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Abstract
The determinants of Desired family size (DFS) in
developing countries were examined by path analysis.
It was a secondary analysis of the World Fertility
Survey data for 10 selected countries. The model being
tested was a modified version of Easterlin’s
theoretical framework. It was expected that
Educational background (EB) would effect Desired family
size (DFS) through Marriage duration (MD), Biological
supply factors (CN), Actual family size (AFS), and
Contraceptive knowledge and use (CK, NCU).
Significance of the effects in the causal model were
evaluated using a one-tailed test at the .05 level.
Comparisons were made across countries, with
implications for explaining and predicting reproductive
preferences. As expected, an increase in educational
background was associated with lower Desired family
size, whereas an increase in Marriage duration and
Actual family size was associated with higher Desired
family size. It was also found that the paths from
Contraceptive knowledge (CK) and Non-contraceptive use
(NCU) to Desired family size (DFS) were not
significant; implying that either the causal direction
of the paths and/or the ordering of the variables could
be different from the one specified in the structural
model.

ii



Table of Contents

Acknowledgements

Abstract

List of Tables

List of Figures . . . . . . . . . .

Introduction
World Fertility Survey
Desired Family Size
Estimation Methods . .
Easterlin’s Synthesis Framework

Path Analysis . . . . . . .

Objective of the Present Study

Hypotheses

Method
Data
Variables

Model Specification and Estimation

iii

-

ii

vi

14

19

23

25

28
28
28

34



Results . . . . . . . . o . . . .00 38
Hypothesis la . . . . . . . . . . . . . . . 42
Hypothesis 1b . . . . . . . . . . . . . . . 43
Hypothesis 2a . . . . . . . . . . . . . . . 45
Hypothesis 2b . . . . . . . . . . . . . . . 46
Hypothesis 3 . . . . . . . . . . . . . . .. 47
Hypothesis 4a . . . . . . . . . . . . . .. 48
Hypothesis 4b . . . . . . . . . . . . . .. 50
Variables that Explain Desired Family Size . 50

Across Country Comparisons . . . . . . . . . 51

Discussion . . . . . . . . . ..o 54

References e e e e e e e e e e e e e e 65

Appendix A . . . . .. e e, 74

Appendix B . . . . . . . ..o, 75

Appendix C . . . . . . . .. oL, 79

Appendix D . . . . . . . L. .o, 106

iv



Table

Table

Table

Table

Table

List of Tables

Variables, Scale of Measurement and

Definition ..t oo rneseneeneenn..

Source of the Data for the

Original Variables ...........uu....

Factor Loadings for the Variables that
Constitute the Biological Supply

Factor for each Country ............

Summary of Direct, Indirect, and Total

Effects for the Valid Model for each

Frequency Count of Valid Paths and the
Average Direct, Indirect, and Total

Effects Across Countries ............



List of Figures

Figure 1 - Decomposition of Total effect

..........

Figure 2 - Causal structural model ................

vi



Desired Family Size

1

Introduction

Over the past 20 years, there has been an
increased awareness and interest in the growth of world
populations. This is especially true in developing
countries where resources to support or improve living
standards are limited. An understanding of Desired
family size and its determinants may help to explain
and predict reproductive preferences and also aid in
implementing family planning programs. A change
directed at those determinants influencing attitudes
(desires) may be a means of fertility reduction, if
preferences can be translated into behaviour change.
In most countries, if preferences were implemented
fertility would decline, however the levels would still
imply a high rate of population growth (Lightbourne,
1985) .

In the subsequent paragraphs, the following will
be discussed: (a) the data source for fertility and
other related measures; (b) the meaning of Desired
family size and how it is estimated; (c) Easterlin’s
synthesis framework explaining the determinants of
fertility; and (d) path analysis as a technique to
estimate the magnitude of direct and indirect effects

of certain variables on certain other variables.
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World Fertility Survey

The World Fertility Study is a cross-national data
set measuring fertility and related factors for 41
developing countries and 19 developed countries. The
objective of the study was to provide internationally
comparable data. It was sponsored by the International
Statistical Institute. Test-retest reliability of the
fertility preference variables varied from .40 for Peru
to .60 for Fiji; the percentage giving identical
responses for the number of children desired
(Lightbourne, 1985; Lightbourne & MacDonald, 1982).
Support for the validity of the WFS preference data
include the following: (a) fertility "preferences vary
greatly between countries in a reasonably plausible
manner that strongly supports the notion that the
responses are real, and not the product of random
answering"; and (b) an expected inverse relationship
exists between the desire for additional children and
desire for last birth, with the number of children
actually living (Lightbourne, 1985, p. 168). An
analysis of 19 Asian, Caribbean and Latin American
countries found the number of non-response was less
than 3% in most countries and never more than 5%, while
non-numeric responses were below 5% for 18 of the 19

countries examined (Lightbourne, 1985).
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Desired Family Size

The measurement of Desired family size (DFS) is a
basic component of most fertility surveys. Knowledge
of reproductive preferences can be helpful in
explaining and predicting fertility levels or completed
family size. However no coherent, systematic
universally agreed-upon definition as well as
estimation method of DFS exists in the literature.

First, the lack of a commonly accepted definition
of DFS can cause conceptualization difficulties for
both researchers and respondents. In the World
Fertility Survey (WFS) the following question was used
to measure Desired family size, "If you could choose
exactly the number of children to have in your whole
life, how many children would that be?" (Lightbourne &
MacDonald, 1982, p. 13). Alternatively, Desired family
size has been defined as existing parity (i.e., number
of children born) plus additional children desired
(Ware, 1974). 1In theory, the two measures should vyield
the same estimate of DFS.

The concept of DFS can be confused with other
concepts such as Wanted family size (Bongaarts, 1990;
Lightbourne & MacDonald, 1982; Udry, Bauman & Chase,
1973), Expected family size (Berent, 1983; Freedman,

Baumert & Bolte, 1959) and Ideal family size (Blake,
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1966; Scott & Morgan, 1983; Ware, 1974). In the
literature, the measurement of these concepts is based
on the wording of various questions, such as the
following; "How many children in all do you want to
have?" (Lightbourne & MacDonald, 1982, p. 20), "How
many children do you expect to have altogether?"
(Freedman et al., 1959, p. 139), and "What do you
consider is the ideal size of a family, a husband, a
wife and how many children?" (Blake, 1966, p. 160).

Most DFS questions have a face validity problem -
‘whose desire is being measured?’ (McClelland, 1983).
The questions are usually directed toward the wife.
Studies in developing countries have shown that
responses of husbands and wives frequently differ when
both are interviewed (Coombs & Fernandez, 1978; Knodel
& Prachuabmoh, 1976; Mott & Mott, 1985). Researchers
usually attempt to interview couples separately to
avoid biased responding, however, this may not always
be feasible.

A respondent’s interpretation of Desired family
size may be influenced by: (a) Demographic factors -
age, duration of marriage, number of children ever
born, and number of surviving children; (b) Economic
factors - income, social class, education, and

profession; (c) Cultural factors - religion, social and
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legal norms, life style, and contraceptive and birth
prevention practices; and (d) Psychological factors -
quality of marital relationship and family
satisfaction.

It is difficult to know the many considerations
the respondent may or may not be taking into account.
With no conditions or points of reference specified,
the respondent is free to answer in whatever terms seem
relevant to her/him and this may not necessarily be
similar for all respondents (Blake, 1966). A
researcher may not know what is influencing or
motivating an individual’s answer to a Desired family
size question. Desired family size may change with
actual child bearing experiences as well as with
changing life circumstances (Lightbourne & MacDonald,
1982) .

Given that the question represents the survey
designer’s objective and the respondent interprets it
correctly, the following problems still need to be
dealt with in the analysis of self-reported Desired
family size: (a) rationalization, (b) non-numerical
responses, {(c¢) gender preferences, (d) mortality
replacement and insurance, (e) fertility restriction,
and (f) fertility spacing (Bongaarts, 1990).

The relationship between family size desires and
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fertility behaviour may be the result of
rationalization or post hoc justification of actual
family size (Calhoun, 1991; Knodel & Prachuabmoh, 1973;
McClelland, 1983). A respondent‘’s actual family size
may positively affect Desired family size responses,
because children unwanted before the fact are often
reported as desired after the fact (Easterlin &
Crimmins, 1982). Conversely, a respondent who has
fewer children than anticipated may tend to rationalize
by retrospectively reducing desired family size
(Pullum, 1983).

When asked about fertility desires, a substantial
proportion of women provide non-numerical responses
such as it’s ‘up to God’ (Jensen, 1985; Lightbourne &
MacDonald, 1982; McCarthy & Oni, 1987). These missing
observations would not be a significant problem if they
were a random sample of surveyed women. However, it is
likely that women who provide such fatalistic answers
actually have family size preferences that exceed the
population average (Bongaarts, 1990). A study of
Nigerian women (McCarthy & Oni, 1987) found that
younger women, women with fewer children, women in
polygamous marriages, women residing in low
socioeconomic areas, women with little education, women

in traditional occupations, women with no knowledge of
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contraception, and no preference for a particular sex
composition were more likely to provide non-numerical
responses.

Widmer, McClelland, and Nickerson (1981) found two
effects of gender preferences for children on desired
family size; some respondents adjusted their desired
family size upward if their most preferred gender
composition was not achieved, while others adjusted
their desires downward when dealing with a less than
optimal gender composition. These differences tended
to be more prominent for all-boy or all-girl
compositions. The tendency for son preference was
common in many groups (a woman is more likely to desire
another child if she has all girls than if she has all
boys). However, this pattern was reversed in some
Central and South American groups (Knodel &
Prachuabmoh, 1976; United Nations, 1981, cited in
Pullum, 1983). The preference for balance (at least
one son and at least one daughter) was usually stronger
than for a son over a daughter (United Nations, 1981,
cited in Pullum, 1983).

Pebley, Delgado & Brinemann, (1979) found a
significant positive association between the number of
prior child deaths and the desire for additional

children. This association may depend on the sex



Desired Family Size

8

composition of existing children and tends to be
stronger at lower than at higher parities (Heer, 1983).

Fertility restriction, whether it is voluntary or
involuntary can have positive effects on Desired family
size. Because of economic, social, health or other
factors, a couple may not have any more children, even
though they report a desire for more children
(Bongaarts, 1990). Infecundity, marital disruption,
and non-marriage can also place restraints on
reproduction.

Finally, fertility spacing could influence Desired
family size both negatively and positively. A woman’s
later age at first birth and wider spacing between
children, may eventually result in her reported Desired
family size not being attainable. On the contrary, a
woman having a first birth at an early age and close
spacing of children, may eventually see her reported
Desired family size being surpassed.

Secondly, besides the conceptual problems
mentioned above, there are methodological issues such
as data collection and estimation methods to consider
when predicting Desired family size. Different
methodologies of analyzing and estimating DFS have
provided varied responses and estimates of DFS.

The method of data collection has been shown to
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influence responses to Desired family size questions.
When two methods were compared in China, a confidential
questionnaire versus a face-to-face interview, under
reporting of DFS occurred in the latter procedure
(Hermalin & Liu, 1990). The respective guestions
measuring Desired family size for the two methods were;
"If there were no limits set by the family planning
policy, you and your spouse would like to have ___
children?" and "If the present government policy had
not existed, how many children would you personally
like to have, in your whole life?" (pp. 342-343). Even
though the wording of the questions were different the
intent of measuring DFS was similar.

Estimation Methods. The methods of estimating

Desired family size can be conceptually divided into
three groups: (a) Method 1 - Self-reported responses;
(b) Method 2 - Wanted Total Fertility Rate (WTFR); and
(c) Method 3 - Stopping Point approach (used in the
cohort, synthetic, stationary model, denoted as the
‘Cohort model’).

