxtality racio-where :he respona_h

——- ks ; 7
’derivacive increased initiaily and chen decreased.~} Iu the net. section

A ,, '4'.

we shail,estimaCe and compare the linear and quadratic-foan escimates.¢f

6 ‘Williams comstructed two hypothetical populations, nmmely, a uni-
form and a "realistic" frequency distribution of fertility to examine

the statistical effect of child mortality on fertility. Familles in

the former are distributed equally among alternative numbers of cnildren-
ever-born, whereas in the latter, the percentage of families at the
diffevent values of children-ever-born are equal to the actual frequen-

cy distribution of family sizes among older women in the B.S. 1965 National
Fertility Study. In both populations the distribution of families accord-

ing to number of child deaths is determined using the bincaial precbabili-

ty tables in such a way that, by construction, the families in these populations
do not respond to child mortaiity. Within each children-ever~born cate- -
gory, child morrality strikes randomly 20 percent of the children. The
cocditional probability of child death rates in a family is not independ-
ent of births, even though the binomial probability of child death is

itself assumed to be independent of family size. Wwhen faailies
with 100 percent mortality were retained in the fertilicy regression, a
linear . function of the child death rates dces.oot help to explain cnildren-
ever-born. The regression bias arises for nonlinear transfommatiors of )

the child morcality -rakio that are not indeoendenc of fercilitv.

7her interpretation of this response pattern was that families who
experience low mortality races replace their iosses more completely and
therefore have a substantial positive response to mortaliry, i.e.,

dC/dD > 0. But those who experience very high mortality are often dis-
couraged (and so revise dowmward their goal for surviving children, be-
eause’ they pereeive the cost of attaining that goal as higher than they
.originally anticipated) or unable (due to underlying reproductive limita-
tions, of whicin the child mortality may be one manifestation) to have
‘complete replacement, and thus exhibit a smaller response to mortality,
‘perhaps even negative. Based on this reasoning, Williams rationalized
the inverse-U-shaped raespoase pattern she found, and. propesed the use of
a quadratic form in the child death ratio instead of the pfnear form in
the estimated cumulative ferrility equation. But the quadratic specifica-
tion of the cnild mortality ratio in the fertility equation may nave
exaggerated a spurious nonlinear component of the relacioasnip.
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To compensate forfihe spurious correlation betaeen'C»andﬂD or a

nonlinear forn of r, allacez(l979) has proposed using artransfotn

measure Of fertil~=lwthat is by constructio ‘conditionally

Of child mortality.ﬁwlf;there uere'no ausal‘relationship between.fer—’*

) tility aud neasured mortality, theb agregressio of7Wallace;

measure of fertility on nortality would yield an. unbiased estimate of
"true" effect of mortality, tnat is, zero. But if the ”true" effect of
) mortality on fertility is positive, then this estimate is downward bi.

(Wallace, 1979) lne Wallace estimation strategy is warranted if the

' behavioral model is tnought to link D to C or llnk a nonlinear function

"of t to L. An alternative approach for these Specilications of th fer—

tility equation would be an instrumental variable estimation procedure _
.that would purge D or a nonlinear function of T of its spurious correlation

' with c. Since r is by assumption independent of C, 1t will be the instru-

‘ment we use 1ater to obtain unoiased tvo-stage estimates of such a specifi-

' cation of the fertility equation (Olsen, 1980)

To obtain the expected value of fertility condit onal on child mortality, _

Wallace makes two assumptions about the process generating child mortalitj.

First, as already noted the probability of child mortality is assumed con—
stant across the population such that its expected value nust be equal to
'the average ratio in the population of women of a given age. Second child
mortality is assuned to be generated by a binomial process.. Suppose we want

to regress tbe uumber of births, C on the number of cbild deaths, D, in a

_Vfamilv. The expected numbet of child deaths conditional 01 numbers of births is:

/>



. c D - 1 2'0:0]“ C > D’ Where “ is the largeSt %

number of children 0 n’ thebpopulation.: The expected probability that

‘a woman will hav adspecif‘c umber child desths‘is:calculated from the

actual fertility of‘the mothervand our_}ssumptionvthath is constant across

,s‘with different levels of fertility in eachﬁegefgroup offmothers.
.ne procedure is then reversed to calculate the eipected value of fertility
given that a certain number of child deeths are known to bave occurred;to.é”

the individual woman,,defined as follows.

Z Cs”<C)(DI§?§1f”f'f
E(CID) - :(;:

Z g(c)( )p u - p)CP

,vhere g(C) is the relative frequency of births bﬂfhumber’for:vomen of a

given age.' This expected value of fertility conditional’on the number of

child deaths tends to be positively correlated Lwith the number of‘deaths

and this is the quantity that Wallace Subtracts ftom the actual levelg y

rertility to obtain his dependent variable.

Tne same proctdure is repeatcd to obtainythe expected'

value of fer—i

_tility conditional on a nonlinear function?of;th child nortality ratio,and

since the conditional erpectation of C given r o is tne"ame aﬂ’tbm
B(clr),

thought to pe the correct variable in the fertility equation, we have V'lf

tional expectation given r, C* = C - E(Clr r )

ri-*.. . pralay 8

,8ﬂppendis B of this paper is-available fron the authors uen request uhich
reports the frequeuncy distribution. of births by age groups of methers, g (C)
and illuscrates how the expected value of fertility condizional on child
'mortalitv is calculated for the Korean sample. See Tables B-1 th*ough B=4.

while'if‘D is

/3
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3. E.'::pirical Speci‘ication of E.cplanatorj Variables

The fertility equation is interpreted by us to be an unconditional -
household demand function, and includes, therefore, all apprOprtate price'
and income variables, but e::cludes other simultaneously determined house-,
hold demand variables that might interact with or be jointly determined
with fertility, such as mother s age—at-marriage or
duration of marriage and mother s time allocation or labor force participa
tion. 'l'o represent the nonlinear functional form of the cumulative
fertility schedule with respect to age, age is introduced as single
year duz::y variables ..- 'I'Ihe. fertility equation is al"sof‘ estimated~ within
_five year birth cohorts to minimize problems of age aggregation due to

interactions between ‘uge and other conditioning variables, and to avoid

the need to impose an arbitrary "natural" age normalization on cumulati
fertility (BOUller and Imsenzweig, 1978). ' Table Al in Appendix A reports‘_?‘*f

‘the descriptive statistics for the six five-year b*rth cohorts of Korean

wcnnen analyzed below.

"



Education of wife andvhusband represent ﬂwage cpportunities in. the

;education on- fertilit/. The net effect of husband s education is not'ﬁ

signed however, and is frequently found to be positive or U shape

least 1in traditional agricultural societies where children are a pro-,f

ductive asset (Schultz, 1973) Education is allowed to affect ,

fertility nonlinearly by introducing five categorical educational attnin-‘

'ment variables. no schooling, 1-6 years, 7-9 years, 10-12 years,'and ’

more than 12 years of scha:ling'“

The mother s rural/urb background is summariaed in four'categories

vith reference to her birthplace, and longest residence before and fter marriace.

