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The purpose of this paper is to study the effect of residential background on fertility measured in 
terms of children-ever-born to currently-married women aged 25-44. Most data 0'1 differential fer
tilityare difficult to interpret because it is not certain whether the differences observed are attributable 
to the classifying variable or to some other variables associated with if. The question pursued in this 
study is to assess how much variation in fertility can be accounted for by each factor in gross terms 
without controlling associated factors and in net terms when associated factors are controlled. The 
data used here are almost exclusively from the 1971 Korea National Fertility-Abortion Survey. 

The indicator of fertility used is children-ever-born (CEB) rather than the synthetical cohort rates 
derived from data for a fixed period of time. Statistical technique used for this analysis is the multiple 
classification analysis which is a form of multivariate methods. The results of this analysis indicate that 
the cumulative impact of education, occupation, and residential background factors has been substantial 
in the recent past. The analysis implies that advances in education, industrialization, and urbanization 
have been important factors in the decline of fertility in Korea in recent decades. The author predicts 
that these factors will continue to exert a strong influence towards moderation of fertility in associa
tion with a late average age at marriage, a decreasing desire for large families, and increasing practice 
of birth control. 

I. INTRODUCTION 

Most data on differential fertility are difficult to interpret because it is not certain whether 
the differences lob served are attributable to the classifying variable or to some other vari
ables associated with it. The question pursued here is to assess how much variation in fer
tility can be accounted for by each factor in gross terms without controlling associated fac
tors and in net terms when associated factors are controlled. In this way the relative impor
tance of each factor or group of factors can be ascertained and compared with the factor 
of residential background. 

There are not many sources of data on these factors at the national level. For this reason 
the data used here are again exclusively from the KIFP National Fertility Survey of 
1971. 2) Most of the factors considered there are for currently-married persons. Therefore 
the present analysis is limited to currently-married women. 3) 

We will begin with a discussion of multiple classification analysis, which is the statistical 
technique employed here. An examination of the factors affecting fertility is presented in 
section 3 in order to discover those which are most relevant. Sections 4 and 5 present the 
gross and net effects of the factors and the fertility variances explained by each. 
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II. MULTIPLE CLASSIFICATION ANALYSIS 

Multiple classification analysis (hereafter MeA) has many advantages for such analysis 
as the present one in which most of the factors are nominal variables. The following state
ment summarizes the advantages and limitations of this technique: 

[MeA] is a technique for examining the interrelationship between several predictor variables 
and a dependent variable within the icontext of an additive model. Unlike simpler forms 
of other multivariate methods, the technique can handle predictors with no better than 
nominal measurement, and interrelationships of any form among predictors or between a 
predictor and the dependent variable. The dependent variable, however, should be an in
tervally scaled (or a numerical) variable without extreme skewness, or [a dichotomous va
riable with two frequencies which are not extremely unequal. 
The statistics printed by the program show how each predictor relates to the dependent 
variable, both before and after adjusting for the effects of other predictors, and how all the 
predictors considered together relate to the dependent variable. (Andrews et al., 1973, p.l) 

As Andrews states, the MCA accepts predictors in nominal scales. Therefore, the lineari
ty assumption, which is required in conventional mUltiple regression analysis, is not neces
sary. The MCA is an extension of dummy variable mUltiple regression analysis, in which 
each explanatory variable is represented by membership in categories. 

In an additive model the sum of the net effects of predictors equals the overall effect of 
these predictors on the dependent variable. In other words, there is no interaction between 
the predictors; they have orthogonal relationships with each other. However, this is not 
true of the factors affecting fertility. For instance, we know that most of .the factors such 
as education, occupation, residence, and age are interrelated. Therefore, the joint effect of 
the predictors may be smaller or greater than the sum of their net effects. To minimize such 
interactions we have made some composite variables. However, we shall see that the over
all effects are mostly smaller than the sums of the net effects because of interactions. 

The computer package program used is the SPSS version of an MCA program. Unlike the 
OSIRIS program of the University of Michigan (see Andrews et ai., 1973, Appendix A), 
which accepts a large number of predictors, the SPSS accepts up to five iridependent fac
tors as predictors and up to five variables as covariates. In a program of this design the term 
covariate is used to designate a metric independent variable and the term Jactor is used to 
designate a nonmetric, categorical independent variable, as in the less complex analysis of 
variance. Although the metric covariates are inserted into a design to remove extraneous 
variation from the dependent variable, thereby increasing measurement precision, the ef
fects of covariates and factors can be considered as being of equal interest and there is no 
causal priority between them (Nie et ai., 1975, Chapter 22). 

III. SELECTED FACTORS AFFECTING FERTILITY 

Factors affecting fertility are many. For present analytical purposes the factors are placed 
into three major groups, demographic, attitudinal, and social-economic-residential. The pri
mary reason for such a grouping is to see the effects of each group as a whole on ferility 
in addition to the effect of each single factor within each group, with all the other factors 
controlled. The variables are selected and grouped without applying any particular formal 
model. The approach may be viewed as heuristic, for we adopted the guiding principle that 
the fertilty of individuals is a result of the combined workings of demographic, attitudinal, 
and social-economic-residential factors. All the factors are interrelated to a greater or lesser 
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degree. Strictly speaking, there is no single factor which belongs only to one particular 
group. For example, age is a biological factor when we view aging as a physiological 
process, but it becomes a demographic factor when it is analyzed in relation to the basic 
population processes. Religion may by dealt with as a status factor, but it may also be 
viewed as a cultural factor in an anthropological framework; and religiosity, a concept 
referring to religious participation, may be used as a motivational-attitudinal factor when 
it is considered in a psychological framework. 