Self-reported responses (R) to fertility questions
are the most common method to measure Desired family
size. However, as discussed previously, there are many
considerations to take into account when interpreting

respondents’ answers.
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The Wanted Total Fertility Rate (WTFR) approach
estimates Desired family size by responses to certain
fertility questions (Lightbourne, 1985). A k'*® child
is ‘unwanted’ if: (a) the actual number of children
(k) is greater than one’s self-reported desired family
size (R); or (b) a respondent said "No" to the
following Wanted family size question "Thinking back to
the time before you became pregnant with your child
number k, had you wanted to have any more children?".
If the respondent’s answer is "Yes" to the above
question then the Wanted family size can be computed as
WEFS1 = k + WM, where k is the number of living
children, counting a current pregnancy as a living
child and WM is a number specified in responding to the
following Wanted family size question "How many more do
you want to have (after the one you are expecting, if
being pregnant)?". Another way to estimate Wanted
family size is WFS2 = WFS1 - Unwanted child(ren) (as
defined above) (Lightbourne & MacDonald, 1982). Some
weaknesses of this method include: (a) it estimates
number of births wanted, not number of living children
wanted; (b) the possibility of ‘undecided’ or missing
responses to the WFS questions; and (c¢) the meaning of
the variable Wanted family size is indeterminate

because it combines a factual component (actual number
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of living children) and an attitudinal component
(number of additional children wanted) (Ryder, 1973).
Assuming that women in the sample become infertile
after 45 years old, a modified version of the
estimation of WTFR in Method 2 was suggested by
Bongaarts (1990) as WTFR = WMTFR + 1 - WM,,,,, where
WMTFR equals the proportion of the total fertility rate
attributable to births among women who want more
children at the time of the survey and WM,, , is a
correction factor representing the proportion of all
married women in age group 40 to 44 who want more
children. The reason for the plus one in the equation
is that every woman has precisely one last wanted birth
at some time during her reproductive life. Since this
desire can not be realized in the last cohort group
(aged 40-44), WMy is subtracted from the equation.
The Stopping Point approach (or the ‘Cohort
model’) estimates Desired family size by parity
specific proportions of women who want more children
and of women who want their last child, based on
answers to such questions as: "Do you want to have
another child sometime?", and "Thinking back to the
time before you became pregnant with your last child,
had you wanted to have any more children?" (Lightbourne

& MacDonald, 1982, p. 53). These proportions generate
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synthetic cohort estimates of Desired family size that
would result if each parity group is considered as an
artificial cohort passing through the family building
process. Even though the guestions used are from one
point in time, the DFS estimate that results from the
computational formula, represents a value for women of
a given parity level as if they had completed their
family building. The estimates are expected to remain
stable across time and represent the number of children
women would have if they ceased having children at the
point where they say they want no additional children.
The following assumptions characterize the Cohort
Model: (a) a cohort consists of a new group of women
of equal size (N) entering the fertile population; (b)
each time period represents a parity level, with all
time periods having equal intervals; (c) the maximum
family size in the fertile population is finite; and
(d) all women in a country are homogeneous with respect
to the implementation of Desired family size.

The following variables are used in the Cohort
Models: (a) Y = estimated value of Desired family
size; (b) E = the fertility implementation index
(proportion of women in the population who have fully
implemented their fertility preferences): (c) i =

1,...,k = parity levels; (d) N, = number of women of
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parity i; (e) L; = number of women of parity i who
wanted their last child; and (f) M; = number of women
of parity i who want more children. The objective is
to estimate the mean of Desired family size.

The following four probability models have been
developed to estimate P;, which is inserted into a
general equation (see Appendix A): (a) Model 1 (Udry
et al., 1973): P, = M; / Ny; (b) Model 2 (Pullum,
1979): P, = M; / L;; (c) Model 3 (Lightbourne, 1977):
Py = (M; / Ny) - (M, / Ny,); (d) Model 4 (Rodriguez &

Trussell, 1981):

k
> Y
- J=1

k
> Lo
Jj=1i

P, , 1i=0,...,k

The fifth model (Nour, 1983) estimates DFS directly
from an equation (see Appendix A).

The limitations of the first four estimation
models have been discussed (e.g., overestimation of the
assumed distribution for low parity levels and
underestimation for higher parity levels) (Huynh &
Schwarz, 1991; Nour, 1983). An improvement of the Nour
model has been proposed by Huynh and Xiong (1991) and
Huynh and Schwarz (1991). The estimation of average

Desired Family Size by means of probability models is
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an improvement over self-reported DFS (i.e., unbiased
by rationalization effects). The next stage in the
analysis of DFS is the understanding of the variables
that simultaneously influence DFS, directly or
indirectly and the relationships among them.

Fasterlin’s Synthesis Framework

It is important to know what variables influence
respondents’ Desired family size and ultimately the
number of children they will have, or their completed
family size, in order to better understand and
implement fertility planning programs. Easterlin
(1975, 1978) proposed a synthesis framework of
fertility determination, incorporating both the
economic and sociology views of fertility. It is
formalized in terms of three concepts: (a) demand for
children (Cd) defined as the number of surviving
children parents would want if fertility regulation
were costless; (b) potential supply of children (Cn)
defined as the number of surviving children parents
would want if they did not deliberately limit their
fertility; and (c) costs of fertility regulation (RC)
which includes both subjective (psychological) costs
and objective costs (time and money required to learn
and use specific technigues).

Demand for children is determined by income, price
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(of children relative to other goods) and tastes or
preferences (for children compared with goods).
According to Easterlin (1978) demand for children
probably corresponds to the measure of reported Desired
family size on surveys. McClelland (1983) also agrees
that measures of family size desires can be treated as
measures of demand, however the data suggest that ‘how-
many-more’ formats are better than ’over-again’
questions as measures of Desired family size. For
example, Desired family size may be defined as current
number of children plus the respondent’s answer to the
following question, "If you could have just what you
want, how many more children would you like to have?"
(McClelland, 1983, p. 296). Over again guestions ask
the respondent to state the number of children desired
if one were to begin childbearing over again.
Potential supply of children is determined by
natural (non-controlled) fertility (N) and child
survival rate (s). Therefore Cn = N s. The role of
natural fertility has been found to be more important
than differences in survival rates with regards to the
sources of household differences in the supply of
children (Easterlin & Crimmins, 1982). Biological
(genetic effects on fecundity, the effect of disease

and malnutrition on coital frequency, the ability to
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carry a fetus to term) and cultural factors (various
social customs or events that may inadvertently affect
coital frequency, fecundity or fetal mortality) can
affect natural fertility. The determinants of natural
fertility include: "(a) frequency of intercourse, as
affected by sexual desire and involuntary abstinence
due to such factors as impotence or illness, (b)
fecundity or infecundity as affected by involuntary
causes, and (c) fetal mortality from involuntary
causes" (Easterlin, 1975, pp. 55-56).

When Cn < Cd there is an excess demand situation,
therefore there is no desire to limit fertility. More
children are demanded or desired than one can supply or
produce. However when Cn > Cd, there is an excess
supply situation and one may be motivated to regulate
fertility. Fertility regulation costs would be taken
into account. The greater the motivation, the greater
is the expected use of fertility control. Both Cn and
Cd contribute to household differences in motivation
but demand (desire) plays a more important role in
determining whether fertility control methods will be
implemented (Easterlin & Crimmins, 1982).

Costs of fertility regulation can be grouped into
two types: (a) psychological costs - displeasure

associated with the idea or practice of fertility
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control; and (b) market costs - time and money
necessary to learn about and use specific techniques.
These costs depend upon attitudes toward and access to
fertility control. The duration of use of fertility
control is expected to vary inversely with the costs of
fertility control adoption (Easterlin & Crimmins,
1982). Ideally, empirical data should reflect
subjective attitudes towards the use of fertility
control, information about methods of control and the
economic costs of obtaining additional knowledge and of
purchasing supplies or services needed for control
(Easterlin & Crimmins, 1982).

If the difference between Cn and Cd is positive,
the number represents unwanted children a couple would
have if fertility were unregulated. Another measure of
unwanted children is the actual number of living
children (C) over the demand for children (C - cd). If
the cost of fertility regulation is high and motivation
(Cn - Cd) is low, then a couple may feel that the
disadvantages of unwanted children are less than those
associated with deliberately controlling fertility.

The couple weighs the cost of an unwanted child against
the cost of fertility control. The effectiveness of a
given method of fertility control tends to increase as

desired family size is reached (Easterlin & Crimmins,
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1982). The success of fertility control is measured by
the excess of potential supply of children over actual
family size (Cn - C) which represents children averted.

A study (Easterlin & Crimmins, 1982) empirically
investigated the ’‘synthesis framework’ of fertility
determination using World Fertility Survey data for two
countries (Colombia & Sri Lanka). The study population
was restricted to currently married females close to
the end of their reproductive careers (aged 35-44) who
have been married only once, are still married and who
have had at least two live births. One section of the
study examined how ten years difference in education of
the wife would affect fertility. The more educated
have lower marriage duration, lower secondary
sterility, shorter breastfeeding duration, reduced
child mortality, lower natural fertility, reduced
potential family size, reduced desired family size, an
increase in the number of fertility control methods
known, an increase in motivation for fertility control
(Cn - Cd) and more years use of fertility control.

A common finding in research is the negative
assoclation between female education and fertility
levels. However, the effect may vary according to
whether all or only married women and men are included

in the analysis (Cochrane, 1983; Singh & Casterline,
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1985). Female education has been found to be more
inversely related to fertility than male education
(Cochrane, 1983).

Easterlin’s synthesis framework has been
influential in guiding the thinking and research of
demographers and economists (Boulier & Mankiw, 1986;
DeGraff, 1991; Montgomery, 1987). The National Academy
of Sciences’ 2-volume book, (Bulatao & Lee, 1983) used
Easterlin’s framework to organize and present research
evidence on the determinants of fertility in developing
countries.

A critical assessment of Easterlin’s model, by
Schultz (1986) concluded that the "analytical framework
needs to be reformulated and then applied to better
household and community data using a statistically
consistent estimation method" to more accurately
capture the relationships determining fertility (p.
129). Schultz suggested the use of a "simultaneous or,
ideally, fully dynamic framework® to implement
Easterlin’s model (p. 138).

Path Analvsis

Path analysis is a technique based on a sequence
of simple and multiple regression analyses to estimate
the magnitude of direct and indirect effects of certain

variables on other variables, according to a
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hierarchical causal ordering of the variables in the
model. The variables are either considered to be
exogenous or endogenous. Exogenous variables are
measured variables not determined by, but may affect
succeeding variables in the model. Endogenous
variables are measured by at least one other variable
in the model. Each of them may be considered as a
dependent variable with reference to exogenous
variables or an independent variable with reference to
other endogenous variables.

The paths in the causal model are estimated by
unstandardized regression coefficients. The Total
effect of one variable on another is estimated by an
unstandardized beta coefficient from a simple
regression model with an intercept. The Total effect
can be decomposed into the following subcomponents:

(a) Direct effect (DE), (b) Indirect effect (IE), (c)
Unexplained effect (UE), and (d) Spurious effect (SE).
The sum of the Direct and Indirect effects is the Total
net effect (TNE), and the sum of the Direct, Indirect,
and Unexplained effect is the Total gross effect (TGCE).
These effects represent the decomposition of a
hypothetical causal relationship between two variables
(see Figure 1). A SAS computer program (SASPA) is

available to analyze and decompose the Total effects in
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Figure 1. Decomposition of Total effect.
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the causal model (Huynh, 1992).

The independent variable(s) (IV) or assumed cause
is represented by X; and the dependent variable (DV) or
assumed effect is represented by Y. Direct effects are
estimated by the partial regression coefficients of Y
on X;, computed for the multiple regression model that
contains all assumed causes of Y as - its independent
variables. The latter are the variables that have
arrows pointed to Y. When a variable is an assumed
effect of some variable(s) and also an assumed cause of
one or more other variable(s), the model will have
indirect effects. Indirect effects are estimated by
the product of Direct effects from the estimates that
form a causal path from one variable to another. If
there is more than one pathway to the effect, then the
Indirect effect is the sum of the products of Direct
effects that form the sequence of causal estimates from
a cause to an effect (Cohen & Cohen, 1983). The Total
net effect is the sum of Direct and Indirect effects.
The Unexplained effect represents systematic error one
cannot explain or a non-causal component of the model
(Fox, 1980). It can be used as a measure of
misspecification of the model. If it is too large
(i.e., 1f Unexplained effect greater than Direct

effect), the model may have to be changed (i.e., a path
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deleted) and reanalysed. The Total gross effect is the
sum of Direct, Indirect, and Unexplained effects. The
Spurious effect is estimated by the difference between
the Total effect and Total gross effect. It represents
residual or random error, an element of sampling
fluctuation. As with UE, if the Spurious effect is
larger than the Direct effect, a path may have to be
deleted and the model reanalysed.
Objective of the Present Study

Existing studies of Easterlin’s framework are at
the micro level with individual respondents as
subjects. The focus of Easterlin’s synthesis is on the
determinants of fertility or completed family size,
therefore the sample of women is restricted to those
near the end of their reproductive ‘life.’ In this
thesis, a modified version of Easterlin’s theoretical
framework, using the World Fertility Survey data, was
used to simultaneously assess the determinants
influencing DFS among developing countries. Once
significant variables for each country had been
selected, they were studied at the macro level, with
country as the analytical unit. The relation of
Educational background and other variables specified in
the model were examined. The present study examined

the determinants of DFS, with one of the determinants
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being Actual family size, for women from 15 to 49 vears
of age. Actual family size is the number of living
children at the time of data collection, hence it is
temporary and may not be the same as completed family
size. Therefore, Easterlin’s framework had to be
modified, with some variables being redefined and
measured differently, in order to incorporate it into a
causal structural model that could be tested at a macro
level.