Our assumption is that relative prices favor higher fertility in rural
: areas and discourage large ramilies in metropolitan urban areas

ticularly for older women who may have had many of their children in a

,prior residential are of Korea, these background effects ma b_ in rt-

41:i;The rapid recent rates of internal migration in horea’appear'to o

;be strongly”related to fertility patterns (Lee and Farber, 1980)

r Pinally, three variables are drawn from the 1970 Census lO percent sample
-public use data file to represent conditions in the household's Cosmnsiiany
» ;ricultural and nonagricultural labor force participation
fratetfor\child en age 14-19, and the average child mortality ratio for 5.
;wocen in five-year age groups of mothers, age ;:—29 to 45-49. The form-

*er two variables are intended to measure the ccmmunity s labor force

opportunities for child labor that would encouraoe higher fertiiity,

YA



16

ana tre. .Lat:erveriable pro*:ies the comunity s: mort ity regime that

, might influence mortality expectations or represent omitted environmental

_.conStraints that effect fer'ility apart from the direct replacement responses

to oun-child mortalitvv rperience., These three variablcs, because they

pertain to. the aggregate community of re51dence, cannot be affected aporeciably

'by an individual's behavior, and are therefore ewogenous to the family s
reproductive behavior even though the child labor force participation

patterns eauody botn aggregate supply and demand effects

The 1971 Korean Fertility—Abortion Survey was collected?by the Korean Inst*tute

for Family Planning. Retrospective histories and social, economic, demaqranhir

and family planning 1nformathn1were collected from 5 629 ever-married
voaen ard thcir families. The county. city, or metropolitan district of
cutrent residence is used to meroe with this household file additional in
formation from the 1970 Census 1a percent sample survey. The cumulative
fertility and own-child mortality data from the l971 survey appear to be :

: \

of. high quality according to aggregate estimates of the levels and trend=

of ‘ertil*ty and child mcrtaliry.g The 1970 Census retrospective child
| mortalitj daLa, however, may unde'report sligntly child death rates, parti-
cularly for younoer mothers (Coale, et al., 1980) The decrease in mor-

| tality has been subs.antial bowever. Expectation of life at bir*h iskk

°3=i=a='d as. 45 years 1n 1942 59 years in 1955-60 and 57 yeargwu B 1970- |

‘(Hong, 1978 Coale, et al., 1980) The total f rt. ;‘ ¥ rate (tt
=andghadffallenoto{ﬁf

..age specific berh rates) peaked at 6 0 in 1960,

; 4.2 bY 1971 (Coale et. al., 1980)

Because much i this decline in fertility vas accoaplished by the

43135 °~ ma‘ria"e. onr working samples of currently—narried momen;vith'at

/é
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least one birth ma) not reoresent this phenomen ?full;.; 7ertility equa-

j'tioas estimated for mothers less thankagef30 should. therefore,'b 3inter-

' preted with this'se ection'criteria in mind.?; ;

4, Empirical Findings

Seven specifications af ‘the fertilit'Tequationware estimated for each

of six age groups of Korean mothers.w‘Due to space;limitations”Table l .,i

presents ‘the regression results for on T the 30-3“age group as. a sample.%Q

However, the coefficient estimates for r, r2 anng along with R s for the :

’other five age groups are reported in Table 2.:«For four of the specifications,

(equations (1) (3), (5) and (7)), the dependentavariable is observed

cumulative fertility.‘ Child mortality, “‘specified in (1) by a quadratic_

function of the child mortality ratio, in€(3)’by a linear function of the

child mortality ratio, and in (5) by a linear function of the number of

children dead. Regression (7) is based on the same specifications as fff

(5) but uses r. as an instrument to obtain unbiased estimates of the response

of [+ to D* Regressions (2), (4) and (6) have the same evplanatory variables

but employ Wallace s (1979) adjustment of fertility, subtracting from obse*ved

“There is no obvious reason why women who begin bearing children at aa
earlv age should be.more or less likely than the average woman to replace
deceased children. The mean. age at first marriage for women had increased
by 1371 to about 23 years, and therefore the ccmposition of our samples
of women 20-24 and even 25-29 is bilased toward those that married and
began childbearing at a relatively early age. But by age 30-34, rela-
tively few Korean women remain sinzle { 1.3 percent in the 1979 Census) .
and 97 perceat of the ever married women had one or more births.. There
is no obvious way to correct for this bias or judge its importance in a
study of the reproductive replacement response to own-child mortality.
Nonetheless, the expectational effect of the decline in mortality, if one
exists, may be operacing through the delay of marriage, and caanot be = -
adequately assessed lere.

10

The ccmplete set of regression results for the other five age groups s
reported in TablesB-5 through B=2 in Appendixzhavailable on request from
the authors.
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..Tabla 1

Alte:nattva Specifications ot Fértility- - Child Hortality “-gteasiona

Homen Aged 30-34

Dependent Variablesi

‘Mate: DAL, DAZ2, DA3 and DA4 are d

to the regression coefficiénts and t to Lhulr t-statiscics.

ummy variables with suffixes denot g the deviation of the mother's’

the flvu-ycnr-agu-luterval . For exammple, VAL has a value 1 In nbc group 30-34 if che mothcr 8 age: 1w 31.: mall b rkfbr“ -

‘Doe L 2) ok e 3) ‘C ,».‘.  * I S5) ¢c. - . 6) ek Ty C
booLoe b bt e R b el ‘b et b e
Intcercept 3.060 (10,54)  -.308 (-1.14) 3.118 (10.16) -.308 (-1.14) - 3.219 (i1.24) -.364 (-1.27) 3,171 (10.8)
DAl 2271 ( 2.51) <225 (-2.24) 2377 ¢ 3.31) .226 ( 2.25)  ,336 ( 3.14) «336 ( 3.16) .349 - ( 3.21)
DA2 559 (5.40) - .432 ( 4.47) °  .606 ( 5.53) <432 ( 4.48) .548 ( 5.32) .545 (5.33) .579  ( 5.52)
DA3 " .665 ( 6.33) .558 ( 5.71) V769 ( 6.96) .559 ( 5.74) .682 ( 6.60) 684 ( 6.62) 732  4( 6.9})
DA4 4963 ( 9.22) «753  ( 7.75) 1.066 ( 9.69) 754 ( 7.79) .946 ( 9.18) .242 (9.15) 1.008 ( 9,54)
DWEDZ . =.082 ( -,90) -.129 (-1.52) -.082 ( ~.85) =.129 (~1.52) -.083 ( -.93) -.08t (-,91) =.022 ( -.8%)
DWED69"" =.376 (-3.28) =.406 (=32.79) -.429 (-3,53) -.407 (-3.80) -.387 (-3.41) ~.388 (-3.42) =~.422 (-3.63)
DWED912 ~.410 (-2.67) - =.398 (-2,78) -.579 (=3.58) -.399 (-2.80) -.513° (~3.40) -.512 (-3,39) =.534  (-3.45)
DWED12U . =.763 (-2.73) ° =.709 (-2.73) -.867 (-2.94) -.709 (-2.73) -.774 - (-2.81) ~-.776 (-2.82) " =.838  (-2.97)
DHEDZ <137 ( 1.02) w134 ( 1.07) 158 ( 1.11) 134 ( 1.07) .143 (1.08) 140 (1.06) 142 ( 1.u05)
DHED69 -.305 (-3.09) =.139 - (-1.52) = =.363 (-3.47) -.140 (-1.53) -.313 (~3.20) =317 (-3.24) =.347  ( 3.47)
DHEDYL2 -~ =.41l1l (~4.16)  =.229 (=2.49)  -.425 (=4.06) - =.229 (~2.49)  =.377 (~3.86) -.384 (=3.94). =419 ( 4.18)
DUED1 21 =485 (-3.40) = ~-.333 (-2.51) = -.469 (-3.12) - -.333 (~2.51) -.410 (~2.92) -.418 (-2,98) =.480 ( 3,33)
r : 5.597 (12.73) <569 ( 1.39) . 1.228 ( 5.28) - .527 ( 2.58) _ . - ‘ ‘ ‘
2 © =7.956 (=11.47) - =,077 ( -.12) CL e : o = -
D - . R : ", 4739 (14.02) 196 (3.71) <346 ( 5.52)
PBBSML . -~ -,102 ( -.78) =182 (=1.50) '~ '=.109° { =.7% = =.182 (-1.50) ° =.139  (-1.09) -.136 (-1.06) =.105 ( -,80)
PBISM2 -.113 ( -.88  -,087 (. =.72) .  -.115 ( -.85) =087 (=.72) © -.095 (=~.75) ~.091 (=-.72) =.100 " ( -.77)
PBBSM3 -.155 (-1.56) -.172 (-1.87) -.142 (-1.35) =.172 (-1.87) =.138  (-1.41) - -.134 (~1.37)- =.136 (-1.30)
MLCR 2.649 (1.79) 2595 ( .42) 3.484 (2.18)  .603_ (. .43)  1.718 ( 1.15) 1.739  (1.16) ~-3.144  ( 2,05)
PPACR . 1.061 ( 2.27) .903 .( 2.08) - .882 (1,790 . .901 ( 2.08)  .768 (. 1.67) . +739 (1.60)  -826  (1,75)
PPNAG =.290 _( -.42) =.388 ( -.61) =.586_( =.81)  -.391 (-.61) "-.647 (-.95) =:689 (-1, 02) - =627 ( -.90)
2 (9 R.ys N 223 ' .297 .223° .388 .24 . (27 02).

age from tne youngeat nge in

87"



Table 2 .

