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Section 1: Introduction

For the first two decades of the bost—Second World Warfperiod the
analysis of the ecooomic development process was dominated by focus on the,
role in.growth of aggregate "key factots",‘such as physical capital,
technology, foreién exchange, and human capital. Hote recently, in.part
because of the availability of many new4empirical studies abd in part
.because of the gene**l acceptance of goals other than growth, the economic
development problem has been v1ewed as much broader and complex than it
was in this earlier era. As a result development economists have become
more humble. They also have more widely recognized the potential insight
to be gained from viewing LDC economic issues within a broader sccial
context. Appreciation has been growiag of the need to understand tbe
determinanis of a whole set of critical micro behavioral decisions withib
a given’social economic context, as well as ltow changibg that context -

‘as with the passagetfrOm traditional through transitional to, modern societies -
affects those cecisions. )

At the same time there also has been a growino perception that the
:roles of _womer. in LDC s may be quite distlnct from those of men, but are -
'not well understood. Slnce females comprisa about half of the population,
'onderStanding their behavior and policy respenses is important in formula-
ting development stategies not only in regard to areas of traditional
concern, such as fertility, but in a whole gamut of socio-economic interests -~
from distribution to growth to structural,change.2

This paper is one of the outputs of a large multiyear iotcrnatioﬁal,
interdisplinary team project. The general'ourpose of this project is to gain
better undcrstandlng of the socio—demo-economic role of women in LDC's by
analyzing extensive survey data for a partlcular country, Nicaragua.

The role of women is conceptualized as a simultaneous system of micro

decisions regardin: contraceptive use, fertility, ‘labor force participa- \
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tion, education, wages, occupational ch01ce, migration, marital status, and
health and nutritional status within an environment conditioned by a

, Tange of government policies.
Fertility probably has been the most studied aspect of this 1arger systen

of micro behavioral relations pertaining to women in developing countries.3

Perhpas the most.robust findings of such empirical studies is that one form

of investment in human capital, schooling for females, is related inveraely
. to fertility 1eve1§ (controlling for other variables euch as familv income

and spouse's . education).

However other forms of human capital investment in addition to schooling
have received ever greater empnasis in recent years. Primarily among these
are investments related to health and nutrition status. Of course good
health and nutrition states are accepted widely as important goals in them-
selvea. But in addition to their direct impact on welfare, the nature of
health .and nutrition states may affect significantly the attainment of
other important individual and social goals, such as those related to
[fertility. Nevertheless, with-the exception 2f some recent‘investigations
of "replacement” births in response to infan' mortality and of extreme cases
- of malnutrition, there are very few studies of-the empirical impact of hea’th
”and nutrition on fertility in developing coultries. This paucity of studi:s

in substantial part is due to the absence of inteérated data sets that

permit such explorations.

Our contribution in this study is to use an important new data set to
explore the impact of health and nutritiqn on fertility for women in the
developing metropolis of Managua, Nicaragua. We approach the problem by
making multivariate regression estimates of this impact on the subszt of
the overall system of behavioral relations most germane to the determina-
tion of the number of surviving children: the number of expected children,

contraceptive use, the number of pregrnacies per year, and outcomes of such



.pregnagcies (including pre- and post-nétal mortality). A priori the total
effect of heglth énd nugrition status on the number of surviving cbildrgﬁ
may reflect the contribution of many opposing partial eﬁfects. For example'
improved health and nutrition status may increase the number of children by
improving the efficiency of child care and the possibility of enJoying .
'their presence, but réduce the number of desired children by increasing the .
opportunity cost of the womaﬁ's tim;'due to higher labor market productivity.
We attempt to separate out estimates of some of those different, and at

times opposing, effects. | |

There clearly are limitations to our stﬁdy for conceptual, data and
statiséical'reasons. Our results present some puzzles. Given the &earth
of information about the ppssible impact of important health and nutrifion
investﬁents on fertility in developing c0untrjes, nevértheless, we think
" that Qu;.contribution is a significant one.

We organize our presentaGion as follows. ' Section 2 provides some
comparative ﬁerspective about*thé économy of Nicaragua. Section 3 describes
L?our data set, with emphasis on the definition and distributions of critical
':variableé for tnls study and some estimation éroblems. Sectlon 4 presents
the ﬁodel and the-estimafes. Section 5 summarizes the results and their

implications.

Section 2: General Perspective about Nicaragua

Nicaragua is a Central American Republic with 2.3 million inhabitant§
(as of mid 1976). Table 1 presents data that helps to place Nicaragua in
perspective. For a number of indices relating to the demo-econonic and
. social situation data are included for Nicaragua and the median values
for 34 low-inéome countries, 58 middle--income countries and 19 industrialized
countries. These three groups are defined by the World Bank (1978),

primarily on the basis of the per capita income estimates (with countries



N
I
Table 1: Comparisons between Nicaragua and. g Medians for Country Groups
Medians for 34 Low-Income Countries, R 3% 58 . 19
58 Middle-Income Countries, and 3 .
: ' a A low- middle- industrial
19 Industrial Countries.”™ G {ncome {ncome
* Variables K
1. Economic Level and Structure
1.1 GNP per Capita, 1975 (Us$) ‘ : 750 150 - 750 . 6200
1.2 Energy Consumption per Capita, ; ' '
1975 (Kgm. Coal Equivalent) : 479 52 . 524 5016
1.3 % Distribution of GDP, 1976 ' : -
1.3.1 Agriculture . . 23 . 45 21 6
1.3.2 Industry , ' ) 28 19 32 41
1.3.3 Services . 49 39 45 52
1.4 % Distribution of Aggregate Demand, 1976 . ‘ .