1) Socio-Economic and Residential Background Factors 

The selection of the social and economic indicators is based on a United Nations publica
tion which summarizes statistical evidence of associations between social and economic va
riables and fertility derived from studies in many countries over time (United Nations, 
1973, PP. 96-105). The variables include urban-rural residence, educational status, econo
mic status, occupational groups, employment of women, religion, and ethnic groups. All 
these indicators are available from the 1971 Korea Fertility-Abortion Survey except ethnic 
groups, which are not relevant to Korea because the ethnic popUlations other than Korean 
are very small less than one per thousand of the total population. The list of factors con
sidered in the United Nations report is by no means exhaustive. For example mass media 
variables are frequently used in fertility studies. However, newspaper readership was the 
only variable on exposure to mass media included in the 1971 Korea Fertility-Abortion 
Survey. Instead, the survey focused on exposure to government family planning programs 
such as frequency of home visits received, attendance at group meetings, and visits to health 
centers. This was because the purpose of the survey was primarily to evaluate the efficiency 
and effectiveness of the government family planning programs. Of six social and economic 
variables, working status of women is dropped since preliminary trials show that it has the 
least effect on fertility in terms of eta square value (zero order correlation). However, the 
fact that the eta coefficient shown by the KIFP data is least for this variable does not ne
cessarily mean that in Korea the employment status of women has the least impact of all 
factors on fertility. The data on employment status were gathered with reference to a spe
cific period, i.e., for the five years preceding the survey. This is arbitrary in the sense that 
the coefficient does not reflect the cumulative impact lifetime participation in the labor force 
on number of children-ever-born. Education of husband and wife are combined into one 
variable in view of the high correlaton between these two.!) Occupation of husband is a 
composite variable reflecting the stated occupation of husband and his employment status. 
Thus, the couple's residential background, educational level, material property, occupation 
of husband, and religion of wife are variables which are grouped together in our analysis. 

2) Demographic Factors 

Among various demographic factors available from KIFP data, three-marital status, 
age, and age at marriage-have been selected for analysis. These are thought to be most 
important in explaining fertility variances. 

Marital status is used for selection since we are dealing here only with currently married 
couples. 

Age of women is, no doubt, the most important single demographic factor in explaining 
variance )n the number of children-ever-born (CEB). Moon, for example, found that age 
alone accounted for 67 percent of the variance in CEB among all women aged IS-54 in 

1) The Pearsonian correlation coefficient between the education of husbands and the education 
of wives aged 35-44 is .66 at the .001 significance level. 
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the 1971 KIFP Survey (Moon, 1973, p. 18). Despite the fact that we have limited our anal
ysis to women aged 25-44 (25-34 and 35-44 separately), it seems likely that age will still 
account for a large part of the variance within each of the two ten-year age groups. There
fore, age is considered an independent factor and at the same time a controlling factor. 

It has been shown that postponement of age at marriage has contributed substantially to 
the recent reducticn of fertility in Korea. Based on the same data we have used from the 1971 
Korea Fertility-Abortion Survey and applying their computer simulation model, Mode and 
Littman found that among Korean women who had never practiced modern contraception, 
.abortion, or sterilization, those who married early (low ages) would have an average of 5.99 
live-births, those who married somewhat later (medium ages) would average 5.27 live-births, 
.and those who married late (high ages) would have an average of 4.93 live-births at the 
·end of their reproductive period. The low, medium, and high ages at marrige in the simu
lation model corresponded to the age-at-marriage distributions of the cohorts in the age 
.groups 45-49, 30-34, and 25-29 in 1971. Thus these authors found that rising age at mar
riage alone could reduce the average number of live births from six to five (Mode and Lit
tman, 1975,p. 25). Although a rising age at marriage does not always exert an influence 
·on completed fertility,1) it might be expected to do so in countries such as Korea where 
most women marry near the age of maximum fecundity. 2) However, a rising age at mar
xiage has little effect on fertility in a society where fertility is strictly controlled and the 
desired size of families is low. Therefore, the impact of changes in age at marriage on 
·cumulative fertility will differ among different age groups as well as among countries with 
·different fertility norms and control practices. 

It is pertinent here to indicate why other factors which may be important in the expla
nation of fertility, and some of which are available from the data set, have not bcen in
,eluded in the present analysis. For currently married women duration of marriage, or total 
time actually spent within marital union, is in most cases a function of present age and at 
marriage; therefore, its inclusion as an additional variable in our analysis would be redun
·dant. 