. Mcernative Specifications of Fertility — Child Mortality Regressions

Selected . T
Explanatory
Variables - -~ TR

___Dependent Variables

: *x ' : o L Kk
3) C : ' 4) C: , _ .5 C ’ 6) C e
e B . 7 £ b .t b g

" Women Aged 20-24

?*§5i (-1-405ﬂ-3;;658 ( .29)  -029 . (- .15)
1.089 : 7. (lap: , .

. . . ’.303 e 2 48)-Vj;.075-4' (- .61 -.039  ( .29).
.258 250 0 L ~;.27o oL a246 . (6.93)

" Women Aged 25-29

s . i5.168 « 1. 52)fjafz ). 1,063 - (5.30) 149 ( .81)
' -6. 867 (-10 11) - BT e . :
ER 412 (5.48)

('P) = ‘{ .343 ' "(2'0,;89) L

ca2s o L S 11

Wmnen Aged 35-.:9

(14:75) - 1,863

r,UHBIOTE . (4
(~11.87)

-8.076 3) 2,519 (831 1.270 (489)15’.1
S PN T 3 R L g

.278 ( 5. 79);ff.514 (9 01)£?

Rt B - .;oo i ,5;.2455ﬂ,3\</ !_ €2546)

WOmen Aged 40-44
( 7. 36) 1,350 ( 4'11)5

BaEei (10 63)
-12 00 - ,g -8.07)

5i W ol

B ST Vomen Aged 45-49 L Tt
T 11,996 - (11.30) 1421 (1, 56)”' 2.576  (4.98) .97 (2. 41)
~15.293  (-9.91) -721  ( -.55) . T

931 . (16.41) -Jdbb‘ ( 1, o7)f*f

: . C . 414 (5,57)
.272 .08 .133 - .083 : 402 101 T 5.42)




: if'gb*;
cumﬁlati?é“ﬁéftiiigﬁ;;he,exﬁe?ted vaiuéfof fertility for each woman
éénéitidﬂé; 6ﬁkth¢ héa§9téfoﬁ-her oWﬁ7child;m6:;aliCy that enters the
specific fofm of ;hé~féffil;ty'eqq5ti§éfjf

When . actual fertility is regressed on the quadratic and linear

‘fdfékaf‘ﬁhef¢hild,§9rgéii£y‘rétiq;(cgﬁéé?é'iégfééﬁiqn§ i1j:énd?kéli;4xwi
' égé;gfans»diéplay :hé nbpiinear'feiégiégshiﬁ ?bted by Hii;iaé§;<i9?§ ;i

The §é£tiai a$§9¢ia§109:b§£w§en fertility and own;;hilq'nbfcaiigfggagié;

1n;r;é§es.initi$11y éﬁﬁ’§ﬁén deéfeéses;“:eachingvité‘ﬁaximuﬁ:éffé; : Hé;‘
‘the child mortalicy ratio s approsimately one-third.

-But ;f‘the"éogditional'depen&enéé_Béﬁweénfféééi;i@j{ana;ﬁhéﬂéhildi

mor:aliﬁy ratio is removed, under ou: working«§S$ﬁnp;i§h§; ﬁhé'rééé;nfif

ing association does mot aﬁpear nonlineérgfgiﬁiﬁhé case of thg sampiétvf

'aged,40-44, the squared child mortalicy\?étid feceiveé a higher,ﬁrsﬁifigg

N

tic than the linear term of this var;abié;iﬁﬁﬁ;tﬁefsiméle‘iiheéiféyééifi;

Al

"cation is still preferable on statistical grounds. These Korean data -

suggest that the nonlinear response function found by Williaus (1976)
isfa150~pté5énc in Kofean;ﬁéta;uﬁﬁtf'#y‘£§7§Eﬁo§§£é M?bf3§ ?fﬁé’ﬁpﬁtibﬁgf
ébnd;tional.dependencé'6f;f§f§ii}é§{§ﬁ5£ﬁg:ﬁbniiﬁéé#ﬁféfﬁ{éfichegch;ldg;r

mortality ratio, as p:aﬁbééd‘b§ ﬁ51iaéé:(19?9)Q

”11 “'The t values for the regression coefficients of r and'r2 in regress:
(2) of Table 2 ° - are the basis for concluding that,the quadratic speci
tion is not supported by -these data. However, since r‘ is uniquely

“deternined by r, the investigation of separate t values for the two re-.
gression cogfficients is not satisfactory.. Another approach is to cal-
culate-the statistical significance of the response, or dC*/dr = g8+ 2)r
where 6 is the regression coefficient on r. and A is the coefficient on .
r" in regression(2)of Table -2 ... The variance of this response.estima

:is then Var (8) + 4r Cov(8.,)) + 4r*Var (A). -Evaluating tkis respoase
(and its staadard error),. one obtains .56 (.33), 1.75 (.37), .48 (.43)
and 1.28 (.49) for the age groups 30-34, 35-39, 40-44, 45-49, respectively

..Caly for ages 35-39 and 45-49 are the estimated responses significantly
different £rca zero at the 5 percent level; in the linear specification’

they are all statisically significant after.age . 29.


http:after.age.Z9

‘The Wallace adjustment also reduces the association between (ad-"

»w

__nd the number of children dead in equation (b) by

»j usted) fertilit

70 to 94 percent fo_,women over’the age 24 “'The regression coefficient

fon the child mortality ratio in theiadjf

also markedly reduced even though it should not ‘be’ biased in the ori-i

ginal speci‘ication (3) Although t - adj ;”W_Q‘ertility regressionj
coefficients on the child mortality variable are biased downward, if Z

the true replacement response is positive, they suggest a lower bound on the
true value. The instrumental variable estimates of regression (7) are .
substantially larger tuan Wallace s estimates (6) but only about half

the size of the direct estimates (:) that include the obvious spurious

component

l‘able 3converts the seven estim&t"’d*sp

E:tions of the fertility

equation in Table 2 into comparable response'verivatives of number,o ‘

children born with respect‘to numbe rof children dead evaluatedwat the

sa:nple means i.e ;1.'dC/dD "‘The di _'ct est.mates of the quadratic Lfunc

tion in the child mortality rat io (1) imply implausibly large response

values in excess of»75 per nt of ull compensation for all age groupf"

increasing with age.



http:specificati.on

, Table 3
Cohparisohs of Estimates of Response Derivatiwve

". from Different Regressions, namely, dC/dD

Aze Group of iethers

Derived. fron

Ragressions, Table 2. 20-24  25-29 30-34 35:39 ;4044%_}u45-49

1) €= £(x, £ 1.788 1.690, 1.056 1.081 .815  .756

D kg, 2 -603 061 .46 L322 .18 267
3) €= £(n) 038 432 a1 e s -365-}?%;

&) C* = £(r) ~:019 °.062 J.ijgg,;f.2521 222

5) = £(0) 10303 .. 735 - .73§L‘f7.876‘ 816, .931§f

6) C** = £(D) -.075 - ;ZQG"I .19§fw77,278 '.10323 .oaof,

Note: Reore551cns (1) and_(2): C = o + 8: +‘Ar2 the derivative response,

dC/dD = (B + ZAr)/(C + (8 + 2ar)r). At
Regressions_(3) and (4): C=a+ Br, the deriva:ive response,‘

dc/dp = g/(C + Br). =
Regressions (5),(5) and (7) C =a+ BD’f:he derivative response,

dc/dD = A.

s TabIe h
"Reduced Form Regressions of the Duration of Marriage Equation
by Age Group of Mothers '

‘Age Group'of Mothers

" Selected [ —
fxplanatory Variables 20-24% 25-29 30-34 35-39 40-44

(1.78) (2061)‘ ‘(3 70) (2 98) ( 55)3fj

r ~194 851 .  .755
(.39)  (L71) © (1.58)

;3061 “.sesaE,ﬁqﬂ.‘ﬂ

.3291“ﬂ"

Mepan Depehdent T
Variable 3.18 . '6.19 11,57

xean.Age at Lt e Lesli
Yarriage 19.3 21,3 . " 20.9

, Sample Size :397! :: sioplj*effIIQZ;;.- ::;“:;

.=, 0684

2) . (1s)
d:f;_.4938

Yote: All independent variables as listed in Tnbleel are 1nc1uded in the'
regression above.