* 1.4.1 Public Consumption ’ -9 13 14 - 16
1.4.2 Private Consumption o 72 81 ' 70 58
1.4.3 Gross Domestic Investment . 19 15 24 , 23

. 1.4.4 Cross Domestic Savings ‘ . 19 8 20 24
1.5 % of Exports in Primary Commodities, 1975 83 94 82 - 24
1.6 % Distribution of Imports, 1975 . ' :

1.6.1 Food 9 21 14 11
. 1.6.2 Fuel 14 10 14 17
1.7 Debt Service in 1976 as % of.
1.7.1 GNP 4.6 1.1 2.0 -
1.7.2 Exports 12.2 7.2 - 8.0 -
1.8 External Public bebt as % of GNP, 1976 37.8 20.9 17.0 -
1.9 Inflation, % per Year . .
: .1.9.1 1960-1970 1.9 3.1 3.2 4.2
©1.9.2 1970-1976 10.8 9.8 12.5 9.3
2. Economic Growth, 7% pex Year
2.1 G¥P per Capita, 1¢60-1976 .. . - 2.4 0.9 - 2.8 3.4
2.2 Energy Production, 1960-1975 20.9 - . 9.4 - 8.5 3.0
2.3G6DP . - : ' '
2.3.1 Overall 1960-1970 7.2 3.6 5.7 4.7
197¢-1976 5.7 2.9 6.0 3.2
2.3.2 Agriculture 1960-1970 6.7 2.3 3.6 1.5
1670-1976 5.7 1.6 3.2 1.8
2.3.3 Industry 1960-1970 11.0 6.7 7.6 5.7
1970-1976 7.3 4.5 7.2 3.2
2.3.4 Services 1960-1970 5.8 3.6 5.8 4.7
1970-1976 4.8 3.4 6.9 3.5
2.4 Aggregate Demand Aggregates
2.4.1 Public Consumption 1960-1970 3.6 4.6 6.7 4.8
1970-1976 12.8 2.4 7.2 3.6
2.4.2 Private Consumption 1960-1970 " 6.8 3.6 5.1 4.3
1970-1976 4.8 2.5 5.4 3.4
2.4.3 Gross Domestic Investment 1960-1970 10.7 5.7 7.4 5.7
1970-1976 6.8 3.1 8.2 0.7
2.4.4 Exports 1960-1970 9.8 3.6 5.2 7.6
1970-1976 5.2 =0.4 3.8 7.8
2.4.5 Imports 1960-1970 10.5 4.6 6.6 8.6
107Nn-1974 4.5 -1l.4 6.3 9.5



2)11 data are from Tables 1-18 in Annex to World Bank (1978) .
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‘Table 1:° Comparisons between Nicaragua and " A Medians for Country Groups
: . Medians for 34 Low-Income Cduntries, R :
58 Middle-Income Countriss, and A 34 - 58 19
19 Industrial Countires. (continued) G low- middle- industrial
. ‘ U income income . '
" Variables A ’
3. Structure of Population, 1975 )
3.1 Z in Urban Areas 48 13 43 76
3.2 % below Age 15 48 44 44 24
3.3 % of Working Age (15-64 years) 49 54 53 64
3.4 % of Labor Force in Agriculture (1970) 51 85 51 117
4., Population and Labor Force Growth, % per Year .
4.1 Total Population 1960-1970 2.9 2.4 2.7 1.0
- 1970-1975 3.3 2.4 2.7 0.8 -
4.2 Urban Population 1960-1970 4.1 5.4 4.8 1.9
-~ 1970-1975 4.5 5.5 4.5 1.8
4.3 Labor Force 1960-1970 2.6 1.9 2.3 1.0
: 1970-1975 3.2 - 2.0 2.7 1.0
5. De ographlc Indicators
5.1 Crude Birth Rates per 1000 people, 1975 46 47 40 16
5.2 Crude Death Rates per 1000 people, 1975 13 20 12 10
5.3 % Change in Crude Birth Rate, 1 1960-1975 -9.8 -2.1 -9.2 -13.6
5.4 % Change -in Crude Death Rate, 1960-1975 <31.6 -21.1 -27.3 0.0
5.5 Total Fertility R:.te, 1975 : 6.9 6.2 6.1 2.3
6. Educatlon . b
.6.1 Enrollment as 7% of Age Group, 1975 85 52 94 104b
"6.1.1 Primary 87 41 91 103
_ (Primary, Female) ) .
6.1.2 Secondary 21 8 35 83
6.1.3 Higher Educetion 6 .. 1 7 22
6. 2 Adult L1teracy RaCe, 1974 57 . 23 63 99
7. Health Related Indicators
7.1 Life Expectancy at Birth, 1975 53 L4 58 72
7.2 Infant (Aged 0-1) Mortality Rates ‘
per 1000, 1975 46 122 46 15
7.3 Population per:
7.3.1 Physician, 1974 1740 21185 2430 650
7.3.2 Nursing Personnel, 1974 760 - 6710 1570 230
7.4 % of Population with Access %o Safe
Water, 1974 46 25 52
Notes:

blor countries with universal education the percentages may exceed 100 percent since
some pupils may be below or above the official primary school age.
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*with populations under one nillion excluded). Nicaragua is in the midd}e—
incone_group. . |
The first two sets of variables in rﬁis table refer to economic level,
érowth,‘and etrueture. In_1975.Nicaragua's GNP per capita of $750'ranked
at the median leﬁel for.the middle.income countries - and thereby far above
that for the low income countries and far below that for the |
industrial countries (variable 1.1). Over the 1960-1976 period Nicaraguen
‘GNP per capita grew'ae an average annual rate of 2.4 percent, well above
rhe rate for most loweincome countries, but somewhat.below the median of
2.8 percent for all middle-income countries and further below the median of
3.4 percent for the industrialized countries (variable 2.1). Howener the
decomposition of this figure into the growth rates of product and of popula-
“tion for the 1960's and the 1970's is instructive (variables 2.3.1 and 4.1). Tt
average annual growth rate of Nicaragua GDP in the 1960's of 7.2'percent ranked
substantially i.igher than the medians for the three ceuntry grdups of 3.6,
5.7. and 4.7 resneetively.. For 1970-1976, in part because of rhe'devastatiug
‘1972 Managuan eerthquake, (rn.nhich approximarely 10,000 persons dded and the.

main commerical center of the city was destroyed) the N1caraguan rate dropped

. to 3. 7 percent, sllghtly below rhe median of 6.0 percent for the m1ddle—1ntome

group, but still 51gn1ficant1y above the 2.9 and 3.2 median rates for the
low-income and industrialized groups.4 Nicaraguan growth in product has been
relatively high, although somewhat lower in the 1970's than in the 1960's
.partially-due to the earthquake. Rowever, the growth rates in Nicaraguan
population of 2.9 percent for the 1960's and 3.3 percent for 1970'1976 also
are significantly above the medians for all three country groups - particularly
in the 1970's. For 1970-1976, in face, enly four of the countries in the

three groups (I.e., Kenya, Rhodesia, Ecuador, Mexico) had higher population

growth. The relatively high population growth rate offset the relatively

high product growth rate so that the per capita product growth rate

is somewhat below the median for all three country.groups combined.
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the lose of capital stock in the earthquake itself, with negative implications
for sutsequent growth in preduct; .

