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LOG-LINEAR ANALYSIS OF THE FACTORS
AFFECTING CONTRACEPTIVE USE
AMONG HIGH-RISK WOMEN IN KOREA

ABSTRACT

This paper investigates the causal relationship between the current
use of contraceptives and certain explanatory variables of Korean women
who are highly exposed to the risk of unwanted pregnancy using the
1979 Korean Contraceptive Prevalence Survey (KCPS) data. The ex-
planatory variables selected are age of woman, previous experience of
abortion, number of living children, whether the last pregnancy was
wanted, education of woman, and number of contraceptive sources
known to woman. Residential areas (urban-rural) and types of con-
traceptive methods being used are treated as control variables. The
causal structure is simpler in the rural areas than in the urban areas.
Reversible methods take a simpler causal structure than permanent
methods. Education is by far the most important factor across the
methods and residential areas. In the urban areas the experience of
abortion also stands out as a significant factor, while in the rural areas

so does the number of living children.

I. Introduction

In 1962 when the government of the Republic of Korea sanctioned
the family planning program, it was estimated that less than 5 percent

of eligible women were using contraceptives (Han, 1970). Since then,
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the contraceptive use has steadily risen. In 1971, 25 percent of the
currently married women of 15-44 years of age used contraceptives; in
1976, 44 percent; and in 1979, over 54 percent (Koh et al., 1980). By
1982, the year of the most recent national survey, the contraceptive
prevalence stood at more than 58 percent, with 48 percent practicing
reliable methods and an additional 10 percent practicing less reliable
methods (Cho and Chang, 1982).

There are, however, considerable differentials in contraceptive
practice levels by socioeconomic and other characteristics of couples
and by geographic regions in which they live, Program variables, includ-
ing availability of family planning services, also may play a key role for
acceptance of contraception, as asserted by Ravenholt and Chao (1974),
for instance. Many of these supply and demand factors of contraception
are, of course, correlated with each other and their joint effects on con-
traceptive use appear to be complicated.

The report of the Korean Contraceptive Prevalence Survey (KCPS)
of 1979 indicates that the use of contraceptives is slightly greater in the
urban areas than in the rural greas (55.1 percent versus 53.6 percent).
This urban-rural differential is strikingly large, however, among women
of young ages or among those with a small number of children; the
difference sometimes is more than 10 points. When the educational
attainment of women is controlled, not only does the urban superiority
often disappear, but there are occasions when the rural prevalence
exceeds the urban (Koh et al., 1980),

Multivariate analyses are increasingly being applied in the studies of
factors influencing contraceptive use, especially since the World Fertility
Survey began to supply a wealth of information regarding reproductive

behavior (Immerwahr, 1981; Freedman et al., 1981; Naipeng and Abdu-
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rahman, 1981; Soeradji and Hatmadji, 1982; Tsui et al., 1981; Tsui,
1982; Pebley and Brackett, 1982). The recent series of contraceptive
prevalence surveys also have begun to produce similar studies (Nair et
al., 1982; Entwisle et al., 1982). Although some of these include con-
traceptive availability as one of the independent variables (Tsui et al.,
1981; Tsui, 1982; Pebley and Brackett, 1982; Entwisle et al., 1982), it
seems to have been a general procedure to treat only demograhic and
socioeconomic variables as factors.

Methodologically, many of the studies used the technique of
multiple classification analysis (MCA), which was developed for interval
measurement data as the dependent variable under the assumption of no
interaction between the independent variables (Andrews et al., 1973),
There are causal analysis (UN, 1979; Nair et al., 1982) applying path
models that are also theoretically appropriate for continuous normal
variables. As obvious, contraceptive use is a dichotomous data and many
of the independent variables are associated with each other. Perhaps,
because of this situation, more recent studies have applied to log-linear
models (Tsui et al.,, 1981; Pebly and Brackett, 1982) and logit models
(Entwisle et al., 1982) as the analytical techniques.

It seems that few studies in Korea have used multivariate analysis
for factors of contraceptive use, H.J. Park and his associates (1974)
examined several demographic and behavioral variables and emphasized
the role of communication and attitude of spouse and relatives in the
adoption process of family planning. Their sample is limited to the rural
areas in which a demonstration health center is located.