DI-



specification cnoice between regression (3) and (7) oes ﬁac*affééei

‘greatly the estimated response derivative, whereas e Wallace adjustment

appears to underestimate the response derivative :in '(6) ‘and (Z)Uwher,‘v_ﬁp

g et
is appropriate, and in (4) where it is~not.,j;

-..—--" .—- .-.

*HQ In evaluating how expectations of. parents regarding child mortality

influence their reproductive behavior, the strategy adopted here is‘to i
add to- the list of conditioning variables the current residential cOmmunity s
child mortality ratio (dICn), calculated from E 1970 Census sample.‘f

But the deficiencies of this approach are obvious' development has pro—

ceeded at different rates in different regions of horea, stimulating
high rates of internal migration._ Thus,alfi. Jrent
residential area is not that which they confronted when they were first:

narried, vhen their mortality erpectations may have ha the strongest

independent effect OtfthEII reproducti:e behavxor oeforaﬁt_ei a,,f

children experienced the risks of mortality. However, in the unbiased 5q

1 Period specific replacement response rates have also been estimated by
sequential analyses of these data. ‘An epidemiological study by Park, et al.
"(1979) appraised the effect of infant deaths on subsequent: fertility,
measured both as the length of closed birth intervals (CBI) after a birth .
- of a given order, and as the probability of a mother progressing to the next
birth erder (PPB). Their direct analysis of PPB data suggests that the
_survival status of the prévious and penultimate birth is inversely associated
with the probability that a mother continues on to her next birth (Park et al.
1979, Tables 6, 7, and 8). A procedure for combining their CBI and PPB resoonq
estimates implies an overall replacement response, or dT/dD in our notation, of
.24 before 1955, rising .31 in 1955-64, to .53 in 1965-71.: Comparisons between
these period response rates calculated from birth intervals and the coliort
‘response rates estimated here -are unfortunately not possible, but maonituues
are not dissimilar. ¢

23
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regressions on actual cumulative fertility, regression (3) Table 2 the

anticipated positive expectational response is evident only for women agef

30 to 39. .

’Another approach for evaluating how mortality expectationsvmight
influence fertility is to consider decisions that have a bearing on ‘
fertility, but vnich occur before personal experience is gained of own-ff:
child mortality and thus before replacement can occur. A study in
Taiwan found that the age at marriage across renions is closely asso-
~ ciated with the level of child mortality in that region and this pattern-*ﬁa¢
was interpreted as consistent with the erpectation hypothesrs (Schultz 1930)

:vTo explore this possibility in Korea Table 4 reports rerressions of duration

of narriage on the same list of reduced-form explanatory variables included

“13

in the fertility equation in Table l .; Age at marriage is aPProximately the

-mirror image of the duration of marriage within an age group as estimated

here. All of the regression coefficients on the community child mortality

ratio qre oositive, and all but one 8 significantly different from zero at

the five oercent level. A change; nathe hildvmortality ratio as‘observed '

betseen wozen age 45-49 and 30-34 or. from .201 to_ 078:u(Tab1e‘A1) would

13Due to space ‘limitation Table 4 reports coefficient estimates’ only for
the comunity and individual's child mortality rate‘variables. - The co<. '’
efficlent estimates for. other explanatory variables’are reported in: Table B-10

of Appendix B.



according to these regress;ons, be associated with a decrease Of approxi

This effect represents about :

mately one year in marriage duration.

.a third of the dramatic change in age at marriage that actually occurred

in Korea across these age cohorts. The individual s child mortality ratio v

may be interpreted in this context as ‘a proxy for.imoerfect intormation thati

' pﬂrsons retain about their fanilj-specific health status“the‘regression o—‘

efficient on this individual variable (whidlis known vith:certainty only in
-the future) is significantly different from zero in only two out of the seven
age groups of mothers, but in those instances it is positive (Table 4) These
marriage duration regressions suggest that community level child mortality
does influeuce the timing of marriage, probably through its effect on: mortality

expectations.

The other coefricients in the fertilityuequa;’on are affected by tne

altetnative specifications of child mortality

even though modestly in many

cascs. The direct inclusion of th' quadratir i,‘the child mortality

rate or the number of child deaths in previous research estimating

ferti’itv deterwination equatio_ “fr

duced , biased estimates of the effect of other exogenous conditioniug

factors cousidered in these studies.és

5. Conclusions

Household survey data;on individuals ‘are being;used'increasingly

to estimate the preconditioning effects ofgpersonal and.environnental

14.

' civen growing evidnnce of the association between ovn child nortalitv
and nother’'s education, it was anticipated that' the Wallace adjustnent of
fertility would reduce tne parctial association between this measure of -
fertilicy and tite mother's education, by rcnovino one way through unich

- education is correlated with the parts of the expected value of fertility
- conditional on child mortality beyond its linear expansion., . DR

25



26

'variables. Among discrete demograpnicfphenonena, however, empirical regu-

. larities nay rep.esent spurious correlation in’addition to causal asso-f

| and child death_ratios.lif

Our working hypothesis has oeen‘\hat child mortality is a random

variable whose. expected value does not.y ry across vomen of the sam"'glﬁj
vwith different numbers of children.» The Korean data 3“31YZed here ére ;i
internally COnsistent with this hypothesis for wonen age 40 to 49 but
for younger women a weak positive relationship is noted between T and C

across parity, which may suggest the need to reconsider this assumption

g 1

in subsequent work. If fertility is specified as a linear function of'

'the chiln mortality ratio, the fertility equation an

estimated direct-

1y without bias as shown in regression (3) of Table,zl‘.If the correct

specification of the fer'ility equation is as a linear function of the

nunber of deceased children, then an unb ased two-stage estination;p_o-
:cedure suggestea by Olsen (1980) may be adopted where zhe instrunental .

_vatiable is the child mortality ratio itself t.{ Estinetes of this -

‘specification of the fertility equation are reported'in“'egression (7.

*In either specification the response derivative,of~fert‘lity:with

15 “An analogous statistical-demographic problem arises in the inter—lﬂ

. pretation of a ratio measuring the prcportion -of chi‘drzn of one seax, .
whea it i3 treated as a conditioning wariable in a ferzility equations

In this latter case of the sex ratio, a nonlinear respcase has also been ‘

noted (Ben-~Porath and Welch, 1972), and we would sumisa that it also ,
‘embedies a spurious correlation as in the case dealt with here. DeTray
"(1980) has also stressed the deficiency of this empirical specification
".for measuring the strength of "son preference" from wiczo-demographic

rez ressions. . . . A
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respect to child deatbs is of about the same ma nitude. rangin° from I3

,to .5, for the various five year age groups of vomcn from age 20 to 49,Ji'

‘7?;(1979) procedure‘_that adjust _fertility fo the‘-.

' Alternatively. Wallace

'spurious correlation between D and'C'andlbetween a nonlinear function of"
' t and C implies'estimates of the replacement response derivative‘that v
.—are ‘only half tbc size of thoae obt ained by the tvo unbiased we thods 16 ‘
, In addition to demonstrating the quantitative importance of the spuriousi;
'correlation problem for estimating from household data the fertility re—ii

placement response to own child mortality, we have also fbund that esti-:@

'mates of the fer*ility effects of other conditioning variables
'changed substantially by common but inappropriate specifications of ff

the fertility equ.tion.