) Tﬁe third, fourth and fifth sets of variables in Table.l refer to the
level and change of population and demographic variabies. The high popula“
tion growth rates, especially in the 1970's, already have been noted above
(variable 4.1). This reflects a high crude birth rate and a high total fertili!
_rate for a medium-lncome country, as well as greater relative declines In

‘recent decades i; the crude death rate as compared to the crude birth rate
(variables 5.1—5). Associated with the hiéh population growth rate is a
high labor force gro;th rate in coﬁparison with other counrtries (variable
4.3).5 However the labor foree'has not grown as quickly as has population.

"The reeult is a relatively large dependency ratio, as reflected in the
relatively high proportion of population under 15 years of age and in the
relatively low proportion of the population of working age in 1575 (variables
3.2-3). In fact among the 11l countries in the three groups none have a higher|
proportion of taeir population under 15 years of age and only Jamaica has a
smaller perceniage of the population of working age! Also noteworthy is a
relatively highly urbanlzed population for a mlddle—income country despite*

mediav or belon medlan recent rates of growtl of the. urban populatlon and ~
relatlvely high proportion of the worklng force in agriculture i; 1970
(variables 3.1, 3.4, 4.2).

The sixth and seventh sets of variables in Table 1 refer to human capital
investment. In regard to aliilevels of fermal education and adult literacy
in the mid 1970's, Nicaragua ranked below the medians for the middle-income
countries (although far above the medians.fbr low-income countries, variables
6.i.1—3, 6.2 ). In the only case in which a distinction is made between the
sexes, Nicaragua is closer (although still below the median for the middle-

income groups) for females than for all students. In regard to health service

Nicaraguavranks better than the median middle-income country with regard to
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the availability of doctors and nurses, ‘but worse in regard to the access
to séfé water (variables 7:3.1—2; 7.4). In regard to the indicators of
hea}th'states.in'1975,'the Nicaraguaﬁ life expectancy at birth of 53 years
was fiyg‘yea;s below the mé&ian for all middle-income countries, and thé
mortality rate for infants aged 0-1 yéar 6f 46 per .1000 was at the median
for the same group of countries (variébles 7.1 and 7;2.).6-

In summary,.Nicaragua is a small, open developing'economy which iJNmany
respects, including per capita income levels, is near fﬁe median of the |
World Bank (1978) middle-income group.' The structure of pfoduction
is soméwhat orignteé towards égriculture aﬁd'services, but the
.population is fairly urban nevertheless. The extent of public activity
. is relatively limited, although an upward shift apparently occ;rred’in
response to the 1972 earthquake. Also in part due to responses to the
earthquake, in the mid 1970's foreign debts znd inflation both increased
significantlyi(albeit the latter from very low levels). The
extent of human capital iavesiments is mixed;-with lesé tha; median middle-
income country investments in education, and in the availability of s;fe

water, bu; more  than med1an densities. of med-.cal professionals. As a
tresult the‘indz*és of returns Qn ;uch.1;§eééhents - such as adult llteraéy
rates, life expectancy at birth, and infant mortality - tend to be at
median or worse than median levels for middle-income countries.

Perhaps the most striking features, however, are related to the central

-interest of this paper: very high .and increasing population growth rates

‘and an extremely high dependency ratio. These features, complicated by the .

impact of the earthquake of 1972 and the civil unrest of the late 1970's, make

the outlook bleak for the attainment of many long-run economic development
goals. They also make all the more valuable better understanding of the
interactions among human capital investments and population growth, the topic

~ on which the present paper aims to shed light.
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Section 3: Data Base

The data base for this study is a survey that we conducted in 1977 of
1294 women in Managua, Nicaragna.7 Managua is the capital and major nmetropoli-
tan center of the country, with about 20 percent of the nation's populatlon.
The honseholds of the respondents. were selected randomlf, on the basis of
areal photographs.8 Within a household, the woman incerviewed was,selected
randomly from all women residenta in that household within rhe age group
15-44, excludiné nonworking .students.

The survey instrument was developed after studying related questionnaires
designed.for similat purposes' for other LDC's and then going through an
. {terative process of training interviewers, testing the instrumenu, and
modifying it accordingly. The final questicnnnaire attempted to acquire
current and retrospective information on a wide range of interrelated socio-
economic-demographic activities of the respondent, her family,'and her and her
"spouses' parents and on the impact of various policies on their activities.
The questions can be divided into four general groups: 1)'Demoéraphic and
contraceptive characteristics (e.g., accual and desired number of children and

z.thelr charactet‘stics, pregnancy and ch1ld mortallty exper1ence, knowledge,

7duse, time and £ nanc1a1 costs of contraceptlves), 2) Human capltal -related -
variables such as years‘of schooling, tralnlng, health and nutrition status
of family and use of related facilities (e.g., record of illnesses, current
status, time and financial costs of preventive and curative medicine); 3)
Economic activity of respondent and other members of household (e.g., wages,
. hours, labor force participation:'occupation, non-wage benefits, non-market
activities, employment, job search activity, nonearned eources of income.
expenditures, assets, quality of housing and sanitation); and 4) Other back-
ground variables for family and parents of respondent and of companiop
(e.g., marital and migratory status, education and training, composition of

living unit, attitudes, intensity of religious observances). Ve now consider
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Table 2: Sample Distributions of Pregnancies per Year Since Earthquake

* Pregnancies per Year Percentace of Sample

(1) (2)
0 237
0 < and < 0.4 29
0.4 < and < 0.6 20
> 0.6 7

never accompanied 9



Table 3: Sample Pércentage Distributions of Respondents by Mortality Outcomes per