Another important factor which can affect fertility is subfecundity, which is defined here 
.as sub-normal capacity to reproduce. 3) There are three types of subfecundity--coital in
.ability, conception failure, and the inability to carry a conceptus to a live birth. Subfecun
dity is diffiicult to measure. The data relating to fecundity and sub fecundity presented in 
Table I are not appropriate as indicators of subfecundity because the information is based 
on the respondents' judgments concerning their reproductive ability at the time of the sur
vey. Moreover, a large number of women categorized as sterile were actually beyond men
·opause. We can see from Table 2a that few women in the age group 25-44 had not had 
either a pregnancy or a child born alive. Thus, there is a negligible incidence of primary 
sterility. However, primary sterility is only one factor in subfecundity and it is possible that 

1) A study in India concluded that the postponement of age at marriage had not reduced com
pleted fertility significantly because rising age at marriage did not extend the ages where fe
cundity is restricted (see K.C. Basabarajappa and M.1. Belvalgidad, "Changes in Age at Mar
riage of Females and Their Effects on the Birth Control in India," Eugenics Quarterly, Vol. 
14, No.1 (March 1976), pp. 14-26) 

2) For a recent evaluation of the evidence on peak and declining ages with respect to fecundity, 
see Rose E. Frisch, "Population, Food Intake, and Fertiliy," Science, Vol. 199, No. 4324 (6 
January 1978), pp. 23-30, especially the age curves of "procreative power" for male and fe
male, p. 23 and p.26 . 

. 3) For a discussion of subfecundity from the demographic perspective, see Joseph A. McFalls, 
Jr., Psychopathology: Its Impact on Individual and Population Fecundity, Ph. D. dissertation, 
University of Pennsylvania, 1977, pp. i-xlviii. 
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Table 1 Self-Judgment on Fecundity for Currently-Married Women 
Aged 35-44, by Residence, 1971 

Self Urban* Rural* 
judgment Number Percent Number Percent 

Fecund 380 57.2 785 66.0 
Don't know 92 13.9 173 14.6 
Tubal ligation 47 7.1 37 3.1 
Other operation 18 2.7 14 1.2 
Natural sterility** 98 14.7 150 12.6 
Others 29 4.4 30 2.5 
Total 664 100.0 1189 100.0 

* Urban includes cities only. Rural includes towns as well as rural villages. 
** Mostly menopause. 

Total 

Number Percent 
1165 62.9 
265 14.3 

84 4.5 
32 1.7 

248 13.4 
59 3.2 

1853 100.0 

Source: Korean Intitute for Family Planning, Report on 1971 Fertility Abortion Survey (Seoul: KIFP, 
1973), pp. 54-55. 

many of the women were subfecund in other respects. Unfortunately, data on secondary 
sterility and other fecundity impairments are not available for the women in our sample. 

Historical population studies have emphasized the importance of breast feeding, postpar
tum amenorrhea, and infant mortality in explaining fertility variations. However, a study 
by Knodel and van de Walle, covering some regions of Europe prior to their fertility de
cline, demonstrated that the importance of lactation and postpartum amenorrhea as controls 
disappeared when infant mortality was held constant while a high correlation between infant 
mortality and fertility levels persisted. These authors concluded that there was little oppor
tunity for infant mortality to influence fertility by curtailing lactation and postpartum ame
norrhea (Knodel and van de Walle, 1967). It may be inferred from the finding that infant 
mortality is also associated with other factors laffecting fertility, particularly attitude and 
motivation. In fact, a more recent study by Knodel, using data from various regions of 
Europe and the United States during various periods from 1895 to 1947, shows that infant 
mortality was higher among artificially-fed children than among breast-fed children in all 
of the regions. Recent rapid abandonment of breast feeding in parts of the world, where 
contraception is not in common use, may mean both higher birth rates and, especially 
among the poor, higher infant death rates. The author concludes that higher infant mor
tality rates may reduce rapid population growth temporarily, however, in the long run 
higher infant mortality rates could retard the spread of family planning practice. Thus, the 
demographic impact will depend upon how coincidental the changes in mortality and fer
tility are (Knodel, 1977). 

The number of children reported in our survey data as having died is not the same as 
the number of children born alive who died within one year of birth (Tables 2a and 2b). 
A considerable number of women had lost one or more children aged over one year. In 
view of the imperfectness of the data, inclusion of infant mortality as a variable is not 
possible in the present analysis. 

3) Attitudinal Factors 

KAP studies-that is studies of knowledge of, attitude toward, and practice of family 
planning-have now been conducted in countries around the world and almost all fertility 
surveys deal with various indicators of KAP. 

Answers to questions on knowledge of birth control methods may be treated as attitudi
nal (or motivational) factors when a proper scoring technique is developed or adopted. 
The majority of women in our sample had heard of one or more methods of birth control 
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Table 2a 
Percent Distriblltion of Ever-Married Women, Aged 35-44, By Number 
of Children-Ever-Bom, Number of Living Children, Number of Dead 

Children, and Number of Induced Abortions by Residence, 1971 

Descriptions City Town Rural 

Number of pregnancies 
0 1.8 0.7 1.0 
1-2 8.5 3.9 5.4 
3-4 21.1 9.8 10.9 
5-6 28.7 41.1 34.3 
7+ 39.9 44.4 48.6 

Number of children ever born 
0 2.3 0.7 1.2 
1 6.5 1.3 2.6 
2-3 23.1 6.6 10.4 
4-5 42.2 45.7 31.8 
6+ 25.8 45.8 53.9 

Number of living children 
0 3.5 0.7 1.4 
1 7.3 2.6 3.6 
2-3 28.6 13.7 14.5 
4-5 46.5 55.6 47.2 
6+ 13.7 26.9 32.8 
Don't know 0.4 0.7 0.5 

Number of dead children 
0 65.9 56.9 51.0 
1 22.5 25.5 29.3 
2 8.4 10.5 12.2 
3+ 4.1 7.2 7.6 

Number of induced abortions 
0 50.4 55.6 74.9 
1 16.6 19.6 13.6 
2 13.5 11.1 5.7 
3+ 19.5 13.9 5.8 

Total number of women 772 153 1152 
Source: 1971 Korea Fertility-Abortion Survey (tape) 

Total 

1.3 
6.4 

14.6 
32.8 
44.9 

1.6 
3.9 

14.9 
36.7 
42.8 

2.1 
4.9 

19.7 
47.6 
25.2 
0.5 

56.6 
26.5 
10.6 
6.1 

64.4 
15.2 
9.0 

11.3 
2077 

including induced abortions. As Table 3 indicates, no women in Seoul, the country's lar
gest city, gave a lack of knowledge of at least one method as a reason for not practicing 
birth control currently. 