This paper intends to evaluate the effects of various factors simul-
taneously, including availability of contraceptives, on the use of con-

traception by analyzing data of one of the most recent surveys in Korea.
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The survey was designed specially to measure contraceptive prevalence.
The main analytical technique employed is the log-linear model, explor-
ing the possible causal relationship between contraceptive use and the

independent variables selected.

Il. Material and Methods

The material for the present study was supplied by the 1979 KCPS.
This survey was developed jointly by the Westinghouse Health Systems
and the Korean Institute for Family Planning (KIFP). Although the
questionnaire borrowed heavily from the model designed by the Westing-
house Health Systems to collect contraceptive prevalence and other
information to family planning program management as part of a large
international survey effort, it was modified to reflect the unique situa-
tion and specific data needs of Korea (Koh et al., 1980). The interview
was carried out by trained interviewers to provincially representative
samples of ever-married women 15-49 years of age. In addition, house-
hold interviews were conducted. This study was based on individual
questionnaires that included about 14,000 women., The sample design,
field operation, and data processing were primarily the responsibility
of KIFP (for details of the survey, see Koh et al., 1980).

Since the initiation of the national family planning program in
Korea, there have been frequent large-scale surveys.on fertility and
family planning. Between 1964 and 1979, the KIFP undertook 11 sur-
veys with nationally representative samples, including one affiliated with
the World Fertility Survey in 1974, (In the meantime, the KIFP has
undergone several organizational changes to expand its activities. It

first started as the Family Planning Evaluation Team of the Ministry of
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Health and Social Affairs, and recently was reorganized as the Korea
Institute for Population and Health.) Thus, the KIFP has years of
experience on fertility and family planning surveys, and the quality of
survey data is generally reputed highly.

In this study, the current use of contraception, rather than ever-use,
was treated as the response variable. The KCPS listed nine individual
methods of contraception. (In addition, abortion was mentioned in the
survey but is not included as a method of contraception in this paper.)
Depending on their nature, the methods of contraception were reclassifi-
ed into several groups. The government methods use in this paper means
the use of those offered by the government regardless of the source of
procurement; that is, oral pills, condom, [UD, and female and male
sterilizations. Of these, the use of pills, condom, and IUD was grouped
together as the reversible methods use. Female and male sterilizations
formed the permanent methods use. Other methods — such as inject-
ables, vaginal, and rhythm method — were included in all methods use.

Six variables were chosen as the explanatory variables for the use of
contraceptives. They are: Age of woman — AGE — (A), previous experi-
ence of abortion — ABORT — (B), number of living children — CHILD—
(C), whether the last pregnancy was wanted — DESIR — (D), educational
level of woman — EDUC — (E), and number of contraceptive sources
known to the client — AVAIL — (F), as a measurement of perceived
availability of contraception. Although availability of contraceptives was
often measured in terms of the number of contraceptive sources known
to the respondent (Morris et al., 1981), for the contraceptive users the
source of the particular method currently used was not counted. This
operational arrangement was taken from the following argument: In a

survey such as KCPS, it cannot be discerned whether a client has accept-
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ed a method because its source was made known to her or she has
‘““/discovered” the source because she was so well motivated that she

actively sought it out.

In the latter case, the source may be considered

as a measurement of demand rather than that of availability. In addition,

current residence of woman (urban or rural) was treated as a control

variable. In this study, all of these variables were considered to be dich-

otomous.

in Table 1.

A summary of the variables and their categories are shown

Table 1. Variables and their categories used in the present study

Label Variable Category
A Age of woman (AGE) A, :15-29 yrs.; Az:30—44 yrs.
B Experience of abortion
(ABORT) B :yes; B,:no
C Number of living children
(CHILD) C,:1-2; Cz:3+
D Whether the last pregnancy . . .
was wanted (DESIR) Dl.yes, D, :mo
E Education of woman (EDUC) E,:primary school or less;
E :middle school +
F Number of contraceptive
sources known (AVAIL) F, :0-2; F, :3+
X Current contraceptive use

(Response v.)