The demand for children was measured by Desired
family size (Easterlin & Crimmins, 1982). DFS was
estimated in the framework of the Cohort Model (Nour,
1983). The DFS estimates were obtained from a table in
Huynh & Schwarz (1991).

Potential supply of children was measured by the
following proximate determinants: (a) duration of
marriage in years; (b) birth intervals in months; (c)
female fecundity; (d) duration of breastfeeding in
months; (e) infant mortality rate; (f) toddler
mortality rate; and (g) child mortality rate (Easterlin
& Crimmins, 1985). Before testing for statistical
significance, the form of data for each variable was
determined by the availability of data and the
interpretation of the results. To maintain consistency

across countries, only those variables common to all
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countries were included in the analyses.

Costs of fertility regulation were measured by
contraceptive knowledge of any modern method (e.g.,
pill, TIUD, condom, female sterilization, male
sterilization, or injection) and the non-use of
contraceptives (EBasterlin & Crimmins, 1982). The
reason for using non-contraceptive use as opposed to
use of contraceptives is the comparability and
consistency across countries. Reporting no use of
contraception is a clear response which is not biased
by what type of contraceptive was used (i.e., efficient
vs. inefficient methods).

An analysis of Educational background (EB) as an
exogenous variable influencing demand for children
(Desired family size), through marriage duration,
actual family size, potential supply of children
(biological factors), and fertility regulation costs
(knowledge and use of contraception) was examined. The
data available for Educational background refers to no
attendance at an educational institution at any time.
The variable to be analyzed for Educational background
is one minus the percent of No educational background,
representing the effect of education.

Hypotheses

Different variables may be more important for one
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country than another when explaining the influence of
various determinants on Desired family size. It is not
possible to develop precise hypotheses to predict any
such differences between countries. The Direct and
Indirect effects of the following variables on DFS were

tested separately for each country by a causal model:

(a) Educational background (EB), (b) Marriage duration
(MD), (c) Biological supply factor (CN), (d) Actual
family size (AFS), (e) Contraceptive knowledge (CK),

and (f) Non-contraceptive use (NCU).

The same negative relationship was found between
education and Actual family size as well as between
education and self-reported Desired family size
(Easterlin & Crimmins, 1982). It was proposed as
hypothesis 1 in this study. The rationalization effect
of Actual family size, (i.e., Children unwanted before
the fact are often reported as desired after the fact.
Easterlin & Crimmins, 1982; Pullum, 1983), led to the
proposal of hypothesis 3 which assumes that there is a
positive relationship between Actual family size (AFS)
and Desired family size (DFS). The negative
relationship between education and Marriage duration
(Easterlin & Crimmins, 1982) along with the assumed
negative relationship between education and both Actual

family size and Desired family size (hypothesis 1),
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resulted in hypothesis 2, about the predicted positive
relationship between Marriage duration (MD) and both
Actual family size (AFS) and Desired family size (DFS).
In hypothesis 4, a negative relationship between Actual
family size (AFS) and Contraceptive knowledge (CK) was
assumed. It was proposed on the basis of the positive
relationship between education and contraceptive
knowledge as well as the negative relationship between
education and Actual family size (Easterlin & Crimmins,
1982). Because of the natural contradiction between
Contraceptive knowledge (CK) and Non-use of
contraceptives (NCU), an assumed positive relationship
between Actual family size (AFS) and Non-contraceptive
use (NCU) was proposed (hypothesis 4).

The hypotheses mentioned above can be summarized
as follows:

1. The higher the Educational background (EB) of a
country, the lower will be the Actual family size (AFS)
and Desired family size (DFS) levels of that country.

2. The longer the Marriage duration (MD), the
higher the Actual family size (AFS) and Desired family
size (DFS).

3. Actual family size (AFS) will positively
influence Desgired family size (DFS).

4. An increase in Actual family size (AFS) will be
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related to a decrease in Contraceptive knowledge (CK)
and an increase in Non-contraceptive use (NCU).
Method

Data

Forty-one developing countries are reported in the
World Fertility Study. Use of the Nour cohort model is
restricted to 14 developing countries. The data are
from currently or ever married women aged 15 to 49.
The analyses were based on the available WFS data for
ten countries (i.e., Bangladesh, Columbia, Costa Rica,
Dominican Republic, Jamaica, Jordan, Republic of Korea,
Panama, Peru, Philippines). Separate analyses were
done for each country, with the results being compared
across countries. All computer programs were performed
by using SAS (SAS Institute Inc., 1990).
Variables

For each country there are only 10 data points,
representing the Number of surviving children or Actual
family size (AFS) (k = 0,1,...,9+). With so few
observations, the number of variables that can enter a
multiple regression model with sum of squares of
reasonable size is limited. To overcome this
difficulty, Factor analysis was used to reduce the
number of original variables to be used in the path

analysis. See Table 1 for a list of the variables,
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their measurement scale and definition and Table 2 for
the source of the variables. The variables were
measured in relation to the Number of surviving
children, representing means or proportions of the
variable of interest. Since some of the original
variables were based on Children ever born (e.g., No
educational background, Marriage duration, and Female
fecundity) as opposed to the Number of surviving
children, an adjustment was made to make all variables
correspond to the same measurement scale (i.e., Number
of surviving children). However, the Nour estimate of
DFS, by definition, is based on Children ever born and
no adjustment was made on this variable. A description
of the calculation of each variable is provided (see
Appendix B).

The factor labelled Supply (CN) consisted of the

following biological variables: (a) Birth interval
(BI); (b) duration of Breastfeeding (BF); (c) Female
fecundity (FF); (d) Infant mortality rate (IM); (e)

Toddler mortality rate (TM); and (f) Child mortality
rate (CM). A principal factor extraction was performed
to obtain a single set of factor scores for Supply
(CN) . For this purpose, prior communality estimates
were set to SMC (squared multiple correlations of each

variable with all other variables) as the starting
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parity or number of

surviving children

percentage of women

Table 1
Variables, Scale of Measurement and Definition
Variable Scale Definition
Desired family size mean Nour estimate
(DFS)
Actual family size (0,1,...,9+)
(AFS)
Educational percent one minus
Background (EB)
with no schooling
Marriage duration mean marriage duration
(MD) in years
Contraceptive percent knowledge of any
knowledge (CK) modern method of
contraception
Non-contraceptive percent no use of

use (NCU)

contraception



Biological supply
factor (CN)

Birth interval
(BI)

Breastfeeding
(BF)

Female fecundity
(FF)

Infant mortality
(IM)

Toddler mortality
(T™)

Child mortality

(CM)

mean

mean

percent

rate per 1000
births
rate per 1000
births
rate per 1000

births
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birth interval in
months

duration in months

currently married
fecund women
between birth and
first birthday
between first and
second birthdays
between second and

fifth birthdays
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Table 2

Source of the Data for the Original Variables

Factor Source

Desired family size (DFS) Table 6 (Huynh & Schwarz,
1991)

Educational background Table Al7 (Zoughlami &

(EB) Allsopp, 1985, p. 60)
Appendix C (Lutz, 1989, pp.
239-258)
Table 15 (Hodgson & Gibbs,
1980, p. 24)
Table 4 (Singh, 1982, p.
17)=

Marriage duration (MD) Appendix C (Lutz, 1989, pp.
239-258)
Table 17 (Hodgson & Gibbs,
1980, p. 26)

Contraceptive knowledge Table 25 (Vaessen, 1980, p.

(CK) 40)

Non-contraceptive use Table A4 (Sathar &

(NCU) Chidambaram, 1984, p. 36)
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Biological supply factor
(CN)
Birth interval (BI) Table 5 (Hobcraft &
MacDonald, 1984, p. 19)
Breastfeeding (BF) Table 5 (Ferry & Smith,
1983, p. 22)
Female fecundity (FF) Table B2 (Vaessen, 1984, pp.
41-44)
Appendix C (Lutz, 1989, pp.
239~258)
Table 15 (Hodgson & Gibbs,
1980, p. 24)
Infant mortality (IM) Table 13 (Rutstein, 1984, p.
Toddler mortality (TM) 32)

Child mortality (CM)

Note. ® Data for Jamaica only.
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values for the iteration, with only one factor being
retained by the Nfactor criterion (SAS Institute Inc.,
1990). This decision turned out to be correct since,
from the Factor analysis results, most factor loadings
were larger than .90 and the eigenvalues for the
factors indicated large differences between the first
and second factors and small differences between the
second and remaining factors. The factor scores of
Supply (CN) were then used to estimate the effects in
the causal model. See Table 3 for the factor loadings
of the variables comprising the Biological supply
factor (CN) for each country.

Model Specification and Estimation

Path analysis was used to test a structural model
based on a modified version of Easterlin’s theoretical
model (Easterlin & Crimmins, 1985). The model is
recursive (all causal links move in one direction i.e.,
no reciprocal causation or feedback loops) and fully
saturated (all variables are determined by all prior
causal variables). The only exogenous variable in the
model is the Educational background (EB) variable, with
the remaining variables namely, Marriage duration (MD),
Biological supply factor (CN), Actual family size
(AFS), Contraceptive knowledge (CK), Non-contraceptive

use (NCU) and Desired family size (DFS), being
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Table 3

Factor Loadings for the Variables that Constitute the

Biological Supply Factor for Each Country

Country BF BI FF IM ™ CM
Bangladesh .9978  .9709 -.6096 .8472 .9704 .9571
Columbia L9776  .9788 -.7139  .9479 .8566 .9968
Costa Rica .9724 7071 -.8735 .9777 .9882 .9822
Dominican .9608 .9177 -.7020 .9649 .9631 .8429
Republic

Jamaica L9132 .8243 -.7437  .9799 L9129  .9427
Jordan .9855  .9841 -.6563 .9196 .9496 .7629
Korea Rep.of 9739 9199 -.8246 .9765 L9672 .7693
Panama .9759  .8309 -.8629 .9740 L7222 .9230
Peru .9783  .9523 -.8234 .9791 .9792  .9903

Philippines .9608 .9684 -.6979 .9674 .9906 .9821
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endogenous variables (see Figure 2). DFS also
represents the ultimate outcome (dependent variable) in
the causal model.

Since directional tests are more powerful and
meaningful for causal analysis, the tests of
significance for Total, Direct, and Indirect effects
were based on a one-tailed test at the .05 level. The
significance of an effect indicates that its value
(Beta coefficient) is different from zero and this
difference is not due to chance alone. The original
data collected for a country was from a sample of
individual respondents (sample size varying between
countries). The data used in the present causal
analysis is based on means and proportions from the
original data. Since the actual sample sizes were
larger than 200, they were assumed to be taken from
normal populations, thus validating the use of the Z-
statistics and their p-values as tests of significance
(Sobel, 1986).

The first model to be analyzed for each country 1is
referred to as the primary model. It contains all
causal paths. Based on the analyses of this fully
saturated model, any path (representing effects between
two variables) with either the Unexplained effect or

Spurious effect being greater, in absolute value, than



Desired Family Size

37

Figure 2. Causal structural model.




Desired Family Size

38

the corresponding Direct effect, was deleted and an
additional model was analyzed for each country. This
process was repeated, if necessary, until all paths in
the model were valid. The last reduced model for each
country is referred to as the valid model. It is
important to note that all variables remain in this
model, although all invalid paths have been deleted.
Results

The decomposition of each causal path for the
primary and reduced models for each country are
presented in Appendix C. The following countries
required: (a) one reduced model - Columbia, Dominican
Republic, Jordan, Peru, Philippines; (b) two reduced
models - Bangladesh, Costa Rica, Jamaica, Panama; and
(c) three reduced models - Korea (Rep.of). The last
reduced model for each country is the valid model as
explained previously.

The Pearson correlation coefficients between the
factor and variables used in the causal structural
model are presented in Appendix D.

Tests of the significance of the hypotheses focus
on the valid models for each country. A summary of the
Direct, Indirect and Total effects for the causal paths
from the valid model for each country is presented in

Table 4. For interpretation purposes, if a research
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hypothesis was not supported (i.e., not significant),
the directional nature of the hypothesis was checked in
the primary model for its agreement with the predicted
direction.

Hypothesis la

The first part of hypothesis one predicted that
the higher the educational attainment of a country, the
lower would be the Actual family size of that country.
Per country analyses indicated that

(a) Bangladesh: significant negative Indirect

effect and Total effect, significant positive

Direct effect;

(b) Columbia: significant negative Direct effect

and Total effect;

(c) Costa Rica: significant negative Indirect

effect and Total effect;

(d) Dominican Republic: significant negative

Indirect effect and Total effect;

(e) Jamaica: significant negative Indirect effect

and Total effect;

(f) Jordan: significant negative Direct effect

and Total effect;

(g) Korea: significant negative Direct effect and

Total effect;

(h) Panama: significant negative Indirect effect
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and Total effect;

(i) Peru: significant negative Total effect; and

(j) Philippines: significant negative Direct

effect and Total effect.