Either of the unbiased specifications of the fertility equation

implies an estimate of the replacement res ynse 'etweevk

.one-half.i According to these estimates;this;fraction'of the population_

growth increasing effect of the decline in child mortality is offset y‘

the scaled down roproductive achievements of Korean parents.v Although

this is only one. or many factors behind the recent larve reduction in

berean fertility; it is far from negligible, and it might raise the prioritj-

'btherwise assigned to cbild health programs in a rapidly growing popul_tion.

) indicate why thils ter-
te for the spurious correla

flsﬂausrop and Wallace (1979) and Olsen (1930
tilicy adjustment procedure sheould overcompensa
tion problen. Our empirical evidence ce confiras that this procedure

‘underestizate substantially the replacement response devivative. -
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. Dacu Appendisc Table A=l -

\’Alnltlv.ut‘al.‘cfbeﬂuittons. Sazple Neans, and Standard Duviacionss

- Currently Married Korean Mothers, 1971{" .

Deffnition of Variable (and Synbol)

- Age 6£.£o§hér;'.

7026 25-29 3034 . 45-39
Dependent Variables ; T
Children Cver Born 1,51 3.78 0 4,93

B (%)

Children Ever Bora minus exoacted bif;hs,
given deaths C¥n = o = L(C[0)* ,
.

Childrea Ever Born Ginus expected bitthz
given death ratfo C* = ¢ - E(Cle,r2)

Morcality Varlables

Nusber of Children Dead
()]

Ratio of Children Dead to Borm ;:v-;n(c)
" Commuaity Child Deatl: Ratio, all ages> .
Q(ixcr) . ) ‘

Sxozenous Variablas
Mother's Schooling:*
none (DHEDZ)
1-6 years (suppreased)
7-9 years (DWED39)
10-12 years (iWztdYl2)
13+ years (LWED12U)

Father's Schooling:*

noane (DHEDZ)

1-6 years (suppressed)
| 7=9 years, (UHEDS9)
10-12 years (Lutu9l2)
13+ years (DHED12U)

3

Mother's Bacxground:*

Urban (P233S!1)
Town/Urban (PBS:H2)
Village/Town (PE4Si13)
Village (suppressed)

Co=mmaity Propor:tons:z EPRITT
Childrea age 14-19 in agricultural labor
fozce (PPAGR) . e

Children age 14-19 in nonagriculcural
labor force (PPNAG)

Nuzber of Women in Sample

w002

. 2101

ob7L

NIV

557
«199. ¢
Le131
«020

<035
«345

w229

«290

7L
+108"
i249°

.163
STy -

2,78
(.109)
397

o3 L (eew)

063

Y R b _
¢ (193

1.26)

062 =s046

(1a15) o (1.32) 1 (1.62) ¢
.3 .sal LesL. . 1.2
CGe) CGasn 200 (h.50)
018 L096 ek .2
RTINS IR KT S RO T
T T RN TT S 1Y ST SR T I
LGy o2 . Goan L (028)  (.021)
Toa L L229 373 . 476 U638
528 .57 488 406 o a279
196 3% 0L - .064 . .039
W12 .02 076 .45 039
033 019 .007 .00 . .006
051 .08l
281 .319
236 .91
285 .258
48 151
186 0,182 .o
12 .02
BT R YT
463 . 517
AL 0 L1840 175 L0785 181
CIsn IS IS G (i)
1.6 1,98 1.62  1.63 1,60
(.107)  *(.206)  (.203)  (.101) . (.101)
1001 32 0% 779 538 -

[) ; -
Standard deviations a;u rcparted {n parentheses beneath =cans, except for binary variables, such as
cactegorlcal aducacicn and bactyround variibles, for which the atandard deviazion is Yu{l - o), vhere n
is clie relative fruquency or zean of the binary varlable.

text. Sae also Wallace (1979),

ese transformations of the cuzulative fertility variable for a woman are deofined and discussed in the

2 ) . .
Coxmunity variables are derived froam the publicense~file of the ten percent sample survey of the Korean

Populatloa Cenaus of 1370.

Of the 184 coraunlefies, the 1971 survey was clustared in 42:

Seoul, 4 vards in dular, 7 cleles (uhi) aud 24 counties {(gun),

25-29 to 43-49 are averaged to ohtaln tiie cumanaley ciidld death razis vver all ages.

7 vazds {(gu) in
The child death racio for vomen in age groups
The ¢hild labor force

participation proporciun is tue average of tha rates calculated Ln each <umxunity for girls and boys.

’Threc rezions are dl::ingul:hed for each wonans

rural backgrouad catejorics.

8 ) birthplace, lonzest resldeace bofore and afeur narriage.
According to the rural and village/town,city locations, the wazan i3 allecated to one of the four urbane~

For furcher details sce Lee, et-al. (1975). .
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Scaciscical ﬁppendlx B
L Table E-~1

. . Hean Child Death Racio, 2':
}and”Ftéﬁheﬁcy’Di Crioution of Births, g(c), by A,e Groups of Korean Mothers

RO

31

 >:265241ﬁ w 

Age Group of Hochers o

25-29

30-34

0417

.0657

g(iif e

g(2)
g(3)
'8(45

g(5)

g(6)
g(7)
£(8)
8(9)k

g(10).

g(11)

g(12)
B (13)
g (1)

5805
3224

- 0755

.0127

.2058

.3716

L2768
.1129"
0290 

.0020
0010

‘er.‘

{30610k

L0452
1245

}0281
;0719 
.12455
;iiés
2001
1849,
;i2567
.0424;
.0347i
.ooaaf
0013

otal -

1.000

11000

3



" Table B~2

 of E{D|C) for Korean Mothers Age 20-24, .

~ """ For Whom' Child Death Probability is .0417

| Musber of Children Ever Bora, €.

Number of o
Child Deathg, 1

0 9583

1 1 o7

2




fober of | L
>hild Deaths,p .  20-24 .

“Tahle B=3
33

: : Expected Number of (.h:.ldx.e‘x Born, (CID),
Conditional on the Number of Child. Duatﬂs, by Mother s Age Group

- _ Apé Group of 'Mot:"he,rs: R

1

ot RN

~

o
21,799
2585




Expected Number of Children Born, E(C[r),

~ lable s~

3%

.6nditional on the Child Morcality Ratio, by Mother's Age froup

... Age Group of Mothar

T

20-24 -

2529

-
110
)
‘s
1/7
'1)6f
"1)s:
14
‘311
2/7
3/10
1/3
3/8°
" 2/s

Y400

30'0 ‘

010227

L1.6915 | 0 .2.3282

5.00
4.0

[ . 3.0082

. 1162

7.

2.8015

102769

o 1.20067

34



Table n;s

Al.ternn:ive Specificationa of Fertility == Child Mortality liégré;aionl
: o " Women Agzed 20-24 T e

. Dependcnt vVarliables - - " R SRR
Explanatory '~ 1) °C.. . 3) ¢ Ak - o 8)e T L g)vekr SR ) I
Variables | b o ’ fft_ o b t B ’b ot 1_ L .b;f - r. ' FUEE S e b

.25)  =.193 (- .70) '91.156_ ¢
12) .30 (- .90) 038 ¢
.60)  .304 - ( 2.31) . .201 (
(
(
(

Intercept - 1. 20 ¢ 235) 65,192 (=.70) 1.244 (4

1

3.15) 439 ( 3.52) . .412
3

3

(
. DAL - .066 Ce44) 0116 - (- ,80) .018 g
{

(4 .98) | 353 (-L2D) L.okp (4 24):
-« ; (
'pA2 . L4268 . (11.97) -,291 ( 2.21) .223
(3
(4

425) o081 (o.21) 7 019"
46) - .192° (1.39) 224 .( 1.61)