Pregnancv.EJ

Proportions per

Abortion per

Involuntary
Prenatal
Infant

Postnatal
Infant
Mortality

Total Pre- and
Post Natal
Infant Mortalit

Pregnancies Pregnancy Mortality per per Pregnancy Mortality per
o ' Pregnancy - ‘Pregnancy
€)) (2) @ (%) (5) . ...
0 97.3% 89.9% 92.2% 80.6%
0.20 : 0.1, 0.1 | 0.0 ~90.0 .
0.25 0.0 'o.,7 . 0.1 0.6
0.33 1.0 1.8 2.2 3.6
0.40 0.0 0.1 0.1 0;4
0.50 1.1 4.1 - 2.9 7.1
" 0.67 0.3 0.1 . 0.1 1.2
1.00 0.3 3.2 .2.3 6.3
a/

-~ For the 731 women who had a

the survey.

pregnancy during the period between the earthquake and



the familxar tcndency Fo underreport infant deaths: (especially pre-natal ones)
In retrospective suxveys and because for births close to the survey the impact
pf a fairly high infant mortality period after the time or the survey is not
included. Note that if the latter.bias is not too large, the quite high
Nicaraguan infant mortality mentiqned in Section é is probably eccoﬁpanied |
by even higher pre-natal pregnancy termination rates, Because of the limiteg _
social acceptance of abortions, they probably are particulerly underregérted,.
or perhaps misreported as inyeluntary ﬁortalities; Because of the last
possibility, reinforced by the smaii number of cases in eny of the three
categories in comparison to the number of survivors, we combine across
categories for the multivariate regression analysis below.

An importont determinant of fertility bebavior is posited to be the

gap between the total desired number of children (taking into account

the current number of living children)10 and the current number'of-livipg
ehildren. For most purposes of this study, hcwever, it is desirable to adjust
this difference for the post—eerthquake net addition of surviving'children

to obtain the difference hotween the currentlf stated desired number ;f

1]
chlldren and the number existing S years earl’er at the time of Lhe earthquike.

[ . -~

{This calculatloz assumes that the number of d(sired.chlldren remdlned constant
over this quinquennlal.lzTable 4 presents the percentage dlstrlbutlons of ‘the
sample respondents for each of these variables and for answers to a question
inquiring about the ideal number of children for a Nicarguan family. These
variables imply an averege desired family size (given the number of living
children at the time Qf‘the inter;iews) of.3.7 children in comparison to an ‘
average of 2.8 living children at the time of the interview and an ideal
Nicaraguan family size of 3.0 children. The average gap between the des;red

and actual number of childiren immediately after the earthquake was 1.6. An

average of 0.7 children of this gap was'closed between the earthquake and the

W









Table 5: Percentage Distributions Relating*to‘Contfaceptive Knoweldge, Use, and Attitudes.

-Contraceptive Contraceptive :;ft*~' _Comparion's Attitude Cdntraceptiveb .'ConCracepkéve
Knowlege Use S About Contraceptive Use Type Used Efficiency
@ : @ 3 T @ 6 , ©) ™ ® )
None 14% Gurrent ' 33%  Against 12% Pl 32 99.6%
Traditional only 1 Not current,paéé? 21 Not against 86 }IUD,Diaphtaﬁ 9 . ' 96.5 '
Methods involving , Fj; A ‘ N . .
outside agents 85 Never ‘;f 44 No Answer 2 Stérilization € '1QOf0

No Answer 1 _'Shc;ts 3 9956
Condoms ? ) 94.3
khythm, ' 1 84.0
. Foam,-JeIly' 1 91.9
Other . 1 83.2
_ Nome Y 7 0
No Answer 1 ;_

aContra__c_:eptive efficiency

based on Unitedlsfaﬁes' expetience.; See Michael and Willis (1976)



In.preQious‘fertiyity studies fhe most'emphasized human capital related
variable ﬁ;s been'womeé's years of schodling. Table 6 gives the percentage dis
tions of years of schooling for the reépondgnts, companions.and parénts of
.ﬂothf The mean jears gf'éghooling for womeﬁ is 4.9. While only 11.perc?nt

had no’educa;ion, ovér 70 éercent had less than 7 years of elementary
'education; and oniy 8 peréent had ;s.much as a high school education. There

is no bunching at high school gréduation as in the UAited States. fhe. '
-mean years of scho&iiﬁg'for tﬂe other columns are 6.3 for male companions,

4.0 for her father, 3.1 for her motﬁer, 4.2 for his father, and 3.4 for his

mother (a pattern that merely may reflect selectivity bias). Within cduple§
there is a systematic téndency for the male to have more education than the
female. Across generations forfbotﬁ males and females, years of schooling
tends to increase substantially. In comparison with the average of her 6wn
parents, for example, only 15 percent of the women respondents .have less
e&ucation. Across generations, however, the average éap between male and

female members of couples increases from 0.8 or 0.9 to 1.4 years 'of schooling.

Part, but only part of this increase, may reflect the fact that the parents

.of the male cbmpanion.tend'ko_have more education than thosé-of‘ﬁhe female,
-~ which may result in generally higher education (independent of sex) for him
t:gi'hié'S;Bii;é;:ﬁhaﬂ.fof‘hef and her siblingsf14 Nevertheless muéh.of the .
increasing schooling gap. between the sexes seems to reflect larger
differentiation by sex even while overall schooling rises.
Although we include years of schooling in our nodel, %n this paper we are
| more intereéted in other human capital rélateﬁ variables and, in particular,
the impact of health and nutrition.status on the number of shrviving children.
No single satisfactory measure of this status exists. Therefore we work with
" a number of characteristics that can be divided into three groups: 1) medical
"attention, 2) nonmedical inputs in the production of good healthiand nutrition

0

status, and 3) illnesses, deaths and low birthweights as indices of



. .
Table 6: Percentage U1STY1DULLONS UL ledls UL OSCivuLiilg

Years of '  "Male Foman's Parents® .. Companion’s Parents”
Schooling Woman Companion ° Father slother Father Mother
o ¢ R ©) I 1) S € ® ™
None . 1y - 5% v 13z - 20% . 5% 8%
‘1st-3rd Grade 23 10 8- 16 3 5
4th-6th Grade 37 25 . a7 25 w1 B
Some High School ' 19 16 , R Gk -3 2 ) 1
Completed High School & . 6 v 2. a2 1 1
Started University 3 3 0 01 0.2 o 0.2
'Coﬁpleted University 1 ' R .2 0.2 1 - 0.4
'Other Post-Elementary ) : -
*Education 1 2 - 0.3 0.1 B 0.3

" No Answer ' 1 30 Y 2 33 82 77

20r male and female guardian or other raiser if not raised by parents.'
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Table 7: fercentage Distributions of Medical Attention Received.