There are some data on attitudes of individuals toward contraception and family size 
in the 1971 Korea Fertility-Abortion :Survey. However, data on attitudes toward family 
planning are not available. Presumably the lack of such data is due to the ambiguity of the 
concept and to difficulties in constructing a question on general attitude toward family plan
ning.l> There are two variables available on attitude toward family size; the additional 
number of children wanted and the ideal number of children. Desired family size is gene
rally the combination of number of children already born and number :of additional child
ren wanted although some parents may actually desire fewer children than they already 
have. However, when we have nearly completed fertility, the desired number of children 
becomes roughly equal to CBB. There are no data on the number of unwanted CBB, and 
in any event few parents are likely to exclude them from their expressed desired number of 
children. 

1) However, attitude toward induced abortion is reported in the survey. 
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Average Number of Pregnancies, Children-Ever-Bom, Living ChlIdren, Dead 
Table 2b Children, and Induced Abortions for Ever-Married Women Aged 15-54 by 

Five-Year Age Groups and by Residence, 1971 

Age 
Descriptions 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 Total 

Average number of pregnancies 
Total 0.87 1.63 2.90 4.67 6.03 6.65 6.84 7.05 5.08 
Urban 1.00 1.62 2.75 4.52 5.80 6.24 6.78 6.65 4.70 
Town 1.00 1.41 2.90 4.54 6.25 7.06 6.83 6.85 5.07 
Rural 0.80 1.67 3.05 4.83 6.15 6.88 6.88 7.27 5.37 

Average number of children ever born 
Total 0.23 1.09 2.24 3.64 4.75 5.53 6.08 6.44 4.17 
Urban 0.27 0.94 1.93 3.10 4.02 4.65 5.61 5.80 3.46 
Town 0.50 0.87 2.34 3.84 4.85 5.80 6.02 6.44 4.21 
Rural 0.17 1.28 2.53 4.12 5.20 6.10 6.38 6.76 4.70 

Average number of living children 
Total 0.26 1.05 2.09 3.32 4.20 4.63 4.75 4.84 3.54 
Urban 0.30 0.91 1.82 2.88 3.60 3.99 4.50 4.46 3.01 
Town 0.50 0.85 2.19 3.46 4.47 4.78 4.68 5.18 3.62 
Rural 0.17 1.21 2.34 3.69 4.56 5.05 4.91 4.99 3.93 

Average number of dead children 
Total 0.00 0.05 0.15 0.33 0.54 0.91 1.34 1.61 0.63 
Urban 0.00 0.02 0.11 0.21 0.42 0.68 1.13 1.35 0.45 
Town 0.00 0.03 0.14 0.38 0.38 1.03 1.32 1.27 0.58 
Rural 0.00 0.07 0.19 0.43 0.64 1.06 1.48 1.78 0.7& 

Average Number of induced abortions 
Total 0.06 0.16 0.28 0.62 0.92 0.78 0.43 0.16 0.53 
Urban 0.18 0.26 0.40 0.98 1.42 1.21 0.82 0.35 0.83 
Town 0.18 0.17 0.37 1.11 0.91 0.51 0.52 
Rural 0.03 0.05 0.17 0.31 0.57 0.45 0.17 0.07 0.30 

Source: 1971 Korea Fertility-Abortion Survey (tape) 

Table 3 Precentages of Currently-Married Women Aged 15-54 Who Stated "Don't 
Know the Method" as a reason for not Practicing Contracep tion at time of 

Survey, by Residence, 1971 

Percent Sample frequency 

Other Other 
Age Seoul Urban Rural Total Seoul Urban Rural Total 

15-19 0 0 0 0 8 3 36 47 
20-24 0 3 2 120 136 291 547 
25-29 0 2 2 227 261 582 1,070 
30-34 0 4 4 3 220 291 649 1,160 
35-39 0 3 3 2 167 211 686 1,064 
40-44 0 2 4 3 119 167 502 788 
45-49 0 1 3 2 81 110 360 551 
50-54 0 3 2 2 42 67 285 394 
Total 0 2 3 2 984 1,246 3,391 5,621 

Source: Korean Institute for Family Planning, Report on 1971 Fertility-Abortion Survey (Seoul:KIFP, 
1973), pp.1 04-1 05. 
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14eal number of children, another variable with respect to family size, is used in our 
analysis. Data on the ideal number of children result from the survey question, "Generally, 
without consideration of your own personal situation, how many children do you think is the 
appropriate number for a woman to have?" (Moon, et al., 1972, Appendix 3, p. 166). Ideal 
number of children has been criticized on the basis of its high correlation with actual or 
completed family size. In other words, it is argued that the ideal tends to be what has 
actually occured (Hauser, 1967). For women aged 35-44 in our sample, there is a Pearson
ian correlation coefficient of 0.36 (significant at the 0.001 level) between children-ever
born and ideal number of children. This indicates only a moderate degree of correlation. 