Based on the Total effect, this hypothesis was
supported at the .05 level, for the valid model for
each of the ten countriegs. Educational background had
a significant negative Total effect on Actual family
size. For those countries with a significant negative
Indirect effect, it was found that the significance
represents the extent of the influence of Marriage
duration.

Hypothesis 1b

The second part of hypothesis one predicted that
the higher the educational attainment of a country, the
lower would be the Desired family size of that country.
Per country analyses indicated that

(a) Bangladesh: significant negative Total

effect;

(b) Columbia: significant negative Indirect

effect and Total effect, significant positive

Direct effect;

(c) Costa Rica: significant negative Direct

effect and Total effect, significant positive

Indirect effect;
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(d) Dominican Republic: significant negative
Indirect effect and Total effect, significant
positive Direct effect;

(e) Jamaica: significant negative Direct effect

and Total effect, significant positive Indirect

effect;

(£f) Jordan: no significant effects:;

(g) Korea: significant negative Total effect;

(h) Panama: significant negative Total effect;

(i) Peru: significant negative Direct effect and

Total effect, significant positive Indirect

effect; and

(j) Philippines: significant negative Direct

effect and Total effect.

On the basis of the Total effect, this hypothesis
was supported at the .05 level, for the valid model of
nine countries. The exception was Jordan. However,
the sign of the Total effect between EB and DFS for
Jordan was in the appropriate direction. An increase
in the proportion of the population with an education
resulted in lower Desired family size (DFS) levels.
The following countries had a significant negative and
valid Direct effect between EB and DFS: Bangladesh,
Costa Rica, Jamaica, Peru, and Philippines. Moreover,

the Indirect effects were negative and significant for
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Columbia, through Marriage duration, the Biological
supply factor and Contraceptive knowledge and for
Dominican Republic, through Marriage duration, the
Biological supply factor and Actual family size.

Hypothesis 2a

The first part of hypothesis two predicted that
the longer the Marriage duration, the higher the Actual
family size. Per country analyses indicated that

(a) Bangladesh: significant positive Direct

effect and Total effect;

(b) Columbia: invalid path;

(c) Costa Rica: significant positive Direct

effect and Total effect;

(d) Dominican Republic: significant positive

Direct effect and Total effect;

(e) Jamaica: significant positive Direct effect

and Total effect;

(f) Jordan: invalid path;

(g) Rorea: invalid path;

(h) Panama: significant positive Direct effect

and Total effect;

(i) Peru: significant positive Direct effect and

Total effect; and

(j) Philippines: invalid path.

Based on the Total effect, this hypothesis was
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supported at the .05 level for six countries.

Moreover, in each of these countries the Direct effect
between Marriage duration (MD) and Actual family size
(AFS) was positive and significant. On the other hand,
this path was not valid for four countries (Columbia,
Jordan, Korea, and Philippines).

Hypothesis 2b

The second part of hypothesis two predicted that a
longer Marriage duration would be associated with
higher Desired family size levels. Per country
analyses indicated that

(a) Bangladesh: significant positive Total

effect;

(b) Columbia: significant positive Direct effect

and Total effect, significant negative Indirect

effect;

(c) Costa Rica: significant positive Indirect

effect and Total effect, significant negative

Direct effect;

(d) Dominican Republic: invalid path;

(e) Jamaica: significant positive Direct effect

and Total effect, significant negative Indirect

effect;

(f) Jordan: dinvalid path;

(g) Korea: significant positive Total effect;
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(h) Panama: significant positive Total effect;

(i) Peru: invalid path; and

(j) Philippines: invalid path.

This path was not valid for four countries
(Dominican Republic, Jordan, Peru, and Philippines).
For the remaining six countries, the hypothesis was
supported at the .05 level for the valid model, based
on the Total effect. An increase in Marriage duration
(MD) is associated with an increase in Desired family
size (DFS). Columbia and Jamaica had a significant
positive Direct effect while Costa Rica had a
significant positive Indirect effect through Actual
family size.

The directional nature assumed in hypotheses 2a
and 2b was appropriate for all countries. For those
countries with an invalid path, the Total effect was in
the hypothesized direction in the primary model. Each
hypothesis was supported (i.e., significant) for those
countries with a valid path.

Hypothesis 3

It was expected that Actual family size would
positively influence Desired family size. Per country
analyses indicated that

(a) Bangladesh - significant positive Total

effect;
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(b) Columbia - invalid path;
(¢) Costa Rica - significant positive Direct
effect and Total effect;
(d) Dominican Republic - significant positive
Direct effect and Total effect;
(e) Jamaica - significant negative Direct effect,

significant positive Total effect;

(f) Jordan - no significant effects;

(g) Korea - invalid path;

(h) Panama - invalid path;

(1) Peru - significant negative Direct effect,

significant positive Total effect; and

(7) Philippines - invalid path.

It was observed that in the primary model an
increase in Actual family size (AFS) was associated
with an increase in Desired family size (DFS) for all
countries, based on the Total effect. The path
remained valid for six countries, with a significant
positive Total effect found for five of the six
countries, the exception being Jordan. The path was
not valid for the following four countries; Columbia,
Korea, Panama, and Philippines.

Hypothesis 4a

The first part of hypothesis four predicted an

increase in Actual family size would be associated with
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a decrease in Contraceptive knowledge. Per country
analyses indicated that

(a) Bangladesh: invalid path;

(b) Columbia: invalid path;

(c) Costa Rica: significant positive Direct

effect;

(d) Dominican Republic: significant positive

Direct effect;

(e) Jamaica: significant positive Direct effect;

(£) Jordan: dinvalid path;

(g) Korea: invalid path;

(h) Panama: significant positive Direct effect;

(i) Peru: no significant effects; and

(j) Philippines: significant positive Direct

effect.

Based on the Total effect, this hypothesis was not
supported. This path was not valid for four countries
(Bangladesh, Columbia, Jordan, and Korea). Of the
remaining six countries only one (Philippines) had a
significant effect (Direct) in the appropriate
direction at the .05 level. 1In the primary model, only
four countries (Jamaica, Panama, Peru, and Philippines)
had the sign in the hypothesized direction, based on

the Total effect.
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Hypothesis 4b

The second part of hypothesis four predicted a
positive relationship between Actual family size (AFS)
and Non-contraceptive use (NCU). This path was invalid
for all but two countries (Costa Rica and Dominican
Republic). Both countries had a significant positive
Direct effect for the valid model. However, the Total
effect for Dominican Republic indicated a significant
negative association between AFS and NCU. The
directional nature of the hypothesis may not be
appropriate since the primary model for each country
indicated a negative association (Total effect) between
Actual family size (AFS) and Non-contraceptive use
{NCU) .

Variables that Explain Desired Family Size

The variables expected to effect Desired family
size are listed from paths 16 to 21 in Table 5.
According to the average Total effect for all countries
with the respective path remaining valid, the magnitude
of the influence indicated CN (highest), EB, AFS, and
the rest with less than 10 percent. The Biological
supply factor (CN) and Non-contraceptive use (NCU)
remained in the valid model for three countries,
(Dominican Republic, Jordan, and Panama for CN and

Panama, Peru, and Philippines for NCU) while
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Contraceptive knowledge (CK) remained in the wvalid
model for only one country (Columbia). Of the six
variables expected to affect Desired family size in the
path model, only three paths consistently remained in
the valid model for most countries. The variables were
Educational background (EB), Marriage duration (MD),
and Actual family size (AFS). Of the three,
Educational background (EB) had the strongest influence
on Desired family size (average Total effect = -.17)
(see Table 5). EB was the only variable to remain in
the valid model for all countries, with a negative
Total effect on DFS. MD remained in the valid model
for six countries (Bangladesh, Columbia, Costa Rica,
Jamaica, Korea, and Panama) with a positive Total
effect on DFS. AFS remained in the valid model for six
countries (Bangladesh, Costa Rica, Dominican Republic,
Jamaica, Jordan, and Peru) with a positive Total effect
on DFS.

Across Country Comparlisons

A comparison across the 10 countries based on the
frequency with which a path remained in the valid model
revealed 13 paths occurring with a frequency count of 6
or more countries (see Table 5). Six paths remained
for all 10 countries, 1 path remained for 8 countries,

2 paths remained for 7 countries, and 4 paths remained
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for 6 countries. The other eight paths remained in the
valid model for three or fewer countries. Out of the
21 possible paths (variable pairs linked by an arrow)
in the primary model, most countries had a range of 10
to 16 paths remaining in the valid model, with most
countries having 10, 11 or 13 valid paths.

Included in Table 5 is the average for the Direct,
Indirect and Total effects for each path, based on the
valid model. These values were computed from Table 4,
by averaging the variable pair effects across
countries. The predicted direction of the hypotheses,
based on the averages for the effects indicated that:
(a) for hypotheses la, 1b, 2a, 3, 4a, the sign was in
the appropriate direction as predicted; (b) for
hypothesis 2b, the signs of the Indirect and Total
effect averages were in the appropriate direction as
predicted, however, the sign of the Direct effect was
not; and (c) for hypothesis 4b, the sign of the Direct
effect was in the appropriate direction as predicted,
however the sign of the Total effect was not.

A comparison of the predicted direction of the
hypotheses between the average Total effect across
countries to the primary model Total effects for each
individual country, indicated agreement for hypotheses

la, 1b, 2a, 2b, and 3, with the sign in the appropriate
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Table 5

Frequency Count of Valid Paths and the Average Direct,

Indirect and Total effects Across Countries

DV v Number of Average Average Average
Countries DE IE Total
Effect
1 MD EB 10 -1.73 -1.73
2 CN MD 7 .51 .13
3 CN EB 10 .57 -1.12 ~-.21
4 AFS MD 6 .64 .47
5 AFS CN 0
6 AFS EB 10 -.17 -1.03 -.79
7 CK MD 2 -.39 .39 -.01
8 CK CN 7 2.94 1.14
9 CK AFS 6 -.34 -.06
10 CK EB 10 -.16 .13 -.03
11 NCU MD 2 -10.11 .90 -.98
12 NCU CN 8 -11.65 -36.17 -8.56
13 NCU AFS 2 12.60 -2.07
14 NCU CK 1 -14.37 -5.78
15 NCU EB 10 -4.57 7.23 1.22
16 DFS MD 6 -.07 .03 .07
17 DFS CN 3 .02 -1.30 .24
18 DFS AFS 6 .26 .14
19 DFS CK 1 -.16 -.07
20 DFS NCU 3 .04 .0003
21 DF'S EB 10 -,12 -.05 -.17
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direction as predicted. For hypothesis 4a, only four
countries had the sign for the Total effect in the
appropriate direction in the primary model, which also
agreed with the sign for the average Total effect.
Whereas, in hypothesis 4b, no country had the sign for
the Total effect in the appropriate direction in the
primary model, and the same sign was found for the
average Total effect. Summary (average) results for
the predicted direction of the hypotheses were similar
to the results from the primary models, based on the
Total effect.
Discussion

The objective of the present study was to
simultaneously assess the determinants influencing
Desired family size for ten developing countries, using
Path analysis. The purpose of the specification and
quantification of the path model was to decompose the
relationship between Educational background (EB) and
Desired family size (DFS), with the inclusion of
intermediate (endogenous) variables (i.e., Marriage
duration (MD), Biological supply variables (CN), Actual
family size (AFS), Contraceptive knowledge (CK) and
Non-contraceptive use (NCU)) to enhance the
understanding of the relationship. In order to provide

relevant information about the determinants of DFS, the
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variables included in the model were conceptualized,
selected and transformed in a standard fashion for the
comparative analyses among countries.

From the proposed causal model, it was found that
only three variable paths to Desired family size (DFS)
consistently remained valid and significant across the
developing countries under consideration. The
variables were Educational background (EB), Marriage
duration (MD), and Actual family size (AFS). The
variables of Biological supply factor (CN),
Contraceptive knowledge (CK) and Non-contraceptive use
(NCU) often became ultimate outcomes or final dependent
variables in the valid path models. As expected, an
increase in Educational background (EB) was associated
with lower Desired family size (DFS), whereas an
increase in Marriage duration (MD) and Actual family
size (AFS) was associated with higher Desired family
size (DFS).

The positive association between Actual family
size (AFS) and Desired family size (DFS) can be
explained as follows; "First, where preferences are
successfully implemented, women who initially desired a
large family will eventually have one, ... Second,
where implementation is poor, women may tend to

rationalize an actual large family by reporting it as
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their preference® (Pullum, 1983, pp. 346-347). It is
not clear if Desired family size (DFS) determines
Actual family size (AFS) through fertility control or
if Actual family size determines Desired family size
(Knodel & Prachuabmoh, 1973). Our results show that
AFS influences DFS but it may be that the relationship
operates in both directions.