Trimester Medical

* Medical Attention

Number of Vaccination

Since Earthquake

Since Earthquake

Attention Began at Birth of Oldest Child Under

-4n Last Pregnancy . . S Years of Age

1) - (2) (3) . (4) (5) s (6)

1st Trimester 312 Doctor, Hosﬁital 407 0 42

2nd Trimester 5 Nurse, Midwife 10 1 13 .

"2 - 15
. . ? ‘e

3rd Trimester , 3 No Medical 3 3 18

. Attention ‘ '
: 4 7
No Medical 16 No Answer 2 <5 Y
1Attention :
No Pregnancy . 45 No Pregnancy 45 6 1

No Answer 3

No Child 38
Under 5



able 8: Pecrcentage Distributions nf.Non-Me&iéal Health and Nutrition Inputs.

Length L : :
Breastfed Sewage and " Percentage Attained of Weckiy Nutrient Requirements
‘hildren Brcastfcda in Months 2 Bathroom Yercentages Calorics Proteins Ircn _Vitamin A’
(1) (2) (3) 4 (G - - (6) (7 (8) (9) (10) . an
0 20%
es 63 % 0to3 14 Private Sewage 65% < 30 2 % o% 7 2%
5 20 3to6 18 Public Sewage 29 30 to 40- _ 6 0 9 3.
¢ Children 16 6 to 12 17 , . .
lo answer 2 12 to 24 11 No Sewage 4 40 to 50- 18 0.2 28 4 -
' > 24 2°  3athroom 98 50 to 60- 36 1 3. 4
No children.16 ) ‘ '
‘ No answer 2 No Bathroom. 2 .60 to 70- 3 . 1 22 5
— . ,
70 to 80- 5 2 o1 7 -
_ . . , B
80 to 90- . 0.4 3 . 0.1 . 8 °
90 to 100- 0.1 4 .0 7
> 100 0 .89 -0 60

\verage for all children born.since eérthauake.

Based on adult women requirements in Adams and Richardson (1975), WHO (1974), and INCAP (1973).

>
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Table 9: Percentage Distributions of Low Birthweight, Child Deaths, and of Women's Illnesses

Number of Days

. I11 that Caused Per;entagé
Percentgage of Low a Percentage of Live. . Missed Work or Comparable _ - Respondents
Birthweight Reported Births Subsequent;y‘Died Activities in past 150 days Disease Category . Reporting
(1) (2) (3) @ (5) " (6) M o C(8)
0 917 0 72'5%5,1 0 67% . Pulmonary Diseasé 22 %
25 0.1 0 to 20- 4.8 - 1-3 ' 10 Diseases Preventible . 38
' S ~ Outside of Medical
" System ' ——
33 S P X 20 to 40- 15.52, 4=7 : 9 : Diseases Preventible : 42
- i with Medical Care :
50 2.9 40 to 60- 4.8ﬁ::" o 8-14 . _ &'; A Disease for which Thera- - . 30-
ot ’ . : : . peutic Medical Treatment
' - Possible
67 0.5 60 to 80- 1.2 15-30 5
100 4.4 80 to 100- 1.2.. 31-45 1
' 46~60 1
> 60 2

aAmong 731 women pregnant since earthquake.

bAmong 1089 women with live children.

3
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Table 10: Percentage Distributions of Respondents by Economic Activity ané Income

R

Income qr_gggnin“§

s oo

Years of’

General Current . . . Occupational P:estigeé : . Work Experience
Labor Force e—- Respondent's Companion's . Other Total Respondent Companion | Respondent Comp.
Category C$/2 weeks Earnings Earnings Income Income . :
(1) 2 | & ON B C) - (6) M | @ (9) (10) an, 12) «a
Tnformal 29%| O 53% . .25z . 90 3z | 0-20 . 12z T ez 0 g
Formal 18 0-100 5 AR 2 3 | 21-30 43 ' 19 1-5 % =
Not in 161-200 15 C 2 10 | 31-40 26 13 - 6=10 " 15\ -
Labor RS e . . .o N
Force 53 ' ' : F\\
Self- T a
Employed 16 | 201-400 12 B Y 2 16 | 41-50 11 7 .22 11-15 16
: ‘ : 16-20 11
401-600 5 16 1 15 | 51-60 4 7 -
, L _ , 20-30 18
601-1000 4 14 1 17 | 6170 1 3
_ ) . >30 3
1001-1500 9 7 0.2 11 | No data 2 . 29
: - o ' No data & °
1501-2000 0.3 L2 0.2, 4
2001-3000 0.3 ‘2 0.0 3
> 3001 0.3 2 0.2 4
i No answer 3 ' ;':'8 1 .12
QU
S

v Tradman (1977) index.
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Age When First " Current Age Marital Status at Number of Moataly Number of
Age ., lwith 'a Companion Woman Companion Time of Interview Years per Union Religion Church Attendance Siblings
(1) , (2) 3 %) - (5 (6) (7) (8) 1¢)) (10) (A D) (12) (13) (14)
S . i . . )
<14 8z oz 0% . 0 9%
15-19 |- 55 S 11 .. 1 Single 9% 0 9% None 133 0 24% 1 9
20-24 21 25 .12 Common Law 33 =3 27 Catholic 84 0.5 Y 2 11
25-29 3 21 14 Civil Marriage 16 6-10 28 Evangelist, 10 l1to2 12 3 12
. - . Only . Raptist,
30-34". 0.5 17 13 Religious 22 11-15 16 Naz._ene 4 - 24 4 13
: Marriage .
35-39 0.2 i4 12 Separated, 19 16-20 9 Wilness,Morman,l 8 9 5 12
- Widowed, Other : .
40-44 9 "8 Divorced > 21 8 30 0.2 6 8
. No answer 0.3
> 45 . 2 . 10 No answer0.5 7 9
No data| 11 A o 30 8 7
10 2
. > 11 3
Migratory Status
(15) (16)
Alwayé Lived in Managua 43%
Mostly Lived in Managua 23,
Mostly Lived Elscwhere 35-
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Three other background characteristics of interest pertain to religioué
+ affiliation and ?nten51ty, the number of siblings of the women respondents,
and.their'migratory status.