While the practice of birth control, including induced abortion, influences fertility, it is 
also influenced by eEB. Many women resort either to contraceptives or to abortions in or
der to limit family size and not simply for spacing their births. Although we have data on 
birth control practices, II this variable is not included in the analysis on account of the cir
cular relationship. 

IV. GROSS AND NET DEVIATIONS 

The eight independent variables and one dependent variable which we have used in our 
analysis are as follows: 

Independent variables: 
1. Demographic factors 

Marital status (currently married women only) 
1. Age of woman (25-34 and 35-44 separately) 
2. Age at marriage of woman 

II. Attitudinal factor 
3. Ideal number of children 

III. Social, economic, and residential factors 
4. Educational level of couple 
5. Occupation of husband 
6. Material property 
7. Religion 
8. Residential background of couple 

Dependent variable: 
9. Number of children-ever-born 

The results of the MeA analysis are presented in Table 4 for the wives aged 25-34 and 
35-44 separately. The MeA calculates for each category of an independent variable gross 
and net deviations from the grand mean of the dependent variable. The gross deviation 
represents the extent to which respondents in a given category are above or below the 
average of the dependent variable. It is similar to the zero order relation in conventional 
correlation analysis. The net deviation indicates to what extent respondents in a given 
category of the independent variables are above or below average for the dependent var
iable, children-ever-born, after controlling for the effects of the other specified independent 
variables. 

The grand mean is 3.28 eEB for women aged 25-34 and 4.88 for women aged 35-44. 
Despite the fact that we limited our observation to women in two ten-year age groups as a way 
to control the age effects, age within each ten-year group is still one of the most powerful 
factors. It shows large deviations both in gross and net terms. The direction of deviation 

1) For the proportions of women who have ever practiced contraception or induced abortions 
classified according to social, economic, and residential characteristics, see Table 6. 



Table 4 Gross and Net Effects of lJemographic, Attitudinal, and Social-Economic-Residential Factors on Number of Children-
Ever-Born for Currently-Married Women Aged 25-34 and 35-44 

25-34 35-44 

Factors Deviations from mean Deviations from mean 
Number of women Gross Net" Number of women Gross Net" 

Age 
25-34 35-44 A. Demographic factors 

25 35 188 -0.90 -0.86 235 -0.48 -0.26 
26 36 210 -0.80 -0.77 209 -0.34 -0.20 
27 37 230 -0.74 -0.63 240 -0.23 -0.12 
28 38 207 -0.52 -0.44 169 -0.02 0.03 
29 39 235 -0.16 -0.17 211 0.21 0.20 
30 40 226 -0.02 -0.04 181 0.15 0.07 
31 41 213 0.37 0.32 167 0.11 0.01 
32 42 245 0.63 0.57 147 0.27 0.12 
33 43 236 0.75 0.71 143 0.36 0.15 
34 44 243 1.02 0.95 153 0.41 0.21 

Age at marriage 
15 and under 38 1.35 1.18 233 0.67 0.59 
16-17 201 0.98 0.85 547 0.32 0.27 
18-19 519 0.56 0.49 526 0.07 0.09 
20 and over 1475 -0.37 -0.32 549 -0.67 -0.61 

Total number and mean 2233 3.28 1855 4.88 

Deviations: neta controlling the other factor in the demographic group. 

Table 4 Continued 

25-34 35-44 

Factors Deviations from mean Deviations from mean 
Number of women Gross Net" Netb Number of women Gross Net" Netb 

B. Attitudinal factor 
Ideal number of children 

Three and under 1223 -0.38 n.a. -0.22 658 -0.47 n.a. -0.39 
Four 571 0.27 n.a. 0.14 556 -0.02 n.a. -0.02 
Five and over 439 0.71 n.a. 0.44 641 0.51 n.a. 0.41 w 

Total number and mean 2233 3.28 1855 4.88 w 

Deviations: Neta controlling other factor in attitudinal group-not applicable. 
Netb controlling the factors in demographic group. 



Table 4 Continued 

25-34 35-44 w 
Factors Number of women Deviations from mean Number of women Deviations from mean "'" Gross Net" Netb Netc Gross Net" Netb Netc 

C. Social-economic-residential factors 
Education of woman and husband* 

Both no education 105 0.89 0.72 0.29 0.21 301 0.56 0.35 0.11 0.08 
Primary or less 687 0.47 0.32 0.19 0.16 698 0.23 0.12 0.07 0.06 
Middle or less 478 -0.10 -0.09 -0.02 -0.03 347 -0.18 -0.10 -0.04 -0.04 
High or less 610 -0.29 -0.21 -0.12 -0.10 328 -0.37 -0.20 -0.05 -0.04 
College or less 348 -0.55 -0.35 -0.21 -0.18 178 -0.82 -0.48 -0.26 -0.20 

Occupation of husband 
Farmer, fisherman 631 0.50 0.18 0.14 0.08 742 0.43 0.19 0.18 0.12 
Other non-professional 1,068 -0.11 -0.07 -0.05 -0.02 751 -0.17 -0.12 -0.11 -0.07 
Professional and wage 529 -0.37 -0.06 -0.07 -0.05 359 -0.53 -0.15 -0.14 -0.10 
earning clerical and sales workers 