Educational attainment was found to have a
negative Total effect on Marriage duration (MD) and
Actual family size (AFS). These results were also
expected. The comparability of the education variable
is complicated by the diversity and quality of
educational systems from one developing country to
another (Zoughlami & Allsopp, 1985). The data show
much smaller negative Total effects of Educational
background (EB) on Desired family size (DFS) than
Educational background (EB) on Actual family size (AFS)
for each country. Lightbourne and MacDonald (1982)
found that when the number of living children were
controlled for, there was no evidence of divergence in
preferred numbers of children between cohorts of women.
This is a reason why DFS was chosen rather than AFS as
the ultimate outcome variable in the path model, since
it’s more stable and more useful for prediction and

policy making. If the average variation in Desired
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family size among women is less than that of Actual
family size, it may be that less educated women are
less effective in translating their preferences into
appropriate behaviour. Education may reduce the demand
or desire for children and thus increases one’s ability
to regulate fertility, resulting in lower Actual family
size.

Marriage is nearly universal for women in
developing countries (McDonald, 1985). As expected an
increase in Marriage duration (MD) was associated with
an increase in Actual family size (AFS) and Desired
family size (DFS) for the countries where the
respective paths remained in the valid model. Mean age
at marriage ranges from age 16 to 25 across the 10
developing countries. "Timing of entry into marriage
is linked to sexual exposure in most societies and
constitutes an important potential force for fertility
reduction" (Cleland & Hobcraft, 1985, p. 4).
Implementing a delay of marriage for women beyond a
certain age would imply considerable structural change,
with the emergence of new roles for single women. One
new role may be employment outside the family
(McDonald, 1985). Marriage duration (MD) was shown to
decrease with increased education for all countries.

Three variable paths to Desired family size did
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not consistently remain valid among the developing
countries under consideration. They were the
Biological supply factor (CN), Contraceptive knowledge
(CK) and Non-contraceptive use (NCU) variables. It may
be that the underlying causal link (i.e., directional
arrow) between these variables and Desired family size
(DFS) is in the reverse direction as proposed in the
present path model or the causal ordering of the
endogenous variables could be different from the one
specified in the path model. Tsui (1985) stated that
as "more women use contraception, desire for more
children declines" (p. 127), implying a positive
relationship between Non-contraceptive use (NCU) and
Desired family size (DFS). However, based on the Total
effect from the primary model, NCU had a small
nonsignificant association with DFS for all but two
countries in this study (Bangladesh and Jamaica).
Greater knowledge of and access to family planning
methods results in more salient fertility preferences
and smaller Desired family size (Pullum, 1983). Based
on the Total effect from the primary model,
Contraceptive knowledge (CK) and Desired family size
(DFS) were negatively associated for six countries in
this study (Columbia, Jamaica, Korea, Panama, Peru and

Philippines). However, the causal direction of the
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association between Contraceptive knowledge and use
with Desired family size is unclear (McCarthy & Oni,
1987).

Both parts of the fourth hypothesis were not
supported, based on the Total effect. The first part of
the hypothesis predicted an increase in Actual family
size (AFS) would be associated with a decrease in
Contraceptive knowledge (CK). The second part of the
hypothesis predicted an increase in Actual family size
(AFS) would be associated with an increase in the
proportion of the population not using contraceptives
(NCU). The directional nature of these hypotheses was
not supported. Based on the Total effect from the
primary model, the signs were not in the hypothesized
direction; for hypothesis 4a, six of the ten countries
had the sign for the Total effect indicating a positive
relationship between AFS and CK, whereas for hypothesis
4b, all countries had the sign for the Total effect
indicating a negative relationship between AFS and NCU.
The data suggested that an increase in Actual family
size was associated with an increase in Contraceptive
knowledge and a decrease in the proportion not using
contraceptives (NCU). Even though these results were
unexpected, they provide insight and encouraging

information to the developing countries considered. As
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Actual family size increases, there becomes more
awareness in the knowledge of contraceptives and an
increase in the use of contraceptives. According to
Sathar and Chidambaram (1984), Asian and African
countries report highest use of contraceptives among
women with four or more children, while in the
Americas, highest use is reported by women with only
two children. Knowledge of contraception methods has
been found to be relatively unaffected by the number of
living children. However, in developing countries
women with no children generally have a lower level of
knowledge, while women with one or more children have
similar levels (Vaessen, 1980).

The supported hypotheses (i.e., hypotheses one,
two and three) were expected, whereas, the non-
supported hypothesis (i.e., hypothesis four) was
somewhat unexpected and thus may need more research.
The data indicated that an increase in the proportion
of the population with an education will (directly
and/or indirectly) lower Marriage duration (MD), Actual
family size (AFS) and Desired family size (DFS). A
reduction in Marriage duration will (directly and/or
indirectly) lower Actual family size (AFS) and Desired
family size (DFS). Therefore, in general, to restrict

population growth, governments should encourage
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educational pursuits and delay entry to marriage.

From the World Fertility Survey (WFS), the summary
data at the country level is readily available as
compared to the full data for individuals within a
country. The macro approach to path analysis allowed
comparisons to be made across several countries.
However, with country as the analytical unit there was
a limit to the number of variables that could be used
in the causal model. Only variables common to all
countries were analyzed in order to make cross-national
comparisons meaningful. The variables considered in
the path model were measured in a uniform way across
countries in the WFS. The sampling procedures employed
by the World Fertility Survey were sophisticated and
the samples can be considered representative of the
population in each country. A variety of developing
countries were considered in the analyses, differing
with respect to location, population, culture and
economics.

As mentioned before, the preliminary steps of Path
analysis consist of a series of simple and multiple
regressions. Therefore, Path analysis can be
considered as a refinement of the regression approach.
Moreover, Path analysis has advantages over regression

as a method of data analysis. Path analysis enables



Desired Family Size

62

one to test hypotheses simultaneously. In Path
analysis, the variables are causally ordered in the
model and the causal directions between variable pairs
are indicated by arrows. Therefore, Path analysis is
an appropriate methodology to decompose the complex
causal links that exist between variables and classify
them into Total, Direct and Indirect effects.

A limitation of the data set is that it is based
on one point in time and may not necessarily apply to
changes over a long period. The World Fertility Survey
(WFS) data was originally collected in the late 1970s.
However, it is expected that fertility levels and
trends of the selected countries would not have changed
dramatically over the past 15 years. This study did
not include such countries with impelling population
problems like China and India. A limitation to the
generalization of results is the difficulty associated
with breaking the variables down into meaningful
categories that could be analyzed using Path analysis.
A complete understanding of the determinants of Desired
family size may be hampered due to this constraint. 1In
the future, this restriction could be overcome by an
in-depth study of a smaller number of countries for
which the WFS provided much more detailed data

breakdowns. In relation to the number of developing
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countries reported in the WFS (41), comparable data was
available for only 10 countries. This may be
considered too few countries to make broad
generalizations to all developing countries.

An extension of the present research may be to
consider other variables not included in the present
causal model that may effect Desired family size (DFS).
For example, income levels or occupation could have
been used instead of Educational background (EB) as the
exogenous variable in the model. Similarly, a
distinction between urban and rural women may be an
important classification to justify analyzing separate
path models to test how place of residence influences
the determinants of Desired family size (Ahmed, 1981;
Bailey & Weller, 1987).

If our objectives were not related to the factors
that influence Desired family size (DFS), a change in
the model such as a reverse in the positions of Desired
family size (DFS) and Actual family size (AFS) could
provide different information on the determinants of
the family size. However, it is expected that the
determinants of both AFS and DFS would be similar
(Pullum, 1983).

As mentioned earlier, after the analyses have been

done at the country level, future research may include
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per country studies to get a clearer understanding of
the determinants of Desired family size at an
individual level. A comprehensive review of this topic
may be done, looking at more variables and considering
more developing countries. This review may take on the
form of a meta-analysis, incorporating moderator
variables such as education, income, occupation, and
urbanization along with other social, psychological and
economic variables expected to influence Desired family

size.
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Appendix A

Cohort Model Egquations

The mean of Desired family size is:

k
by =Y 1 P(v=i)
i=0

where P(Y=1i) is the probability to have Y=i.

A general form of estimating P(Y=1)

is:
i-1
P(y=1i)=(1-P,) [] P;, i=0,...,k, where [][ P;=P, P,...P;,
j=o
where P; = P[(Y > i) | (Y 2 i)] is the conditional

probability that Y is greater than i given that Y is at

least as large as 1.

The Nour (1983) model equation is:

- — (k+1) (Li - Mi) ;_
P (Y=1) TeE (k1) = . I=0,...,k
Ny
i=0

where E is the unique solution to the following

recursive equation system

k K
g; 1+ E(k-1) k+1 DIEAR
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Appendix B

Calculation of Variables

The following is a description of the calculation
of the variables used in the analyses. The age groups
were: 15-19, 20-24, 25-29, 30-34, 35-39, 40-44, and 45-
49. The parity levels or the number of surviving
children ranged from zero to nine plus. The values in
Appendix C of Lutz (1989, pp. 239-258) representing
percent of the female population; by age and children
ever born, and by marriage duration and children ever
born were adjusted by using Tables 15 and 17 from
Hodgson and Gibbs (1980, pp. 24, 26) to represent
percent of the female population by the number of
surviving children.

Educational background

Percent of female population with no schooling by
age group multiplied by the total number of women by
age group and parity level. The total number of women
with no education across all age groups for a certain
parity level divided by the total number of women
across all age groups for a certain parity level. This
gives the percentage of women with no education by
parity level. Educational background was calculated by
one minus the percent of women with no education.

Assumption - education level within an age group
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remains constant across parity levels.

DFS, Nour estimate

An estimate of DFS by children ever born among
currently married fecund women. This variable could
not be adjusted for the number of surviving children
because the Nour definition and estimate of DFS is
based on children ever born.

Marriage duration

The duration of marriage in years was grouped into
seven ranges; 0-4, 5-9, 10-14, 15-19, 20-24, 25-29, and
over 30. The mean for each grouping was set to; 0, 5,
10, 15, 20, 25, and 30 respectively. The number of
women for a given parity level and marriage duration
was calculated and multiplied by the preset means for
marriage duration, and then summed across the marriage
durations for a given parity level. This was divided
by the total number of women across marriage durations
for a given parity level, giving the average marriage
duration for women of a given parity level.

Birth interval

The table provides the mean birth interval in
months for one to eight births, inclusive. The mean is
based on a trimean (T), zero to five years before the
survey, T = (q; + 2q, + d3) /4. The quartiles (q,, d,

d;) are defined by the "durations by which 25, 50, and
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75 percent of the women who have a subsequent birth
within five years have done so* (Hobcraft & McDonald,
1984, p. 10).

Breastfeeding

The table provides the mean duration of
breastfeeding in months by mother’s parity, for
surviving children.

Female fecundity

A women was considered fecund if both the self-
reported and behavioral measures agreed. Self-reported
fecundity was measured by the following question "As
far as you know, is it physically possible for you and
your husband to have a child, supposing you wanted
one?" (Vaessen, 1984, p. 12). Women who responded
‘ves’ or ‘don’‘t know’ were classified as fecund. The
behavioral measure was based on contraception use,
exposure time, and interval since last birth. "Women
with an open interval of five or more years who did not
use contraception during that interval and were
continuously married for the last five years are
classified as infecund. All others are classified as
fecund" (Vaessen, 1984, p. 12).

Percent of female population who are fecund by age
group (< 25, 25-34, 35-44, 45+) multiplied by the

number of women by age group and parity level. For
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overlapping age groups the same value (percent) was
used. The total number of women who are fecund across
all age groups for a certain parity level was divided
by the total number of women across all age groups for
a certain parity level. This gives the percentage of
currently married women who are fecund by parity level.
Assumption - fecundity level within an age group
remains constant across parity levels.

Infant / Toddler / Child mortality rates

The table provides infant, toddler, and child
mortality rates by order of birth (1, 2-3, 4-6, 7+).
For overlapping parity levels the same rate was used.

Contraceptive knowledge

The table provides the percent of ever-married
women reporting knowledge of any modern method by
number of living children.