Not.surprisingly, most of the respondents (é& percent)vare Catholice..
Another 10 percent fa211 into the Evangelic, Baptist and.ﬁazarene fundamentalist
protestant groups that haVe been expanding relatlvely rap1d1y recently;; Only
4 percent identified themselyes as not belonging to an organlzed religious
group. However a quarter state that they normally do not attend church, and
over half do not attend more than once.every couple of months. if frequent
church attendence is a good index of religious ;ntensity, thus,Aa-significant
proportion of the.sample is only nominally religious. | .

In regard to the number of siblings, the range is from O to.16, with
a mean of 4.5. This implies an average numberbof 5.5 children-in the families
in which they grew up, in contrast to their zverage de51red number of 3.7

and their average ideal N1caraguan size of 3.0 (Table 4). 23

Finally, in regard to migratory status, 3 percent of the women have

11ved in Managua a11 of their. life. This 1eaves a large migrant group. Howeve
' much of this mig'atlon occurred when the respundenta were relatlvely )oung,_i.
so two-thirds of the.sample have lived all or most ofvtheir 1ives in Managua.

Nevertheless that leaves a fairly large group, about a third of the sample,

which has lived more outside of Managua than in this city. '

Miseing Values of Variaoles; As is indicated in the ten tables in this
-eection{ for a number of important variables there are missing observations.
Within the multivariate regression framework of the next section, this causes
a definite estimation problem. The best procedure depende upon the cause of

the missing values.. ' If they are missing in a way that is systematically

28
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associated with the disturbance term in the relation being estlmated, we have a
o 24
.standard selectivity problem. In subsequent work we intend to explore thls

possdbility., ]

If the ualues are missing randomly with regard to the disturbance term’
'in the relation being estlmated a number of alternatlve procedures have been
followed:'zs(i) Estimate the relationships using only those observations~for
“which-data are complete; (11) Substltute the means of variables for their
respective missing values; (iii) Use ‘some instrumental variable estlmates to
replace the missing values; and (iy) Use all available observations for each
pair of variables to calculate the cross-product matrix. The first of these
may not use a lot of the existing information, may‘require different subsanples
. for every alternative specification, and may result in very few observations.
Hester (1976) has conducted Monte Carlo exferiments and concludes that the
last method prchably is preferable among the .ast th1ee alternatives if the
constructed cross-products matrix can be inverted. But a critical assumption
in his Monte Ca:lo experiments is that the instruments are not very highly
correlated with the variables“that.have missing values. If they are very
'%;hlghly correlat‘d (1n the limit, perfectly so} intuitively 1t would seem that
the 1nstrumental varlable approach would domlnate.‘
We are experlmenting with alternative approaches to dealing with these
missing values of some observations. We intend to summarize these experiments
in a subsequent paper. In this paper we present only results that use the

first method in the previous paragraph. Tor the relationships of interest it

leaves us a reasonable number of deerees of freedom.

Section 4: Model and Estimates
é.PEiéEi» human capital investments may have a myraid of cffects on the
number of surviving children. Some of these may be mutually supperting, other
may be partially offsetting. Some of them may be direct, others may work C\

indirectly through changing opportunity costs in terms of women's market wages
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etc. Perhaps the most roboust result of studies of fertility in developing
countries is that human capital investment in women's educatlon reduces
fertility by increasing opportunity costs. |

As is noted above in this study we explore the impact on fertility in’
oeveloping countries of human capital related_investments in health and
nutrition. Although there have been very large incréases in such investments

_in recent years,.very'little systematic work has been undertaken in anélyzing'
their impact‘on fertility. We hope' to contribute to the understanding of |
possible mutually supporting and offsetting, direct end indirect effects.

Our empirical work uses the new sample of 1294 Managuan women that was
designed partially for this-study and that is discussed extensively in the
previous section. We concentrate on the fertility history of these’women in
the 4 1/2 year period between the Manguan earthquahe in December 1972 and
our survey in 2pril-June 1977. We start with the definition that the number
of surviving children in mid 1977 equals the number of live children immediatel
after the earthquake plus the-number oi pregnancies since minus the number
of pre-natal and post—natal child deaths. Ir subsection 4.1 we concentrate

on the determlnants of the varlables in this identity and the direct 1mpac-

- ;-: .
. 3.

fi;of health and nutrltlon status therelu. In fubsectlon 4.2 we explore pOSSLble
indirect effects of health and nutrition on the number of surviving children
through possibly important intermediary variables such as the number of
desired children, contraceptive use, women's earnings and other character-

istics of women's economic activity.

In this study we do not adopt the strategy of rigidly deriving behavioral
relations from maximization of some given utility function subject to time
and market constraints. We do not ‘do so” for at least four reasons: 1) This

is a very exploratory effort regarding the nature of the possible impact of

health and nutrition human-capital investments on fertility. 2) The multiple

Vb’O






sle 12: Multivariate Regre

lations Dete raining Number of Surviving Children, Desired Children, and Lontracegtlve Use for Women

uulgn Entl-atcn of Rels le

25 Upman_ Capital Related Variables,

JRSRY R Pt

=

ariable
© ascribed’