Material property 
Low (0-2) 728 0.29 0.03 -0.05 -0.05 623 0.30 0.02 0.05 0.05 
Middle (3-5) 1,060 -0.09 -0.04 -0.01 0.00 843 -0.02 -0.00 -0.02 -0.02 
High (6+) 440 -0.27 0.05 0.09 0.10 386 -0.46 -0.03 -0.05 -0.04 

Religion 
No religion 1,477 0.07 -0.01 0.01 0.01 1,208 0.11 0.00 0.01 0.01 
Buddhist and Confucian 466 -0.01 0.12 0.00 0.00 433 -0.14 0.04 0.02 0.02 
Christian 285 -0.35 -0.13 -0.06 -0.05 201 -0.37 -0.10 -0.10 -0.08 

Residential background of woman and husband 
Both rural 1,126 0.29 0.12 0.07 0.06 1,101 0.28 0.14 0.12 -0.10 
Both town, or one town, the other 204 0.03 0.09 0.12 0.10 161 0.05 0.12 0.15 0.15 
rural 
One urban, the other rural or town 512 -0.27 -0.14 -0.06 -0.04 346 -0.41 -0.25 -0.21 -0.19 
Both urban 386 -0.51 -0.23 -0.20 -0.17 244 -0.70 -0.38 -0.33 -0.26 

Total number and mean 2,228 3.18 1,852 4.88 

Deviations: Net" controlling other factors in SER group; 
Netb controlling other factors in SER and demographic groups; 
NetC controlling all other factors. 

* The highest level of education received by either or both partners. 
Soqrce: 1971 Xorea Fertility-Abortion Survey (tape). 
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by age is of course positive. In Table 4 neta deviations refer to control of the other demo
graphic variable only, i.e., age at marriage, and not of attitudinal, social, economic, and 
residential factors. As expected, the deviations are more promin~nt in the younger age 
group, 25-34. The neta deviations de~rease slightly in the 25,,34 age group and considerably 
in the 35-44 age group. In other words, the apparent effect of age on the average number 
,of CEB is exaggerated by its association with age at marriage. 

The negative impact of increasing age at marriage on the CEB is shown to be equally 
important in both age groups at the gross leveL In terms of neta, when the present age is 
,controlled, the deviations are reduced slightly in both age groups. This indicates that age at 
marriage exerts influence on CEB not simply because of its association with age. 

Ideal number of children (INC) in gross terms shows a strong positive relationship with 
'CEB in both age groups. The deviations of CEB are smaller in the younger age group and 
,greater in the older age group than the gross deviations of CEB according to age or age at 
marriage. However, in netb deviations, where demographic factors are controlled but 
social-economic-residential (SER) factors are left uncontrolled, the CEB deviations accor
ding to INC are decreased considerably in the 25-34 age group whereas the deviations are 
reduced only slightly in the 35-44 age group. The result seems to be due in part to 
,stronger intervention of demographic factors in the younger than in the older age group 
.and in another part to the recursive influence of CEB on INC itself, i.e., INC is influenced 
by the present number of CEB. 

At the gross level, all five SER factors, education, occupation, material property, reli
,gion, and residential background, have consistent negative influences on CEB for both the 
younger and the older age group. These types of net effects are presented for these factors, 
neta controlling only other factors in the SER group, netb controlling demographic factors 
as well as other SER factors, and net< controlling all other factors including INC. 

The relation of the educational level of the couples to CEB is strong in neta in both age 
,groups although its strength is somewhat reduced when other SBR factors are controlled. 
In netb, when demographic factors as well as other SBR factors are controlled, the effect 
·of education is reduced considerably; however, it still exerts significant influence in both 
,age groups. In netc , when all other factors including INC are controlled, the effect of edu
,cation is further reduced compared with its effect at the netc level in both age groups. How
ever, there are substantial deviations even at netc leveL 

The deviations by occupation of husband at the gross level show a strong relation of 
eEB with occupation. The effect of occupation is very much reduced at the neta level, which 
indicates that the apparent effect of occupation at the gross level was in large part the 
result of its high association with other factors in SER group, inevitably with education, 
and residential background. At netb and netc levels the deviations are noticeable compared 
with those of material property and religion. 

The deviation of CEB in relation to ownership of material property at the gross level 
are smaller than those in relation to the level of education and occupational categories. 
Moreover, at the neta , netb, and netc levels, deviations for material property disappear 
almost entirely in both age groups. The deviations at all net levels are minor and possibly 
random, implying that material property ownership per se has little or no effect on CEB. 

The apparent effect of religion at the gross level is not negligible. The difference in mean 
number of CBB between the Christians and the group without and specified religious affili
ation is 0.42 (the difference between 0.07 and -0.35) CEB per woman in the 25-34 age 
,group and 0.48 (between 0.11 and -0.37) per woman in the 35-44 age group. However, 
the relationship between religion and CEB disappears almost entirely in net", netb, and 
netc deviations. Thus, use of the MCA technique shows that religion, like material pro
perty, apparently has in itself little influence on fertility. 
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The relationship between residential background and eEB is strong at the gross level. 
The effect is reduced conspicuously at the neta level when other factors including education 
are controlled. Albeit reduced, the pattern of the net deviations is consistent, showing the 
negative influence of urban background on CBB in both age group. The negative impact 
does not disappear in netb deviations, where demographic factors also are controlled, nor 
in netc ,deviations, where all other factors are controlled. The cumulative impact of urban 
residence is apparent especially in the netb and netc deviations among women age 35-44. 

v. EXPLAINED VARIANCE 

Having discussed the pattern of relationship between the independent variables and 
eEB, we now take up the questions of the extent to which each factor is related to fertility 
in statistical terms and of how much variance is explained by each and all of the factors. 