3
- - 1 . B
.~ DA3 T W81 «20) <440 - ( 3.53) - ,416 3.15) .41l (0 3.14) T 416 .X.3.16)
3
3

DAY - - w515 (4.14) 0552 (4.58)  .499  (3.91)  .557. ( 4.62)  .496 -92)° 496 7 (3.91)  sp0-7( 3.93)
DWEDZ 513 (4.31) . .553 ( 4.80)  .478 ( 3.92)  .564 ( 4.90) - .462 «99) © - 467 . (.3.83) . 478 ¢ 3.97)
DWED69 T-208 (=2.85)  -.272  (-2.98) -.283 (-2.93) ~.267 (-2.93) . ~.271 (-2.83)  =.275 (=2.87) -.283 (-.294)

DWED912 =349 - (-2.63) -.357 (-2.78) -.361 . (-2.65) =-.353 (=~2.75) =.355 . (=2.63) - =358 (-2.65)

=.36L. - (-2.65)
DWEDL2U =-263 (- .99) -.281 - (~1.08) -.284 (-1.02) -.277  (-1.06) ~.269 (-1.02) o =e263 . (-1.02) - 254 (-1.03)
DHEDZ - T .209 - (1.11)  -.013 (- .07) .384 (1 2.04) -.066 (- .37) 324 (1.72) . .351- (1.86) ,379 ( 2.u0)
DHEDE9 =.129 . (~1.45) =.141. (-1.63) = -.142 (-1.55) " =.137 (-1.59) <.131 (-1.45) - =.131 . (~1.44) <141 (-1.55)
DHEDIL2 009 ( .10) \DO3  ( .08) . none nmone  .000 ( .11)  .020 ( .20) - .019 <19 000 ¢ .00)
DHEDI2U . =.134 (- .83) =.131 (- .84) _-.138 ' (~ .84) .-.130 = (- .84) . -.121 = eTR) =a1230 (=075 137 ( -.84)
r 03,152 (4.40)  -.971- (-1.40)  .058 ( .29) .-.029 ~ (= .15) : ST AR
rd T a3, ~4,48). 1,089 " ( 1.41) - L . . ,
) e 3.574 ! 1" < ) o ¢ . ) L R o o +303  ( 2.48) —‘.‘075..}‘_ .(- -61) ‘039(.29)
PEBSHL, - =.129  (-1.05) " =136 (=1.14) . =.170 . (-1.35) .123 2 (=1.04) =167 (-1.34) . =,164 (-1,31)

P4BSMZ™ - =.132 . (-1.07) -.139 (-l. 17).  =.183  (-1.46) = =.124 - (<1,04)  ~-.185 (~1.48) = =,181 (-1.45) ,131’§(-1‘45);

ERESM3 =.124. - (-1.25) . - =,107 .- (~1.12) '_-;146;:;(-1 44)  =.100 - (-1.05) - '=.154 . (-1.54) . -.148j]i(-1‘47);j'.144iﬂ(g1,43)_
MICR =.209 ¢ (= .15) =421 (= .31) 429 - (.30) =615 . (=..45) 506 .36) .62 . ( .44)- <4207 .29)
PFAGR . - .08l 7 (:,18) @ =.213" " (< .27) . =,095 = (-".21) =, 060 (- .14): © .029 ( .07) " .042 (-’ .10)- s

~-.089 . (.-.20)"

PPNAG : @34;A_;J(.;;51);,_1.159{"(;].25)- e300 0 .ST) L w2 C 222). 0.595T (.88) 6257 ( .92) 12390 (LSTY

S I I

: 250 o an 26 (69

" Note: . DAl, DA2, DA3 and DA% are dumy vatiablca it :{{aufflxea denoting the dcviat:lon of the mother s age

. from the younpest age in the ftve~vear-nge—interva1. l’or examplc. DAl haa a value 1 :ln age group 26 24
~ 4f the mother's ape is 21. v .

ce



:Altemauva Specifica:iona o! l’ertilil:y e '.:!d.ld Hortality kegreaaionn

: mx.z 8-6

Homen Aped 25-29 el SR
N ol ’ Depcndcnt Variables . S R
0 L e 3¢ 8) c+ 5) €
L 2 b t - b t b t b
Intercept 2,057 ( 8.30) =.232  (-.97) 2.034 ( 7.81) =-.230 ( -.96) 2. 085
-DAL. 126 ( 1.36) - 114 T 1.28) . (1140 ( 1.17) .15 ( 1.29) C .114
" DA2 .258 ( 2.84) - .273 ( 3.13) - .269. ( 2.83) .272 - ( 3.12) - .253
DA3 578 _ ( 6.25) «510  (5.74)  .575 . ( 5.92) .510 ( 5.74) - .556
‘DAL «863 ( 9.54) - .731 ( 8.41) 913 - ( 9.62) .727 ( 8.38) ,826
DWEDZ 034 . ( .37) .00L ( .01)  .025 “( .26) .002 ( .02) .033
DWED69. =217 ( =2.48) =224 (~2.67) =.249 ( =2.71) =,221 . (=2.64) =,229 - _ _ _
DWED912 =e195- (-1.51) - ~.216  (-1.74) =237 ( -l.74)" -.213  (-1.71) -.240  (-1.86) -.236 (-1.81)' =.221 ~ (-1.68)
DWED12U =.460  ( =2.35) . ~=.465 (-2.47) -.533 ( =2.60) -=.458 (-2.44) =,501 (=2.55) . =.502 (~2.56) =.5l6 (=2.60) .
DHEDZ J318  ( 2.28) «169 - ( 1.26) <319 . ( 2.18) .169 ( 1.26) - .245 (1.75) = .228 ( 1.62) .283  ( 2.03)
DHEDG9 =.266  ( -3.35) -.284 (=3.72) -.280. ( -3.36)  -.282 '(=3.70) =~.285 (-3.57) =.286 (~3.58)  -.252 (=3.49)
DHEDY12. =.337  (-3.80) -.353 - (-4.15) -.356 ( -3.83) -.352 ' (-4.13) -.343 - (-3.85) ~.346 (~3.88): =.356 (=3.95)
DUEDL2Y =376 (-2.86) -.364 (-2.88) ~.347 (~2.51) =.366 ' (-2.90) -~.343 (-2.59) =.344 .. (-2.60) . ~.354 (-2.64)
r 5.168 "~ ( 11.52) =.209 ( ~.48) 1.063 ( 5.30) .149 ( .81) : : : o .
r2 ~6.867 (-10.11)  .598 ( .92) ’ ' . : o
D . P S o «735  (11,07)  .206 = ( 3.11) 412  ( 5.48)
PBBSML =117  ( =1.10) <~.,095 - ( -.93) =-.091 (- .81) =.098 (=.96) =.070 (- .65) =.075 (- .70) =102 " ( ~,95)
PRBSM2 =075 (=~ .74) -.080 (=-.82) ~.086 (=~ .80) =.079 (=.81) =,061 (- .60) =.065 (- .64) =.088 ( -.85)
PBASHI . =056 (- .68) '=.041 ( -.52) -.039° (- .45) =.043 . (=.54) =.033 (- .40) =.036 (= ,43) =.047 (--.50)
MICR 705 (. .56) <773 ( .64)  1.497 ( 1.24) L7046 ( S59) 904 ( .72) .895 - ( .71) 1.322 ( 1.04)
PPAGR .661 ( 1.70) 512 ( 1.37)  .627 - ( 1.54) .515 -('1.38)  .548 ( 1.41) «533 (1.37) .596 (- 1.51)
PPHAG - =-054 (= .09) =.017  (=.03) =151 (=.24) =009 '(-.02) ~.246 (= .41) . =.245 . (= .41) =125 ( -.21)
R? ¢E) 343 .212- 4275 211 .337 .248 - (20.89)
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“Alternstive Spec.’icatio