Non-contraceptive use

The table provides the percent of currently
married women who do not use contraception by number of

living children.
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Appendix C

Decomposition of each Causal Path for the Primary,

Reduced and Valid Models for each Country

*

p < .10 "p < .05 (one tailed)
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BANGLADESH -~ Primary Model
Dv IV DE IE UE SE TNE TGE TOTAL

1 MD EB -1.15"" -1.15 -1.15 -1.15*
2 CN MD -.32 .42 ~-.32 .10 .10
3 CN EB -.48 .37 -.11 -.11 -1
4 AFS MD 1.12* .03 -.75 1.15 .40 .40™
5 AFS CN -.09 ~-2.87 4.94 -.09 -2.96 1.98"
6 AFS EB .82"  -1.28" -.46 -.46 -.46"
7 CK MD .25 ~2.23 2.40 -1.98 .42 .42
8 CK CN 3.20™ .09 -.99 1.71 3.29 2.30 4.01™
9 CK AFrsS -1.04 .55 1.41 -1.04 -.49 .92™
10 CK EB -.32 ~.18 -.50 ~-.50 -.50™
11 NCU MD .17 .58 -1.21 .75 -.46 —-.46""
12 NCU CN -1.56" .93 3.14 -5.41 -.63 2.51  -2.90"
13 NCU AFS .58 -.31 -.37 -.97 .27 -.10 -1.07™
14 NCU CK .30 -.66 -.36 .30 -.36 -.72™
15 ©NCU EB .96" -.42 .54 .54 .547
16 DFS MD -. 43" .31 .21 -.12 .09 .09*
17 DFS CN -.27 -.11 -1.01 1.74 -.38 -1.39 .357
18 DFS AFS .18 .02 .002 .01 .20 .20 21
19 DFS CK -.04 -.03 .01 .15 -.07 -.06 .09™
20 DFS NCU -.09 -.06 -.03 -.09 -.15 ~-.18"

21 DFs EB -.53" .43 -.10 -.10 -.10™
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BANGLADESH - Reduced Model

DV IV DE iE UE SE TNE TGE TOTAL
1 MD EB -1.15* -1.15  -1.15 -1.15*
2 CN MD
3 CN EB -.11* -.11 -.11 -.117
4 AFS MD 1.15™ -.75 1.15 .40 .407
5 AFS CN
6 AFS EB .87 -1.33™ -. 46 ~-.46 -.46™"
7 CK MD
8 CK CN 3.52% .49 3.52 4.01 4.01*
9 CK AFS
10 CK EB -.10 -.40™ -.50 -.50 -.50"
11 NCU MD
12 NCU CN
13 NCU AFS
14 NCU CK
15 ©NCU EB 547 .54 .54 .54™
16 DFS MD -.52% .29 .32 -.23 .09 .09*
17 DFS CN
18 DF8 AFS .25 -.01 -.02 .25 .23 .21%
19 DFg8 CK
20 DFS NCU .15 -.33 -.004 .15 -.18 -.18*

21 DFS EB -.67" .57 -.10 -.10 -.10™
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BANGLADESH - Valid Model
Dv IV DE IE UE SE TNE TGE TOTAL

1 MD EB -1.15" -1.15 -1.15 -1.15"
2 CN MD
3 CN EB -.11* -.11 -.11 - 11
4 AFS MD 1.15™ -.75 1.15 .40 L40™
5 AFS CN
6 AFS EB .87™ ~1.33™ -.46 -.46 -.46™
7 CK MD
8 CK CN 3.52% .49 3.52 4.01 4.01™
9 CK AFS
10 CK EB -.10 -.40" -.50 -.50 -.50"
11 NCU MD
12 NCU CN
13 NCU AFS
14 NCU CK
15 NCU EB .54" .54 .54 .54
16 DFS MD ~-.49 .37 .21 -.12 .09 .09
17 DFS CN
18 DFS AFS .32 -.03 -.08 .32 .29 21
19 DFS CK

20 DFS NCU
21 DFS EB -.52" 42" -.10 -.10 -.10""
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COLUMBIA - Primary Model

Dv v DE IE UE SE TNE TGE TOTAL
1 MD EB -1.75" -1.75 -1.75 -1.758"
2 CN MD .66™" -.53 .66 .13 .13*"
3 CN EB .93" -1.15™ -.22 -.22  -.227
4 AFS MD -.23 .27 .43 .04 .47 L4T7"
5 AFS CN .41 .47 1.61 .41 .88  2.49™
6 AFS EB -1.14" .31 -.83 -.83 -.83"
7 CK MD -.11 1.82* -1.64 1.71 .07 .07
8 CK CN 2,79 -.24 -.29 -1.01 2.55 2.26 1.25™
9 CK AFs -.60 1.70  -.95 -.60 1.10 .15
10 CK EB -.18 .08 -.10 -.10 -.10
11 NCU MD 1.30 -12.14™ 10.22 -10.84 -.62 -.62
12 NCU CN -15.20™ -.47 1.56 5.33 -15.67 -14.11 -8.78""
13 NCU AFS 7.65™ .85 -18.42 8.64 8.50 -9.92 -1.28
14 NCU CK -1.42™ -3.88 -.38 -1.42 -5.30 -5.68"
15 NCU EB 6.14™ -5.17" .97 .97 .97
16 DFS MD .36 -.33" .02 .03 .05 .05*
17 DFS CN -.30 -.11 .13 .45 -.41 -.28 .17
18 DFS AFS .29 -.01 -.36 .19 .28 -.08 11
19 DFS CK -.16 .02 .01 .06 ~-.14 -.13  -.07
20 DFS NCU -.01 .03 -.01 -.01 .02 .01

21 DFS EB L7117 -.80% -.09 -.09 -.09*
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COLUMBIA - Valid Model

DV IV DE IE UE SE TNE TGE  TOTAL
1 MD EB -1.75"" ~-1.75 -1.75 -1.75"
2 CN MD .66 -.53 .66 .13 .13
3 CN EB .93% -1.158" -.22 -.22 -.22"
4 AFS MD
5 AFS CN
6 AFS EB -.83™ -.83 -.83 -.83™
7 CK MD
8 CK CN 2.56™ -.30 -1.01 2.56 2.26 1.25*
9 CK AFS
10 CK EB L46™ -.56" -.10  -.10 -.10
11 NCU MD
12 NCU CN  -15.91* 1.61 5.52 -15.91 -14.30 -8.78""
13 NCU AFS
14 NCU CK
15 NCU EB -2.48" 3.45™ .97 .97 .97
16 DFS MD .30™ -.27" .02 .03 .05 .05*"
17 DFS CN
18 DFS AFS
19 DFS CK -.16" .01 .08 -.16  -.15 ~-.07
20 DFS NCU
21 DFS EB LA42*F -.51* -.09  -.09 -.09%
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COSTA RICA - Primary Model

bv IV DE IE UE SE TNE TGE TOTAL
1l MD EB -2.89" -2.89 -2.89 -2.89"
2 CN MD .31 -.17 .31 .14 147
3 CN EB .49” -.90™ -.41 ~.41 .41
4 AFS MD .50 .14 -.18 .64 .46 .46™"
5 AFS CN .45 .84 1.61 .45 1.29 2.90"
6 AFS EB .31 -1.64 -1.33 -1.33 -1.33"
7 CK MD .23 .16 -.37 .39 .02 .02
8 CK CN -.14 .14 .07 .13 .07 .207
9 CK AFS .31 -.12 -.13 .31 .19 .06"
10 CK EB L99"  -1.047 -.05 -.05 -.05
11 NCU MD -14.98"" 1.64 12.37 -13.34 -.96 -.96"
12 NCU CN -28.36™ 7.04 4.11 7.82 -21.32 -17.21 -9.39™
13 NCU AFS 15.80" .24 -9.24 -8.95 16.04 6.80 -2.15"
14 NCU CK .77 30.74 -54.14 .77 31.51 -22.63"
15 NCU EB -31.76" 33.88 2.12 2.12 2.12
16 DFS MD -.54 .38 .27 -.16 11 11
17 DFS CN -.26 .16 .24 .47 -.10 .14 .61
18 DFS AFS .58 .19 -.26 -.28 .77 .51 .23"
13 DFS CK .38 .003 1.37 -1.36 .38 1.75 .39
20 DFS NCU .004 .03 -.03 .004 .03 -.004

21 DFS EB ~-1.22 .90 -.32 -.32 -.32"



COSTA RICA -

B o U W N

10
11
12
13
14
15
16
17
18
19
20
21

DV

MD
CN
CN
AFS
AFS
AFS
CK
CK
CK
CK
NCU
NCU
NCU
NCU
NCU
DFS
DFS
DFS
DFS
DFS
DFS

Iv

EB
MD
EB
MD
CN
EB
MD
CN
AFS
EB
MD

AFS
CK
EB
MD
CN
AFS
CK
NCU
EB

Reduced

DE

-2.89™
.31
.49"
.64

.53

.55"
.65
-14.79*
-28.46™
16.03"

-30.99"
-.56""

.61%"

Model

33.
.40

IE

.90™

.86™"

L70%
.46

11**

.80™

UE

.17

.18

.09
.21

.37

.35

.63

.27

.16

SE

.19

12
-10.

.28

.72

55

.22

Desired Family Size
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TNE TGE TOTAL
-2.89 -2.89 -2.89"
.31 .14 L14™
-.41 -.41 -.417
.64 .46 .46™

-.08 .01 .207
.55 .34 .06"
-.05 -.05 -.05
-13.33 -.96 -.96"

~-28.46 -22.11 -9.39™
16.03 8.40 -2.15"

-.16 11 11
.62 .45 .23%
-.32 -.32 -.32™



COSTA RICA -~ Valid Model

W N o W

10
11
12
13
14
15
16
17
18
19
20
21

DV

MD
CN
CN
AFS
AFS
AFS
CK
CK
CK
CK
NCU
NCU
NCU
NCU
NCU
DFS
DFS
DFS
DFS
DFS
DFS

v

EB
MD
EB
MD
CN
EB
MD
CN
AFS
EB
MD
CN
AFS
CK
EB
MD
CN
AFS
CK
NCU
EB

-2

-14.

-28
16

~-30.

DE

.89™
.31
.49”

.64™

.53

.52™

.64"

79**

.46

.03

99**
.56

.61

L1227

33.

IE

.90™"

.86™

.69"
.46

11**
.40™

.80™

UE

<17

.18

.19

.37

.35

.63

.27

.16

Desired Family Size

SE TNE

-2.89
.31

.64

-13.33
12.72 -28.46
-10.55 16.03

TGE

-2.
.14
.41
.46

89

.33

.33
.05
.96
11
.40

.12
.11

.45

.32

87

TOTAL

-2.89"
.147

.46

.06”

-.96"

-9.39"

-2.15"

.11

.23

-.32"
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DOMINICAN REPUBLIC - Primary Model

DV IV DE 1IE UE SE TNE TGE TOTAL
1 MD EB -1.73* -1.73 -1.73 -1.73*"
2 CN MD .33 -.21 .33 .12 L12*
3 CN EB .39% -.57" -.18 -.18 -.18**
4 AFS MD .28** .15* .05 .43 .48 .48
5 AFS CN L4577 .75 1.17 .45 1.20 2.37"
6 AFS EB -.26" -.57" -.83 -.83 -.83™
7 CK MD ~.20 .15 .08 -.05 .03 .03
8 CK CN ~.58* .36” .09 .15 -.22 -.13 .02
9 CK AFS L79* -.44 -.28 .79 .35 .07*
10 CK EB .14 -.20 -.06 -.06 -.06"
11 NCU MD -6.10"  1.01 4.10 -5.09 -.99  -.99®
12 NCU CN  -12.84™ 6.09" -.84 -1.31 -6.75 -7.59 -8.90*
13 NCU AFS 11.82" -2.65" -6.93 -4.22 9.17 2.24 -1.98"
14 NCU CK -3.34™ 13.98 -7.64 -3.34 10.64  3.00
15 NCU EB -1.98"  3.30* 1.32 1.32 1.32°
16 DFS MD -.03 .02 .08 -.01 .07 .07
17 DFS CN -.44 .17 .19 .29 -.27  -.08 .21
18 DFS AFS .59 .06 -.31 -.19 .65 .34 .15™
19 DFS CK -.15 -.06 .98 -.08 -.21 .77 .69**
20 DFS NCU .02 .03 -.06 .02 .05 -.01

21 DFS EB .19 -.32" -.13 -.13 -. 13"
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DOMINICAN REPUBLIC - Valid Model

Dv 1V DE IE UE SE TNE TGE TOTAL
1 MD EB -1.73" -1.73 -1.73 ~1.73*
2 CN MD .337 -.21 .33 .12 127
3 CN EB .39” -.57" -.18 -.18 -.18"
4 AFS MD .43™ .05 .43 .48 .48™
5 AFS CN
6 AFS EB -.08 -.75" -.83 -.83 -.83"
7 CK MD -.20 .15 .08 -.05 .03 .03
8 CK CN -.58" .19 .41 -.58 -.39 .02
9 CK AFs .79% -.38 ~.34 .79 .41 .07"
10 CK EB .14 -.20 -.06 -.06 -.06"
11 NCU MD -5.43" .34 4.10 -5.09 -.99 -.99"
12 NCU CN -10.91™ .23 1.78 -10.91 -10.68 -8.90*"
13 NCU AFS 9.17*" -5.81 -5.34 9.17 3.36 -1.98"
14 NCU cCK
15 NCU EB -2.46"" 3.78* 1.32 1.32 1.327
16 DFS MD
17 DFS CN -.56"" .27 .50 ~.56 -.29 .21
18 DFS AFS .48"" -.17 -.16 .48 .31 .15
19 DFS CK