In table 5 three types of statistics are presented for this purpose. First, eta indicates the 
ability of the factor explain the variance in the dependent variable. The square of eta is an
alogous to the correlation ratio and therefore indicates the 'proportion of the total sum of 
squares of deviations explainable by this factor. 

Second, betas in the table are identical with the betas in regression analysis, where the 
square of a beta coefficient may be regarded as the sum of squares attributable to the factor 
relative to the total sum of squares. Thus it is tempting to interpret the beta coefficient 
(when squared) in terms of the percentage of variance explained. This is valid in MeA 
when all the factors are correlated not with each other but only with the dependent variable. 
Since we know that this is not the case here, the betas are used to indicate the relative im
portance of the factors in explaining the dependent variable, eEB, when the other factors 
specified are held constant. 

Finally, multiple R is a summary statistic for each group for all factors combined. The 
adjusted R is analogous to the multiple correlation coefficient in a regression analysis. The 
square of the adjusted R is a measure of the amount of variance in the dependent variable 
explained by a given group of factors acting together. 

In terms of eta :coefficients, it is noted that the correlations of CEB with demographic 
and attitudinal factors are stronger than with socio-economic and residential factors for the 
younger age group, 25-34. However, in the older age group, 35-44, the relationships of 
eEB with education, occupation, and residential background are no less significant than the 
relationships with demographic factors. This demonstrates the importance of the cumulative 
impact of SER factors which appear to have influenced both age at marriage and INC. 

Partial betaa shows the relative importance of ,the given factors within each group. The 
impact of age is very strong in the younger age group despite the fact that we are observ
ing only the effect of age within the ten-year age groups. As expected the betaa coefficient 
of age in the older age !group is very much smaller. The influence of age at marrage is 
important even when present age is controlled in both age groups. 

In the social, economic, and residential grouping, the importance of the factors expressed 
in terms of betaa is greatest for education and substantial also for residential background and 
occupation. Material property and religion do not show sizeable effects on eEB when 
other factors including education, occupation, and residential background are controlled. 
This holds for both age groups. The influence of residential background is more impor
tant than that of any other factors in the SER group except education. 

The total amount of variance explained by the SER group of factors, as measured by 
the adjusted R2, is 14.7 percent in the 25-34 age group and 14.4 percent in the 35-44 age 
group, whereas the squares of R for the demographic factors are 45.0 percent in the 
25-34 age group and 14.9 in the 35-44 age group. The 14 or 15 percent of the variation 



Table 5 Coefficients of Eta, Betas, and Explained Variance (R2) in Children-Ever-Born for Currently-Married Women Aged 25-34 and 35-44 

Eta (3" W (3< 
Independent variables 

25-34 35-44 25-34 35-44 25-34 35-44 25-34 35-44 

Demographic factors 

Age 0.55 0.23 0.51 0.13 0.50 0.14 0.48 0.14 

Age at marriage 0.44 0.37 0.38 0.33 0.31 0.21 0.29 0.20 

R2 (adjusted) % 45.0 14.9 

Attitudinal factor 

Ideal number of children 0.37 0.32 0.18 0.21 

R2 (adjusted) % 

Socio-economic and residential factors 

Education of woman and husband 0.35 0.32 0.25 0.19 0.13 0.08 0.11 0.06 

Occupation of husband 0.27 0.29 0.09 0.12 0.07 0.11 0.05 0.08 

Material property 0.18 0·21 0.03 0.01 0.04 0.03 0.04 0.03 

Religion 0.11 0.13 0.06 0.03 0.02 0.03 0.02 0.02 

Residential backgrounds of woman and 0.27 0.29 0.12 0.16 0.09 0.14 0.07 0.12 
husband . 

R2 (adjusted) % 14.7 14.4 

R2 (adjusted) for all factors % 48.5 20.5 51.2 23.8 

a: partial betas when other factors in the same group are held constant. 
b: partial betas when other factors in the demographic, socio-economic, and residential groups are held constant. w 
C: partial betas when all other factors are held constant. -.:J 
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,explained by the SER group of factors may at first glance seem to be small. However, in 
predicting such behavior as fertility, which the result of complex responses to multiple fac
tors, it is a sizeable proportion of the total variation to be explained. 

Betab coefficients are presented in Table 5 to show the relative importance of SER fac
tors when demographic factors as well as other factors in the SER group are controlled. 
'The impact of SER factors on fertility is reduced compared to that of betaa. The relative 
importance of education and residential background in the younger age group is unchanged; 
however, in the age group the betab coefficient for residential background stands out as the 
highest, followed by occupation. 

In terms of betac, when all other factors including INC are controlled, the relative im
portance of each of the SER factors holds the same tendency as in terms of betab; however, 
the impact of each of the SER factors is reduced very much. Looking over the betac co
·efficients, one can see that the importance of age, age at marriage, and ideal number of 
children in both age groups is unquestioned. The reduced coefficients of SER factors indi
·cate that the apparent effects of SER factors on CEB are due mostly to their associations 
with the demographic factors and ideal number of children. However, we do not exclude 
the possibility of a recursive impact of CEB on the factors themselves. 