" Table 3'7 _

ns of Fer:i.lity'
Women Aged 35-39

- bhud Koruuty Regresaions -

: L2 e ¥ o b) ex 5) ¢ 6)gas c
R S Tt b Tt b L. b. t b. e T

Intercept 3.195" ('9,16) -1.023 (+3.21) 3,310 . ¢ 8.90)  -1.0L1  (-3.17) - 3.447 ° (10.35) ~1.154  (-3.46) 3,472 " (10.1.)
DAl  : 4203 ( 1.56) 2247 ( 2.07) <290  ( 2.09) 22560 (2.15)  .226- (1.82)  .225 ( 1.81) . .2g5 ( 2.07)
DAZ 0362 ( 2.88) . .258 ( 2,24) .S11  ( 3.82) 274 (12.39) T L4346 - (3.62)- < - .435 ( 3.63) . 465 - ( 3.77)
DA3 416 (. 3.01) . 273 ( 2.16)  .615 ( 4.21) «294  ( 2.35) <464 (13.53) . .468 . (3.56) . .549 ( 4.06)
DAL ' «691 (- 5.34) o461 - ( 3.73) 844 ( 6.15).. .457 (3.89)  .689 . (5.57) .692 ' ( 5.60) 779 (-6.12)
DWEDZ *.° . ,207 ( 1.96) 056 ( .56)  .267 ( 2.37) 060 © ( ,62) -,149 ( 1.47) <147 ( 1.45) w22l ( 2.12)
DWED69 . =.508 (- 3.24) =472 (= 3.30) -.552 (=3.30) «.477  (~3.33) ~.487 (-3.25) - -.488  (-3.26) -.514 (-3.33)
DHED912 " =502 (- 2.30) -.661 (- 3.32) -.511 (-2.20) -.662 (-3.33) ~.498 (-2.39)  <.499  (~2.39) <,525 (-2.45)
LWED12Y =090 (- .16) --,382 (- .76) - -.106 (- .18) =384 (- .76)  -.091 (= .17) -.093 (- .18) .154 ¢ -.30)
DHEDZ * «201 ( 1.43) 076 (. .59) -.295 ( 1.96) 086 ( .67)  .251 (1.86) .25 ( 1.89) «261 ( 1.8Y)
DHEDGEY =054 (- .44) =:084 "(-..75) 7 .006 ( .04). ~.077 (- .69) ' ..047 (. .41) - - ..047 ( A1) <012 (-,09)
DIEDIL2 -.164 (-,1.29) =031 (= .27) =.125 (= .,93) . =,027 (-.23) ~-.106 L (- .88) =106 (- .86) _.137 (-1.10)
DUED12U =-202 (= 1.06) - -.039 (- ,23) =~.172 (= .84) - -.036 (~.21) " -,063 * (~ ,34) =.064 (- .35) 165 ( -.88)
rz . 8.076 (-14.75) - 1,863 ( 3,73) 2.519 ( 8.31) . 1.270 ( 4.89) - ,

- Ll 5 - . . ) -1, - . . ° . * . . - . B
5 11.151 ( ;1 ,87) =1.190 (- 1.39) : - - ,876 _(18.273 ..zgg g g';zg 516 ¢ 9.01)
PBRSML =392 (- 2.32) =»275  (='1.79) =-.508 (-2.83)  -.287 (-1.87) ~.381 (-2.36) . ~.380 (-2. 428 (-2,59)
rBpSM2 ¢ ~.388 (= 2.33) ~.328 E- 2.16) =430 (~2.62) . ~. 332 (-2.19) -.313 - (-1.497) -.314 (~1.97) : =385 . (~2.35)
PBESMI =226 (= 1.79) =164 ‘(= 1.42) =.277 (~2,06) =0170 : (=1.47) '=,195 ' (=1,61) C=el95  (=1.61) =243 (~1.95)
MICR - ° 3.141 - ( 1.81) : -1.279 ( ,81) 3,058 .(1.65) 1.270 . ( -80) 1,688 '~ (1.01) ~ 1.669 ( 1,00} 2.477 ( 1.4%)
PPAGR 2.729 ( 4.72) . 2,41 . 5.06) 2.607 ( 4.23)  2.128 - ( 4.03) 2,397 - ( 4.34)  2.390 { 4.32 2,442 ( 4,30)
SPNAG 2.001 ( 2.26) 1.649  ( 2.04)- 1.778 (1.88)  1.625 { 2.01) _1.055 “.( 1.24) . 1064 (1.23) " 1.401. ( 1.61)
I 4365 167 277 W66 - 4187

‘ -;(g6546)'n '

5
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 Table B-g =

Alternltive SPecificauona of !’ertuity - Child Ho:tanty Regrenu.ons

Women Aped 100-106 -
Dependent Variables -

bWEDL2Y - -,975 (-1.38) - -.952 1.53) -1.054 (-1.43) -.936
UIEDZ - - .105 ( .62) CJ245 1.64) 141 ( .80) .238
1
1

(
(
(
(
(
(
( (
( 2 ¢
( =1.50) ~.917 - (-1.40) -.897 _5-1.37) «1.032 (-1.53)
( 1

DHEDG69 - ~,371  (-1.94) -.193° ( 1
(
(
(
(
(
(
(
(
(
(

«59)  .067 ( .43) .067 43) 118 (. L7209
=1.06) -,302 -1.70) =e294 5 (=1.65) a.401 .- (-2.15)
-.90) -.204 (-1.01) =+195 (=-.97) -.385 . (-1.45).

14)  =,436 (-2.18) -.180

DHEDI12 - =.308 (-1.41) =197 -02)  -.429  (-1.89) =172

DREDI2Y -.116 (=.43) . =040 - ( =-,14) -,258 (-.78) -.016

osb e s ety el b’ t. . b oo
- Intercept ~ 4.670 T (8.63) . -,367 ~=~.77) .- 5.089 ( 9.08) =.451 (- -.95) 5.149. (10,34) " ~.066 ( -.13) 5.173° - (10.1 )
DAL - - 097 ( .S52) =001 (-0 ) ..028 ( .14) 013 - ( .08) -,012 ° (-,07) =-.001 (-.01) . J010° . ( Lus)
. DA2 T .223 (1.15) - #2257 (-1.32) - 228 (1.13) <224 ( 1.,31) --.232 (1.30) - ,235 (1.31) 229 . (-1.‘34)"
- DA3 - S <488  (2.47) _ .281 1.62) ~ .401 (1.95) <298 ( 1.72) «390 ~(2.14)  ,396 -(2.17) 7 414 ©(:2.20)
DA4 L T e342 (1.78) .202 1.20) 337 (1.69) <203 ( 1.20) . .348 . (1.96) " 344 - (1.94) 353 (1.92)
DVEDZ 424 (2.66) 177 .1.26) <393 (2.36) <184  ( 1.30) .321 (2.17) . 321 - (2.7) 359 ¢ 2.42)
DUEDAS 047 ( .17)- -.068 -.27) JI07 0 ( .36) =.080 ( ~-.32) .14 ( .44) .115 44) 070 ( L20)
DUEDYL2 . -.993  (-2.71) -.795 =2,47) . =-.965 (-2.53) -.800 (-2.48) -.898 (=2.65) =391 -2.63) < y39.  (-2.08)
- (
(
(
(
(.
(

, =06) =.062  (=.21)  =.047 " (-.16) -.244 . ( -.d0)
r . 8891 (10.63) - 136~ ( .18) 20849 (7.36) 1.350 ( 4.11) ‘ . . T
r? -12.00  (-8.07)  2.411 1.84) B SR . SRR T
D . S S S : 816~ (16.45)  ,103° (2.09) - 460 (H.01) -
ones . TUO43 (=17) 0 019 (0 .09) <168 (=.64) L0464 ( .20) =096 . (e4l) - — 003 (=.460) =2208  ( -.45)
PHBSH2 -466  (-1.82) " -.133 T39) =449 | (C1.69) - =136 ( -.60) =.362  (-1.54)  -.367 ' (-1.56) - 3o RNy
PBBSH3 =419 (-2.16)° =137 ( -.80) =435 (-2.15) - = 134 ( -.78) -.420 o €2.35) -2l (2.35) i35 (c2lowy
MICR o3 (W16 =100 ( =.46) < =407 (=.14) =943 ( -.39)=3.19% © (-1.27) <-3.003 (1.19) <1.268 . ( =.48)
PPACR 1.987. (2.30)  1.746  ( 2.30) . 2,192 |, (2.44)  1.705 ( 2.26) 1.960 © (2.46) 1,932  ( 2.42) 2,129 ( 2.58) -
PPNAG =076 (= .06) - -.Al4 " ( =.36) " -.108 (~.08) ' . =408 (.-.36) =.G61 -. (-e55)  -.665 (-.55) 1229 (' .10)
T R sy 188 U409 o 114 . (15.92)

sreme ce aen v e

e

o



" Table 'B-9
Alﬁﬁfﬁiti&éﬁSbééifiéationi of Pertilicy 'tfﬁila H;itdiitfff‘h
R BT e e Women Aged 45-%9'-~{;"52*J?f?

e e Dependent Variableg - v ¢ S .