. in Managua, 1972-1977".
1. Dmgrapi: ¢, and . ————en
) Contraccptive Behavior _llealth and Nutrition il
~sendcnt Desired Contra- Educpation ’ - dirthucight, Child Draths, %gTensi]] -
. ciable Live ceptjve : . Medical Attention __ Non-Medfcal Tn lnpnll ’ Proportion Preventible Preventt
Chiidren Uac Enrly At nlrtg Vnc:lnntlons ‘Months No b Z of Requircments Lew b of Live Outaide of with !cd
(after Knowlcdre® in Doctor per Child Breast- Bath Birthweight Birtha Hedlical Care
earthquake) pompnnlog Pregnancy fed Calortes Protein Later Died System
- : Agninst ' ;
) g'r (2) Q) %) (5) (6) (§)] (8) (9) .(10) - {11 (12) (13) (14) 1%
. \ * .
spnancies L
£ Year .1 T09 ™ ( ) +_ D05 - 13 -.06 .02
S ) (16.7)) 3.2) - s (1.0) (1.8) 3.4 (2.9)
N2 Loe 04 I8 C -0
N . . . . -.04 .03
M (16.8) (3.0) %*L 3.2 3.2 .5 2.3)
"7\)5 .07 .04 .003 .43 -.11 .06 -.04 .02
(8.8) (1.9) (0.8) - (2.6) (2.5) 1.1n (2.1) (1.1)
tat . '
fant
rtality per i ‘W 12
epnaney & -.03 -,008 .01 + «,07 -
(3.1) (1 9)) (2.4) (2.1) (1.1) (1.3) -.02 .01
(1.0) (0.6)
5  =-.03 -.03 .006 -.07 . -.06 '
. 3.1) (.73 1.9) (1.1) (1.2)
wortion per ) - : -001 .003
egnancy 6 -.001 .01 -.000 -.01 : .04 -.02 (0.2) (0.5)
. (0.3) 1.3 (0.2) (0.4) (0.8) (1.3)
yst-Natal o~ . C :
sreality g . - -
it Pregnancy 7 =.03 -.06 -.004 .02 /3?\ (-.oz -.003,  -.06 _ .{1'.'6'9) (iO:) 2602) 2go}
(6.2) (3.5) (1.2) (2.4) (1.1 £3.1) (2.1) (1.2) - Kl.Q : ° ’
. . ( e i = : .
‘28ired Number . " : ’
f Children 8 .188 3.00 . =1.05 -1,1¢ -.15 e
(1.1) A2.7) (3.5) (3.7; (1.3) Q.5
. o (R T
ontraceptive h . LT — .04 .08
Ty 9 .09 .02 .0J (.1 (.7
(5.0) {3.7) (0.2)
y ) . . -.14 .01 .06 -
10 -,03 .11 .02 ©.05 (1.5) (0.4) (1.9
(2.0). (2.48) (3.3) *£0.3)
able & 4-5 - 54 - 62 7-2 74 -6 84 8-6 88 8-9 9-2 9-4 3-8 9=
olumn . RN :
here :



E.-lr'::“p'c'utlc Véth

3. *Feonomic Nimenniona
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...Marital Status
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cdical carc Sector Scctor Income Prestige Age Comapn Clvi}
' Law’ Only
) an R (i9) (76) @i) %) @ ey
-.002 -.02 .20 -.001 06
(0.1) (1.5) (0.3) (0.9) (2.6) .
.001 -.02 2 -.005 .05
(0.0) (1.4) (0.4) 12.7) (3.0)
.001 . -.04 1.0 001 J1 .
(0.0) (1.6) (1.5) €0.3) (5.1)
- . «.002 .02 .02
002 .04 000 01
0.1) (L.5) (0.0) (0.3) (0.9) 0.7) (0.5)
04 o1 o ~.002 .02 .02
t - . . .6 .
(1.5) w.n) ! (0.2 (0.8) (0.6) (0.8)
-.005 -.01 .03 .001 .002
(0.9) (0.5) 3.1 (0.9) (0.4)
-.002 .02 .02
.002 .03 .02 -.01 €0.9) (0.9) ©.7)
(0.1) (1.4) (0.7) (0.5) . .
. — ® 68 59
. =21’ 2.4) 16.7 (4.6) 4.2)
(1.8),
.03 -.13
.02 -.01 .24 .26
(0.6) . (0.7 a.s (2.4) (5.6) (5.4)
.01 - 0% =-14 ~.003 .25 .29
(0.3) . L9 Q.6) (1.2) (5.8) (6.3)
9-8 10-2 10-2 10-4 10-6 ap-0 1173 11-6 11-6

=

: S Alwava Numher of Ei
Religlous Y;:ll-:npcr 'fl:‘:l::ut% Siblinge - Conatant Number
of
nhurrvntlunl.

2%) (26) £3)) (28) 29) 1)
.02 -.003 .07 .37
(1.1) (2.0) (1.4) 993
.01 .06 %Y
(0.8) (1.4) 993
.05 .002 -.01 -.13 .24
(2.0) (1.2) 0.3) 448
-.01 -.002 .28 .03
0.5) €0.9) 1.1) 602
-.01 -.002 .24 .02
0.3 (1.1) (2.7} 602
.001 -.001 - .004 .01
(0.1) (2.1) 0.2) 602
-.01 -.000 ! .1 .07
(0.4) " (0.0) (3.9) 552
.70 -.08 .02 -.17 .28
(4.48) (0.5) (1.1) (0.4) 1068
.28 , .06 b .09
(6.0) (1.9) (3.5) 906
.27 ! .04 .40 .07
(5.4) (1.4) (3.0) 993
11-6 11-16 11-14
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Notes for Table 12

%rhe underlying data are described in Section 3. Underneath the point estimate:
are given absolute t values. A value of 1.0 is significantly nonzero at the '
30 percent lesvel, and 2.0 is significantly nonzero at the 5 percent level. For
economy of presentation some variables are excluded from the table if their ¢
values are very close to zero (e..g., medical attention. at birth by a nurse
from row 7; private and public sewage’ in relation 4, 5 and 7; no companion .
present in relations 1 and 2; Catholic in relations 4,5,7,5,9,10; frequency -

of church attendance .in relations 9 and 10). The coefficients of determination
* are corrected for degrees of freedom. ’ ‘

bDummy vﬁriable with value of 1 in indicated state, and otherwise 0.

Cyariable equals 3 if attention began in firsz trimester of last pregnancy,’
. 2 4in the 2nd, 1 in the 3rd, 0 if none. :

d 3

Multiplied by 10 .

©rhe number of observations varies because of the missing data problem
discussed at the end of Section 3. Sample size under 500 refers to working
women only, over 900 refers to all non-single women, and between 500 and 700
refers to women with pregnancies since the earthquake:

£ Past contraceptive use only.

gKnow].edge of contraception dummy variable.

;?Gap as pflgimu‘of survey.

Fjﬁuﬁﬁ;“§griﬁblé fdrnébhpéﬁioﬁ75pbbsed to cohtraceptive:préétice;
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Pregnancies per Year: The notion underlying our formulation of the

determinants of the number of pregnancies per year is that "the basic factor
is the.gap between the number of desired children and the number of live
children at the start'of the period (i.e., immediately after the earthquake).
Othex variables aftect the capability or tne desirability of closing this
gap at different rates?7

The first three rows of Table 12 give three different estimates of the
relation for the number of pregnancies per year. The firsttwo are alternatives
for the subsample of non single (i.e., accompanied at some time) w0men.28 |
The third is for currently woréing women. The coefficients of determination
are 0;37 in the first two eases enn 0.24 in the third. Thus these relatiens
"explain" a surprising amount of the variation in pregnancies per year, espec é
given the micro nature of the data.