Finally, the amount of variance in CEB explained by all factors, excluding INC as mea-
Table 6 Percentages of Women Reporting That They Had Ever Used Contraceptives and/or 

Induced Abortions* according to Socio-Economic and Residential Characteristics 
for Currently-Married Women Aged 25-34 and 35-44, 1971 

25-34 

Education of wOman and husband** 
Both no education 44 
Primary 43 
Middle 51 
High 54 
College 57 

Occupation of husband 
Farmer, fisherman 43 
Other non-professional 52 
Professional and wage earning clerical and sales worker 55 

Material property 
Low (0-2) 43 
Middle (3 - 5) 51 
High (6+) 59 

Religion 
No religion 46 
Buddhism and Confucianism 59 
Christianity 59 

Residential backgrounds of woman and husband 
Both rural 45 
Both town or one town, the other rural 47 
One urban, the other rural or town 47 
Both urban 61 

Area of current residence 
Urban (including town) 52 
Rural 47 
Total 50 
* Includes women who had ever used either contraceptives or induced abortion only. 

** The highest level of education received by either 'or both partners. 
Source: 1971 Korea Fertility-Abortion Survey (tape). 

35-44 

49 
64 
72 
72 
80 

60 
66 
79 

53 
62 
80 

62 
69 
77 

63 
63 
68 
76 

72 
61 
66 
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sured by R 2, is 48.5 percent in the 25-34 age group and 20.5 percent in the 35-44 age 
group. The square of R for the factors including INC is 51.2 percent in the 25-34 age groups 
and 23.8 percent in the 35-44 age group. The small percentages of variance explained in 
the 35-44 age group are mainly due. to the reduced impact of age and age at marriage in 
this age group. 

VI. FINAL COMMENT 

In this paper we have attempted to understand the relative importance of each factor 
and each group of factors affecting CEB based on the cross-sectional data of the 1971 Ko
rea Fertility-Abortion Survey. We did not try to study changes over time in completed mario 
tal fertility nor the roles of various factors in such changes. Therefore, our findings may 
not provide a firm basis for predicting the impact of the SER factors on the trend of fertility 
in the future. 

Although we did not include the practice of birth control methods in the MCA analysis 
on account of the possible circular influence of CEB on the practice of birth control, this 
factor deserves notice in a discussion on the impact of SER factors in the future. Available 
data on the use of birth control methods for the women in our sample are presented in 
Table 6. The percentages of co~ples having ever used birth control methods indicate that 
there were substantial differences in 1971 among couples in the various categories of SER 
status. Such differences indicate that in Korea SER characteristics are likely to remain in 
the near future as powerful factors affecting fertility in association not only with demogra
phic and attitudinal factors but also with use of birth control methods. 

There is another indication ,that the differences in CEB between upper and lower SES 
strata may be reduced to some extent in the future. The percentages of couples reporting 
that they had ever used birth control methods (shown in Table 6) are 50 percent in the age 
group 25-34 and 66 percent in the age group 135-44. These ~are remarkably high in com
parison with the corresponding percentages in 1962, before the inception of the first nation
wide family planning. One study shows that in a township near Seoul in 1962 the percen
tages of couples having ever used contraceptives were only eight percent in the age group 
25-34 and ten percent in the age group 35-44. The same study found that an intensive 
program of family planning undertaken subsequently had a greater effect among the so
cially and economically underprivileged groups than among those in the upper strata(Bang, 
1968, pp. 70-73). Therefore, it may be expected that the growing sophistication in con
traceptive practice of both urban and rural residents as well as various other sectors of the 
popUlation will further reduce the present group differences in fertility in the future. 

VII. SUMMARY 

Data on many differential fertility studies are often difficult to interpret because it is not 
certain whether the differences observed result from the classifying variables themselves or 
from other variables associated with them. For this reason we presented a multiple classi
:fication analysis designed to control influences of other variables upon the measures of fer
tility differences according to 'urban-rural residence and residential background as well as 
other social and economic factors such as education, occupation, material property, and 
religion. The result of this analysis indicated that the social, economic, and residence vari
ables have a high correlation with the number of children-ever-born among currently
married women aged both 25-34 and 35-44. When other factors were controlled, the effects 
of education, occupation, and residential factors on children-ever-born were diminished 
but did not disappear, whereas the effects of material property and religion virtually disap-
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peared. This indicates that education, occupation, and residence are themselves important 
factors whereas material property and religion appear to have relatively little impact on the 
fertility of currently-married women in Korea. 

The findings from the multiple classification analysis indicate that the cumulatIve impact 
of education, occupation, and residential background factors has been substantial in the 
recent past. Although our analysis of the effect of ;urbanization on fertility is based on a 
cross-sectional survey and is limited to currently-married women aged 25-44, it implies that 
advances in education, industrialization, and urbanization have been important factors in 
the decline of fertility in Korea in recent decades. In the foreseeable future, as the level 
of education, industrialization, and urbanization advances, it is to be expected that these 
factors will continue to exert a strong influence towards moderation of fertility in asso
ciation with a late average age at marriage, a decreasing desire for large families, and 
increasing practice of birth control. 
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