S L L T2) ek S 3) ¢ ) R T _ 6) C¥x

I I R R t L N R S
Intercepr = '6.318 ' ( 7.92) <673 . (".99) " 7,521 (8.75) - ,7130 ~(1,08) 7,214 ‘(10{11)]"; ,_I(72.80)i‘;7.322 (9:53)
DAL me082 1 (-030) =002 (-.01) . L0701 (- .24 (006 ¢ <02) . .186 (- .75) 0 13700 ( .55) 093 (¢ .35)
baz To=046 (=-.16) T -.302 - (=1.25) 'u'A.OSZV A7) -,297 “{=1.24) - C o154 ( 61) #1327 (-,52) - .043 (..16)"
DAY . <165 - (. .56) - =.255 (-1.01) . <229 ( .7) =.252° (-1.00) . 254 ( .95) -.-.209 . . .79 0228 - (' Lu0)
DAS -.226 ( -.80) -.303 (-1.26) -  ~.160 ( =.52) =.300. (-1.25) -.387 (-1.53) =430 .. (-1.70) =156 . ( -.57)v
DWEDZ <245 ( 1.01) «395 ( 1.91) 186 ( J71) - ,392 ( 1.90) -.059 " ( -.27) f5.070_"(-”.32)‘ T .d88 (. .80) .
DUED69 - .055 ¢ .11) - .133 ( .30) 019 - ( .03) - <1310 (¢ .30) -.078 ¢ -17) =.100 (- .22) -  ,045 ( ,09)
DWED912 -.004 (-.01) +168 ( .36) =.015 ( -.02) <167 - ( .36) =059 ¢ -.12) =,062 - (= .13) -.031 (-.00)
LLVED12U -.888 ( -.70) ~.603 ( =.56) -.683 ( =.50) ~.594 ( -.55) -.718 (~-.63)  =,798 (- .70) =.057 ( -.53)
DIiD2 C =393 (~1.75) =300 (-1.57) -.423 (-1.73) _ =301 (-1.57) =478  (-2.36) . «.489° (-2.42) -.409 (-1.87)
DIIED69 ‘=-1.206 (-3.99)° -.582 (-2.25) -1.278 (-3.88) =.585 (-2.26) -1.088 - (-3.98)  -1.121 (=4.11) ‘=1.13» (-3.40)
DIEDG]12 -.331 ( -.85) -+108 ( .32 -,303 { =.69) <110 ( .32) -.224 (-.62) «,239 (= 66) ,273 ( -.09)
DHED12U . -.973 (-1.99) _=«509 (-1.22) -1,236 (-2.32) -.521 (-1.25) -.802 (~1.81) -.798 (-1.81) - 1.093 (-2.29)
r 11.996 (11.30) 1.421 ( 1.56) 2.576 { 4.98) 977 ( 2.41) L - )
2 =15.293  (-9.91)  -,721 (-.55) - . - A L e x
p . ’ . T . : T . (16.41) 060 . ( 1.07) 414 ( 5.57)
rassMl - -.435 (-1.13) =317 ( -.96) =451 (-1.07) . =.317 { -.96) -:g?% ( -.61) =:230 - (- .66) -.344 (-.91)
PEDSM2 - =192 (=.55)  =\158  ( =.52)  -.%48  ( =.60)  — 160 ((=.53) ° -.280 (=.88)  =.270 ‘(- .85) " -.229 ( —.00)
PHREM3 . = -.832 (-2.83) -.463 (-1.84) - =1.0% (-3.23) . =472 (-1.88) *=.790 (~-2.98) -.798  (~3.01) . =-.4v1 (-3.12) -
MICR © - =1.85%4 ( ~.47) <1.052 (=a31) . =3.177 ( -.78) - =1.124 -.33) © -5.778 (-1.61) =5.593  (-1.56) =3.423 - ( -.u8)
ThAUR =360 (-.28)  ~2020 (-.27)  -L3L ( -.81)  -.328 - ( Ze30)  <1.012° (- .82) -1.107 (< .96) =-.819 ( -.00)

PPNAG . ~L.078  (-.56)  -1.822 (-L.1D1)  -2.}73° (F1-00) - -1.874  (-1.15) . -3.269 (-1.89) ~3.247 (-1.88) 2.174 ( 1.137

e e

6C


http:Alt.erati.ve

Rcducod Fn.'.r. xu.-:mz' dyf m l!urlr.t.m cf .l.\rtla;: ;..;....oa

by .\ba G:.mr M‘l. Wtihers

Are Groun of ntiwera

: ;apxnuu 20-24 2529 30-30  35-3)  aueat | 349
Mies 699 .46 12,2 376 .15 8,47 L4is
L (179) 61y (L) @) 138 2w ()
£ 96 uBSL 753 339 16D 513 -.U6Ed
S 3 (D) Gen) (.08 D) (1)
DAL 267 499 . LIL LB4 132 . 129 f 11
e 6 (2.08) - (472) @.39) 63D 63D .06
A2 Al L1 2,09 292 2,200 (149 . 173
SEas 2.33) (4.70) | (S.73)(13.8) _ (4.20) (3.8) (8.38)
DAY 132 176 321 428 ek 087 a5
, 33 03D 0D (85) (3.6 6.4 ALE -
DAS 2,02 3.2 441 351 466 410 393
AR 639 (13.9)  (19.5) G33) (0} 6ss) (W) .
3T 931 JBAA 326 WAL W91 773 -.00s2,
RS 3.05) (3.52) (1.63) (2.46) (2.13) (3.61) ~(.02) '
DHEDE9 . “567 =753 =720 -.527 -.182 089 ~ ~.246 -
2,30 (3D 2.8 199 (85)  L19) (.3,;),;
DWED9IZ.. 1570 -.658  ~1.96 =1,36 -1.20  -1.23  -1.69 -
R L6 (53 (D) Gl (229 (.53) QI
DREDL2Y 933 =1.78  -2.83 -.648 -3.25 <5.98 3,24
L3 (3.50) (666 (69) (.3 (.35) (2.43)
DhEDZ 1.24 226 479 .603  L485 .880 535
s 2.63) (.62) ' (L.64)(2.53)  (2.01)(2:32) (2.49)
DHZD6S cub96 =725 =i658 =uST1 ~u45T =649 .34
S 2.18) (3.30)  (3.05) (2.77) (191 (L.67) . (.95)
DMERS12 —i358 =950 =1.06 -.874. -.822 =015 =-.220
A 1.62)  (4.12)  (4.32) (4.08) (R.87)° (.04) . (:53)

DHZDA2Y 302 1,53 <114 =161 - -.75% =.788 . -.Ls
e 1.95) (D) (L) (49D (Léb) (LB (5D
PuISML 201 =i108 400 =849 =114 =108 .zzs
S (76) 038 (LeD) 2.98) (.15 {3.16)
363 0234127 i80S -.983

(2.59) (4,52, (2.30) (2:69)

B ST ~1540°
ShEEs L7

s —06 <158 38 2t8
,;go)_.v;,.:‘(1.6x) ©(1.89) (73) (3.32) U(.95)

06 141, -los 1238 o382 aup

95) (L3 C18) (2 e al ;{,

979 1,51 ¢ 'eLi2) =o167w2.33° 1.2 2.64
e S €38 - (e ,(_11); "';(.m (..23,
ff,‘x"'t"éepi' .‘7”2(“ 4 23 :

‘.3961 .sm : .ms f

"Mean Depandent
Vartable

Mean Age--
At Marriaze

Sazple slze

. .

“Sea’ :Table A-1 for vaclaule definitlonss
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