20 DFS NCU
21 DFS EB L7 -.30" -.13 -.13 -.13"



Desired Family Size
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JAMATICA - Primary Model
DV IV DE iE UE SE TNE TGE TOTAL
1 MD EB -.61"" -.61 -.61 -.61""
2 CN MD .002 .14 .002 .14 .14*
3 CN EB -.09 -.001 -.09 -.09 -.09"
4 AFS MD .53* .001 .005 .53 .53 .53
5 AFS CN . 45%F 2.08 .02 .45 2.53 2.55"
6 AFS EB .04 -.36" -.32 -.32 -.32™
7 CK MD -.50 .56 -.10 .06 -.04 -.04"
8 CK CN .08 .47 -.61 -.007 .55 -.06 -.06
9 CK AFS 1.06 -.54 -.59 1.06 .52 -.07
10 CK EB .08 -.05 .03 .03 .03*
11 NCU MD -1.65 2.76 -2.22 1.11 -1.11 -1.11*
12 NCU CN -1.71 -.10 -4.60 -.05 -1.81 -6.41 -6.46""
13 NCU AFS 5.80 -5.12 -1.32  -1.45 68 -.64  -2.,09™
14 NCU CK -4.82* 5.55 3.41 -4.82 .73 4.14
15 NCU EB 1.7 -.87° .80 .80 .80™
16 DFS MD .07 - 09 .05 -.02 .03 .03*
17 DFS CN -.02 -.Q9™ .21 .002  -.11 .10 .10%
18 DFS AFs -.20 .04 .10 .11 ~-.16 -.06 .05*
19 DFS CK .03 -.06" -.13 -.07 -.03 -.16 -.23*%
20 DFS NCU .01 -.16 .13 .01 -.15 -.02*"

21 DFS EB -.05" .03™ -.02 ~-.02 -.02™
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JAMAICA - Reduced Model

DV IV DE 1E UE SE TNE TGE TOTAL
1 ™MD EB -.61"" -.61 -.61 -.61""
2 CN MD
3 CN EB -.09* -.09 -.09 -.09*
4 AFS MD .53 .004 .53 .53 .53
5 AFS CN
6 AFS EB -.003 -.32* -.32 -.32 -.32"
7 CK MD -.57* .63* -.10 .06 -.04 ~.047
8 CK CN
9 CK AFS 1.19* -.64 -.62 1.19 .55 -.07
10 CK EB .07" -.04 .03 .03 .03"
11 NCU MD
12 NCU CN
13 NCU AFS 1.62° -1.87 -1.84 1.62 ~-.25 -2.09"
14 NCU cCK
15 NCU EB 1.33" -.53% .80 .80 .80""
16 DFS MD L1077 - 12t .05 -.02 .03 .03
17 DFS CN
18 DFS AFS -.22* .14 .13 -.22 -.08 .05**
19 DFs cK

20 DFS NCU
21 DFS EB -.03" .01 -.02 -.02 -.02"
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JAMAICA - Valid Model

Dv v DE IE UE SE TNE TGE TOTAL
1 MD EB -.61"" -.61 -.61 -.61""
2 CN MD
3 CN EB -.09" ~.09 -.09 -.09™
4 AFS MD .53 .004 .53 .53 .53
5 AFS CN
6 AFS EB -.003 -.32" -.32 -.32 -.32™
7 CK MD -.57" .63 -.10 .06 ~-.04 -.04"
8 CK CN
9 CK AFS 1.19* -.64 -.62 1.19 .55 ~-.07
10 CK EB .07* -.04 .03 .03 .03”
11 NCU MD
12 NCU CN
13 NCU AFS
14 NCU CK
15 NCU EB .80™ .80 .80 .80™
16 DFS MD .10™ -.12" .05 -.02 .03 .03
17 DFS CN
18 DFS AFS -.22™ .14 .13 -.22 -.08 .05%
19 DFS8 CK

20 DFS NCU
21 DFS EB -.03" .01 -.02 -.02 -.02"
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JORDAN - Primary Model
DV IV DE 1E UE SE TNE TGE TOTAL
1 ™MD EB -. 42" -.42 -.42 -. 42"
2 CN MD -.54%" .65 ~.54 .11 L11r
3 CN EB -.28™ .23 -.05 -.05 -.05""
4 AFS MD .28™  -.26™ .43 .02 .45 . 45%
5 AFS CN .48 -1.19 3.22 .48 -.71 2.51*
6 AFS EB -.05 -.14™ -.19 -.19 -.19"
7 CK MD ~.24 -.77" 1.16 -1.01 .15 .15*
8 CK CN 1.43* .06 .001 -.003 1.49 1.49 1.49*
9 CK AFS .12 .03 .23 .12 .15 .38*"
10 CK EB -.08 .006 -.07 -.07 -.07""
11 NCU MD 1.38 3.73" -6.00 5.11 -.89 -.89"
12 NCU CN -7.33" -.07 .38 -1.04 -7.40 -7.02 -8.06™
13 NCU AFS -.74 .02 -.27  -1.17 -.72 -.99 -2.16"
14 NCU CK .19 -7.26 2.35 .19 -7.07 -4.72*
15 NCU EB .48 -.08 .40 .40 .40**
16 DFS MD .13 .07 -.18 .20 .02 .02
17 DFS CN -.75 .70 -.06 .16 -.05 -.11 .05
18 DFS AFS .41 .04 -.22 -.18 .45 .23 .05
19 Drs CK .23 -.004 -.59 .40 .23 -.36 .04
20 DFS NCU -.02 .09 -.08 -.02 .07 -.01

21 DFS EB .11 -.12 -.01 -.01 -.01
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JORDAN -~ Valid Model

DV Iv DE IE UE SE TNE TGE TOTAL
1 MD EB -.42™ -.42 -.42 -.42™
2 CN MD
3 CN EB -.05™ -.05 -.05 -.05"
4 AFS MD
5 AFS CN
6 AFS EB -.19*" -.19 -.19 -.19™
7 CK MD
8 CK CN 1.66™ -.17 1.66 1.49 1.49*
9 CK AFS
10 CK EB .01 -.08" -.07 -.07 -.07"
11 NCU MD
12 NCU CN  -8.32"" .26 -8.32 -8.06 -8.06™
13 NCU AFS
14 NCU CK
15 NCU EB -.02 L42™ .40 .40 .40™"
16 DFS MD
17 DFS CN -.32 .32 .05 -.32 .004 .05
18 DFS AFS .52 -.47 -.003 .52 .05 .05
19 DFS CK
20 DFS NCU
21 DFS EB .07 -.08 -.01 -.01 -.01
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KOREA - Primary Model

DV Iv DE IE UE SE TNE TGE TOTAL
1 MD EB -.75%" -.75 -.75 -.75™
2 CN MD .38 -.28 .38 .10 .10
3 CN EB .21 -.28 -.07 -.07 -.07""
4 AFS MD -.11 .18 .27 .07 .34 .34
5 AFS CN .48™" .57 1.62 .48 1.05 2.67"
6 AFS EB -.317 .05 -.26 -.26 -.26""
7 CK MD .74% .76 -1.51 1.50 -.01 -.01
8 CK CN 1.83* .48" -.44 -1.25 2.31 1.87 .627
9 CK AFS 1.00* -.80 -.18 1.00 .20 .02
10 CK EB .95 -.94™ .01 .01 .01
11 NCU MD -12.57"" -8.16™ 19.96 -20.73 -.77 -.77*
12 NCU CN 14.40"™ -20.17* -.70 -2.03 -5.77 -6.47 -8.50™
13 NCU AFS 2.08 -9.18" 5.14 -.25 -7.10 -1.96 -2.21*
14 NCU CK -9.17 6.34 -2.95 -9.17 -2.83 -5.78*"
15 NCU EB -7.21" 7.74™ .53 .53 .53*
16 DFS MD .26 ~-.22 -.01 .04 .03 .03*
17 DFS CN -.44 .23 .10 .27 -.21 -.11 -.16"
18 DFS AFS -.77" .15 .79 -.10 -.62 .17 .07
19 DFS CK .32 -.21 -.13 -.08 .11 -.02 -.10
20 DFS NCU .02 -.01 -.02 .02 .01 -.01
21 DFS EB -.07 .05 -.02 -.02 ~-.02"



KOREA - Reduced Model

W N O Ul W N

11
12
13
14
15
16
17
18
19
20
21

DV

MD
CN
CN
AFS
AFS
AFS
CK
CK
CK
CK
NCU
NCU
NCU
NCU
NCU
DFS
DFS
DFS
DFS
DFS
DFS

v

EB
MD
EB
MD
CN
EB
MD
CN
AFS
EB
MD
CN
AFS
CK
EB
MD
CN
AFS
CK
NCU
EB

24.

-14.

DE

.75
.38
.21

.26

.14™
.86™
.39™

19**

37+
.40™
.48
.56

.31
.009
.38

-30

IE

.28

.38

LT2%

.87

.06

.72

.13

.40

10.

UE

.28

.42
.87

.12

10

.39
.09

.33
.02

Desired Family Size
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SE TNE TGE TOTAL

-.75 -.75 -.75"

.38 .10 .10

-.07 -.07 -.07"

-.26 -.26 -.26""

-1.10 2.14 1.72 62%
.03 .86 -.01 .02
.01 .01 .01

-1.84 -6.53 -6.65 -8.50"

-1.51 -14.37 -4.27 -5.78*

.53 .53 .537

.42 .03 .03

.23 -.16 -.07 -.16"
01 -.44 -.11 -.10
-.03 .009 .02 -.01

-.02 -.02 -.02"



KOREA - Reduced Model
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11
12
13
14
15
16
17
18
19
20
21

DV

MD
CN
CN
AFS
AFS
AFS
CK
CK
CK
CK
NCU
NCU
NCU
NCU
NCU
DFS
DFS
DFS
DFS
DFS
DFS

v

EB
MD
EB
MD
CN
EB
MD
CN
AFS
EB
MD
CN
AFS
CK
EB
MD
CN
AFS
CK
NCU
EB

24.

-14.

DE

.75

.38

.21

.26

L5227

.19

19*

37**

.40™

.12
.21

.05

-36.

IE

.28

.18

17**

.87
.08

.07

Desired Family Size
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UE SE TNE TGE TOTAL
-.75 -.75 -.75"
-.28 .38 .10 .10
-.07 ~.07 -.07"
-.26 -.26 -.26""
-.49  -1.41 2.52 2.03 .627

.01 .01 .01

.90 2.58 -11.98 -11.08 -8.50*

8.83 -.24 -14.37 -5.54 -5.78™
.53 .53 .537

-.01 .04 .03 .03™
.10 .27 -.21 -.11 -.16"
-.02 -.02 -.02"
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KOREA - Valid Model

DV v DE IE UE SE TNE TGE TOTAL
1 MD EB -.75* -.75 -.75 ~.75
2 CN MD .38 -.28 .38 .10 .10
3 CN EB .21 -.28 -.07 -.07 -.07""
4 AFS MD
5 AFS CN
6 AFS EB -.26" -.26 -.26 -.26""
7 CK MD
8 CK CN 2.52™ -.45  -1.41 2.52 2.03 .627
9 CK  AFS
10 CK EB L197 -.18™" .01 .01 .01
11 NCU MD
12 NCU CN 24.19* -36.17* .90 2.58 -11.98 -11.08 -8.50™
13 NCU AFS
14 NCU CK ~14.37* 8.83 -.24 -14.37 -5.54 -5.78"
15 NCU EB 2.40% -1.87" .53 .53 .53"
16 DFS MD .04 -.01 .04 .03 .03*
17 DFS CN

18 DFS AFS

19 DFS CK

20 DFS NCU

21 DFS EB .01 -.03 -.02 -.02 -.02™
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PANAMA -~ Primary Model
DV IV DE 1E UE SE TNE ~ TGE  TOTAL
1 MD EB  -3.26™ -3.26 -3.26 -3.26"
2 CN ™MD .65 -.50 .65 .15 .15™
3 CN EB 1.64™  -2.11* - 4T .47 .47
4 AFS MD .29 .73% .05 .44 49 .49%
5 AFS CON 1.13% .36 1.35 1.13  1.49 2.84"
6 AFS EB  -2.00" .41 -1.59 -1.59 -1.59"
7 CK MD -.37 92" -.58 .55  -.03 ~-.03
8 CK CN .86 .93 ~.37  -1.36 1.79  1.42 .06
9 CK AFS .83 ~.37  -.50 .83 .46 -.04
10 CK EB .61 -.50 11 .11 .11
11 NCU MD  -2.66  -12.90"  14.53 ~15.56 -1.03 -1.03"
12 NCU CN  -23.44"™  6.03 1.68  6.19 -17.41 -15.73 -9.54*
13 NCU AFS  4.30 .54 -13.61  6.61 4.84 -8.77 -2.16"
14 NCU CK .66 -12.04  5.95 .66 -11.38 -5.43
15 NCU EB  -10.00  12.94 2.94  2.94 2.94°
16 DFS MD .23 -.32 .18 -.09 .09 .09"
17 DFS CN 1.02 -1.12 .12 .43 -.10 .02 .45%
18 DFS AFS  -.18 .36 .11 .10 .18 07 .17
19 DFS CK .08 .04 ~.22  -.07 .12 -.10  -.17
20 DFS NCU .06™ -.05  -.02 .06 .01 -.01