The most 1nportant determinant of pregnancies per year, as anticipated,

PR T P e Y e e
. - o————
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i ————

is the gap betwcen desired children and the number of live children immediately
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after the earthquake. The results imply that for every additional child that .

)

is desired, all nonsingle women average 0.09 more pregnancies per year and
working women a'erage 0. 07 more pregnancies par year. . The substantial res; onse
';te shprtfalls below desired number of childr=n is con51stent with a nodel in
which fertility decisions in considerable part reflect rational decisions and
preferences, and not purely biological conditions. That the coefficient is
smaller for working women then for all nonsingle women also is consistent with
such a model of rationality in that the former tend to have higher opportunity
costs due to foregone earnings and thus adjust more slowly to fill the shortfa-
between actual and desired number of children.

The remainder of the variables can be thought of as a linear approximatio:
of explicit variables that affect the rate cf adjustment to £ill the gap.

between desired and actual children. A pricri the signs of some of these é:

variables are ambiguous. Better health and nutrition states, for example, Z
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increase the energy of a woman. This may mean that she can deal with or
physically have children at a faster rate. But it also may imply that the
opportunity cost 6f doing so is greater because the returns to other activities,
such as paid labor, are higher. Thus there may be "income" and "substitution |
effects of opposing signs. Which dominates a priori is not always obvious. -

Taken at their face values, the coefficient estimates of the health .
and nutrition variables reflect the differential dominance of such opposing
effects. Better satisfaction of caloric requirements and less incidence of
diseases that are preventable outside of the medical system both result in
estimated net faster adjustment. Better satisfaction of protein requirements,
and less incidence of diseases that are preventable with medical care, both on
net reduce the rate of adjustment, apparently due to the dominance of substi;
tution effects. A smaller proportion of child deaths relative to the total
born alive also reduces the rate, presumably in this case because of lessered
probabilities ot replacement births being needed to attain a given target of
desired children over a particalar time horizon. All of these effects seer -
to be about the same for working women as for all nonsingle women, with th?
;“Equalification that the 51gnif1cance levels ar=‘much smaller. for working woren L
i for the.incidence of diseases preventible w1th nedical.care and ‘for. the prvpor-
Ation of live births that 1ater died. | |

In regard to the nutrition variables, for all of the subsamples considered
one further observation need be made. If the caloric requirements variable
alone is included (as in the first.row), the coefficient estimate is much
smaller and less significantly nonzero than if the protein variable also is
included (as in the second row). This pattern may reflect the relatively
high correlation between these two variables (a simple correlation coefficient
of 0.89) that is mentioned in the previous section. Thus the coefficients
29

of the nutrition variables should be interpreted with some caution.

The economic activity variables represent one type- of opportunity cost l})b
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£il1l the gap in the number of desxred children more rapidly than those in more
‘32 -

stable arrangements. Perhaps there is greater pressure to reach the

target levels quicker if there is more’ uncertainty about the longeviety of - the

relation.33.'Another possibility is that usually at least one chiidbirth result

£ap more quickly.

The only other background variable for which there is a 31gnficantiy
nonzero estimate- is the negative one for age in .the second row. This sign
'might be interpreted as meaning that older women are not able to move towards
their desired targets as quickly as younger women due to greater subfecundity
and less energy with age. On the other hand, older women have fewer fecund
years remaining to attempt to attain their desired number of children, which

would seem to work in the other dlrection. " Moreover any interpretation of the

coefficient of age must be tempered because the estimate ig significantly non-

e e - ——— . .

of the union.
The last significantly nonzero coefficient estimate is the postive onc for

current Or past contraceptive. use. Of course contraceptive practices can b

vusedfto}feéulatejthe“rate of pregnanc1es as well as to prevent- unwanted prefnanci
Fafter the target.has been reached, Therefore Past or current contraceptive
users may have high adjustment rates towards their desired targets. A posiiive
sign might reflect that women who have more control over their destiny, as

proxied by using contraceprives currently or previously, move wore quickly
towards their targeted number of children. However it is not clear that

more rapid adjustment jis Preferable, as would be necessary for this explanation
to hold. Even after such reflections we continue to find the sign and significanc

of this estimate to be Puzzling,

Total Pre- and Post-Natal Infant Mortality Per Pregnaucy: Given the number

of pregnancies Per year, the number of incremental surviving children depends 'b\\)




on the number of pre-land post-natal infant deaths per pregnancy (and
the number of years). .Rows;4 and 5 in Fab13 12 present alternative -
“estimates of the determinants ot this total infant mortality per pregnancy.
The next two rows present estimates of two of.the compcnents of this variable:
abortione.per pregnancy and post-natal infant mortality ner pregnancy. Our
efforts to estimate the determinants of the third exhaustiVe_component,
involuntary infant grernatal nortality per pregnancy, proved abortive with a
negative coefficient of determination corrected for degrees of freedom. We
expect that this failure, as well perhaps as our very‘limited success with
abortions per pregnancy, reflects systematic misreporting as is diacussed in the
previous section. In any case at this time we focus our attention on the
total mqrtality variable, with scme references to the estimates of the other
components}4'

The most important single variable in explaining total and nost—natal
infant mortality per pregnancy is the gap betlween des1rcd and actual numbe:r oi

children. With every increase in this gap of one child, the ‘total and post-

natal mortality rates per pregnancy drop 3 perzent. The more additional

———

children are wanted, thus, the less are the irfant mortality rates. This dces
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;not necessarlly 2ean that unwanted pregnancies are aborted nor that unuant‘d
infants are allowed to die. In fact this variable is not significantly nonzero
in the relation for abortions per pregnancy.35 The inverse relation between

the gap of desired children and infant mortality may be purely involuntary.
‘———_\_‘

It may reflect correct appraisals about the extent to which limited fanily

resources cause additional children to be a real strain and have a higher

probability of dying, for which reason there is a low desired number of

additional children.

There is an additional drop of another 3 or 4 percent for total mortallty

‘- O S ] - . e e e e e e -
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per pregnancy (and of 6 percent for post-natal mortallty per pregnancy) fqr
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current and past contraceptlve users, as well as an increase in abortions per
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