21 DFS EB .46 -.74 -.28 -.28 -.28"
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PANAMA - Reduced Model

DV IV DE 1E UE SE TNE TGE  TOTAL
1 MD EB -3.26" -3.26 -3.26 -3.26*"
2 CN MD . 65" -.50 .65 .15 .15*
3 CN EB 1.64 -2.11™ -, 47 .47 -.47
4 AFS MD .44 .05 L44 .49 .49%
5 AFS CN
6 AFS EB -.15 -1.44" -1.59 -1.59 -1.59"
7 CK MD
8 CK CN
9 CK AFS 1.23* -.67 -.60 1.23 .56 -.04
10 CK EB 2.077 -1.96™" .11 .11 .11
11 NCU MD
12 NCU CN  -21.96™ 2.65 9.77 -21.96 -19.31 -9.54**
13 NCU AFS
14 NCU CK
15 NCU EB -7.39"™  10.33* 2.94  2.94 2.94°
16 DFS MD .20 -.21 .10 -.01 .09 .09*
17 DFS CN 1.10* -1.35*" .15 .55 -.25 -.10 .45**
18 DFS AFS -.12 .15 .14 ~.12 .03 .17
19 DFS CK
20 DFS NCU .06*" -.05 -.02 .06 .01 -.01

21 DFS EB .51 -.79 -.28 -.28 -.28""



Desired Family Size
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PANAMA - Valid Model

DV IV DE IE UE SE TNE TGE  TOTAL
1 MD EB -3.26" -3.26 -3.26 -3.26""
2 CN MD .65 -.50 .65 .15 .15
3 CN EB 1.64" -2.11" -.47 -.47 -.47"
4 AFS MD .44™ .05 .44 .49 .49™
5 AFS CN
6 AFS EB -.15 -1.44% -1.59 -1.59 -1.59*
7 CK MD
8 CK CN
9 CK AFg 1.23* -.67 -.60 1.23 .56 -.04
10 CK EB 2.07* -1.96™ 11 .11 .11
11 NCU MD
12 NCU CN -21.96™" 2.65 9.77 -21.96 -19.31 -9.54*"
13 NCU AFS
14 NCU CK
15 NCU EB -7.39*  10.33* 2.94 2.94 2.94%
16 DFS MD .22 -.24 .11 -.02 .09 .09**
17 DFS CN .93* -1.30™ .17 .65 -.37 -.20 .45
18 DFS AFS
19 DFS CK
20 DFS NCU .06™ -.04 -.03 .06 .02 -.01

21 DFS EB 71 -.99% -.28 -.28 -.28"
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PERU - Primary Model

DV v DE IE UE SE TNE TGE TOTAL
1 ™MD EB -.82" -.82 -.82 -.82%
2 CN MD .61 -.47 .61 .14 .14™
3 CN EB .397 -.50"" -.11 -.11 -.1
4 AFS MD ..45 .17 -.16 .62 .46 .46
5 AFS CN .28 .53 1.94 .28 .81 2.75™
6 AFS EB .02 -.39 -.37 -.37 -.377
7 CK MD .75 1.81 -2.72 2.56 -.16 -.16
8 CK CN 4.05™ -.30 -.84 -3.05 3.75 2.91 -.14
9 CK AFS -1.09 .58 .18 -1.09 -.51 -.33
10 CK EB .79 -.65 .14 .14 .14
11 NCU MD -2.63 -8.30 10.56 -10.93 -.37 -.37
12 NCU CN -10.00™ -5.21 2.14 7.74 -15.21 -13.07 -5.33"
13 NCU AFS 3.27 1.78 ~-3.70 -2.13 5.05 1.35 -.78
14 NCU CK -1.63" -2.36 1.83 -1.63 -3.99 -2.16""
15 NCU EB -1.56 1.83 .27 .27 .27
16 DFS MD -.14 -.25" .45 -.39 .06 .06%"
17 DFS CN .20 . 42" .11 .38 -.22 -.11 .27
18 DFS AFS -.19* .11 .09 11 -.08 .01 .12
19 DFS CK -.06" -.01 .03 -.07 -.07 -.04 -.11*"
20 DFS NCU .009 -.002 .003 .009 .007 .01
21 DFS EB -.21" .16 -.05 -.05 -.05"
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PERU - Valid Model

DV IV DE 1E UE SE TNE TGE  TOTAL
1 ™MD EB -.82% -.82 -.82 -.g2*"
2 CN MD .61 -.47 .61 .14 .14
3 CN EB .39° -.50™ -.11 0 -11 .11
4 AFS MD .627 -.16 .62 .46 .46™"
5 AFS CN
6 AFS EB .13 -.50" -.37  -.37 -.37%
7 CK MD
8 CK CN 4.36™ -.97 -3.53 4.36  3.39 -.14
9 CK AFS -.91 .24 .34 -.91 -.67 -.33
10 CKX EB 28 -.14 14 14 14
11 NCU MD
12 NCU CN  -16.05* 2.32 8.40 -16.05 -13.73 -5.33**
13 NCU AFS
14 NCU CK
15 NCU EB -1.52" 1.,79™ .27 .27 .27
16 DFS MD
17 DFS CN
18 DFS8 AFS -.18" .13 .17 -.18 ~-.05 L1127
19 DFS CK
20 DFS NCU .02™ -.01 .02 .02 .01

21 DFS EB -.12* .07 -.05 -.05 -.05"
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PHILIPPINES - Primary Model

DV Iv DE IE UE SE TNE TGE TOTAL
1 MD EB -3.94™ ~3.94 -3.94 -3.94™
2 CN MD .60™ -.48 .60 12 L1227
3 CN EB 1.92" -2.35" -.43 -.43 -.43""
4 AFS MD .12 L4867 -.14 .58 .44 L447
5 AFS CN .78 .43 1.40 .78 1.21 2.61™
6 AFS EB -.91™ -.81™" -1.72 -1.72  -1.72"
7 CK MD .25 .92 -1.20 1.17 -.03 -.03
8 CK CN 6.64" ~-4.05" ~-.44 -1.43 2.59 2.15 .72
9 CK AFS -5.20™ 4.10 1.06 -5.20 -1.10 -.04
10 CK EB -4.90 5.11° .21 .21 .21
11 NCU MD -4.06™ -6.33"" 9.66 -10.39 -.73 -.73"
12 NCU CN -17.74"" 3.97 .89 2.91 -13.77 -12.88 -9.97*
13 NCU AFS 10.58" 8.59" -17.02 -4.07 19.17 2.15 -1.92*
14 NCU CK -1.65" -2.20 -.58 -1.65 -3.85 -4.43"
15 NCU EB -2.78 5.10 2.32 2.32 2.32
16 DFS MD -.16 -.25 .59 -.41 .18 .18
17 DFS CN -.005 -.25 .23 .74 ~-.26 -.03 71
18 DFS AFS .84" 1.15* -1.23  -.37 1.99 .76 .39
19 DFS CK .07 -.13" -.27 .03 -.06 -.33 -.30"
20 DFS NCU .08™ -.003 -.08 .08 .08 .001

21 DFS EB -.12 ~.60 -.72 -.72 -.72"



PHILIPPINES - Valid Model
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10
11
12
13
14
15
16
17
18
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20
21

bv

MD
CN
CN
AFS
AFS
AFS
CK
CK
CK
CK
NCU
NCU
NCOU
NCU
NCU
DFS
DFS
DFS
DFS
DFS
DFS

v

EB
MD
EB
MD
CN
EB
MD
CN
AFS
EB
MD
CN
AFS

EB
MD
CN
AFS
CK
NCU
EB

DE

-3.94™
.60
1.92"

6.57"
-4.86"
-5.33*

-15.77""

.04™
-.81"

IE UE
-.48

-2.35™
-.92
4.54

5.55*
1.36

6.85"
-.005

.09

SE

~4.93
.28

Desired Family Size

TNE

-3.94
.60

6.57

.21

-15.77

.04

TGE

-3.94
.12

.21

-14.41

.03

105

TOTAL

-3.
.127
.43

94*’:

L72"
.72
.04

.21

.97

.32

.001
.72
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Appendix D

Correlations of the Causal Model Factor and Variables

for Each Countrvy.

o< .10 "p < .05 (one tailed)

If standardized scores were used in the causal
analysis, the Total effect of one variable on another
in the primary model would equal the correlation
coefficient between the two variables (Kendall &
O’Muircheartaigh, 1977). The test of the correlation
coefficient and the test of the corresponding Total
effect from the primary model, if standardized scores
were used, should yield the same results. Since raw
scores were used in this study, these results can not
be exactly the same.

A comparison between p-values for the Total effect
from the primary model and the corresponding
correlation coefficient indicated some discrepancies
between the statistical programs (SASPA vs SAS). With
alpha set at .05, the following variable pairs, noted
by country had a p-value of less than .05 for the Total
effect, and a p-value of less than .10 for the
correlation coefficient: (a) Korea MD — NCU and AFS —
NCU; (b) Panama MD —> NCU and AFS - NCU; and (c)

Philippines AFS — NCU, and CN — DFS. The dissimilar
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p-values may be due to rounding differences in the

statistical programs (i.e., SASPA vs SAS) (Huynh, 1992;

SAS Institute Inc., 1990).
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Bangladesh
MD CN AFS CK NCU DFS
EBR -.99™  -.73%  -.97" - 78" .98 —-.92*
MD 72" .98™ L7677 -.96" .91
CN .65 .96 -.82™ .48"
AFS L6777 —-.91" .88™
CK -.85" .55
NCU -.88"
Columbia
MD CN AFS CK NCU DFS
EB -.99™  -.79"  -.99*™ - .20 .33 -.79"
MD .81 .99™ .24 -.37 .79
CN .82 .71 -.82™ .39
AFS .25 -.36 .76
CK -.93" -.27
NCU .13
Costa Rica
MD CN AFS CK NCU DFS
EB -.99™ -.91"" -.98"" -.26 .31 -.90"
MD .94 .99 .37 -.41 .86
CN .96 477 -.62" L7677
AFS .44” ~. 43" .87
CK -.63™ .20

NCU -.02
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Dominican Republic
MD CN AFS CK NCU DFS
EB -.97™ -.65" -.97" -.42 L467 -.83"
MD .75%" .99"" .37 -.61"" .80"
CN .78 .05 -.87" .37
AFS .42 -.59" .82"
CK .14 .59%"
NCU -.11
Jamaica
MD CN AFS CK NCU DFS
EB -.96™ -.837" -.95%" .49 .91*" ~-.90""
MD .80"" .99 -.42 -.80"" .81
CN .84 -.11 -.83" .56
AFS -.36 -.81" 77
CK .30 -.73"
NCU -.77"
Jordan
MD CN AFS CK NCU DFS
EB -.99™ -.80" -.99%" -.70%" L7677 -.30
MD L75% .99™ .64 -.70"" .33
CN .83 .93™ -.96" .10
AFS .72 -.78"" .31
CK -.90™ .15

NCU -.10
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Korea
MD CN AFS CK NCU DFS
EB -.99" -.85"™ -, 99* .06 .48" -.68"
MD .86 .99 -.03 -.,52% .68
CN .88"" .44 -.66" .44
AFS .04 -.52° .57
CK -.64™ -.38
NCU -.17
Panama
MD CN AFS CK NCU DFS
EB -.99"™  -.89"™ -.,99™ .26 .44” -.83"
MD .92 .99"  —-.22 ~.51" .82
CN .93™ .07 -.76"" .70
AFS -.14 -.52" .82
CK -.34 -.20
NCU -.11
Peru
MD CN AFS CK NCU DFS
EB -.99"™  -.89" - 9g* .38 .24 -.85"
MD .90™ .99""  -.35 -.28 .82
CN .91"  -.05 -.60"" .59™
AFS -.35 -.27 .78
CK -.71" -.73™

NCU .20
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Philippines

MD CN AFS CK NCU DFS
EB -.99"™  -.75"F  _ _9g** .18 .34 -.93""
MD .80 .99" -.12 -.42 .89
CN .86™ .36 -.84" .53"
AFS -.05 -.49" .87
CK -.75"  -.45°

NCU -.01