X :yes; Xzzno

Control variable:

urban and rural
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Although information on these variables was obtained for all ever-
married women 15-49 years of life, certain restrictions were imposed to
select the subjects in this study. To conform to the KCPS report (Koh
et al., 1980) and other similar national reports in Korea, we first limited
the age group to 1544 years only. All nulliparous women were also
excluded, because one of the explanatory variables selected was the
desirability of the last pregnancy. Further, because illegitimate births
are rare in Korea, only currently married women were subjected to the
analysis. Out of some 14,000 women interviewed, 11,230 women, or
about 80 percent, met these conditions. The contraceptive use rate for
this group was 58.5 percent for the urban areas and 55.7 percent for the
rural areas as against 55.1 and 53.6 percent, respectively, for all women
in this age category.

However, not all the curfently married women are the objects of
contraception. If contraception is used to prevent unwanted pregnancy,
women who are not exposed to such risk may be excluded from a study
of contraceptive determinants. We thus formed the following five groups

of nonusers depending on their degree of risk:

Group Description
' 1 All currently married women
2 Group 1 less currently pregnant women
3 Group 2 less those who want additional

children as soon as possible

4 Groups 2 less those who want to bear more
children in the future

5 Group 3 less those who are not living with
their husbands and those in post-partum and
in a self-identified menopausal or sterile state
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Among these only Group 5 (high-risk women) were subjected to
detailed analysis together with the users. The seven-way classification of
these high-risk women by residential areas is shown in the Appendix.
As all the variables in our data are qualitative variables, each with dichot-
omous categories, the log-linear model was applied in establishing the
possible relationships among them (Bishop et al.,, 1975; Haberman,
1978). The model assumes that the cell frequency of a cross-classified
table is expressed in a multiplicative form of main effects and interac-
tions. Then the logarithm of the expected cell frequency may be written
as an additive function of parameters in manner similar to the usual
analysis of variance model.

For instance, if njjk denotes the observed frequency in the (ijk)th
cell of a three-way table pertaining to three categorical variables, A, B,
and C, the log-linear model for the expected frequency of the corres-

ponding cell mjjk may be written as:

A B C AB AC BC ABC
loge mjjk = E+Hi +/:‘j Ty +Eij U +ij Ty ijk

where u’s are effects with superscripts indicating the variables to which
the effects refer and subscripts showing the category of the variable to
which they apply. Because these effects are measured as the deviation
from the overall mean effect u, the following constraints, as in the an-

alysis of variance, must be satisfied:
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The log-linear model written above is the saturated model because it
contains all possible effects, making the observed frequency equal to
the expected frequency, n = m. By setting specified effects equal to
zero, the log-linear analysis can select the most parsimonious model
that fits the data. The goodness-of-fit is examined by the likelihood

ratio chi-square statistic G2, which takes the following form:
G? = 23 (njloge i/ m;).

When a particular model is chosen, the u’s present in the model will
represent the magnitudes of corresponding main effects and interactions.

The log-linear analysis provides structural relationship among the
variables in the cross-classification data. When a variable in the data is
regarded as the response variable, the log-linear model is equivalent to
the logistic model (Bishop, 1969). Operationally, a log-linear model,
whose interactions involving the response variable conditioning on the

explanatory variables (Cox, 1970; Fienberg, 1980), is the logistic model.
The best-fit model was selected by the stepwise procedure as suggested

by Goodman (1971), examining the difference in G? between two
logistic models as the test of the effects not included in one of the two
models.

In this study, analysis was conducted for urban and rural areas
separately. In each area the log-linear model was applied to the observed
aggregates. Although it is realized that a weighting system was used to
derive national estimates of users, technical restriction of log-linear
model prescribed the use of aggregates, If there are drastic differences
in the interprovince causal structure, our finding may be sericusly limit-
ed, accordingly. The examination of the KCPS report (Koh et al., 1980)

seems, however, to indicate such differences are not large.
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1 Results

Table 2 presents the results of fitting log-linear models to k-factor
marginals, for each group of risk-status woman, under the condition that
all k+1 and higher factors interactions are zero. These results provide a
clue for selecting an appropriate model for the data. For instance, if
the chi-square statistic for two-factor marginals is significant and that
for three-factor is nonsignificant, a model appropriate for the data will
include two-factor interactions but not all three-factor interactions.

An inspection of the results seems to indicate that the structural
relationship among the seven variables is similar and complicated in the
first four groups. Although it tends to become simpler as the risk status
moves from 1 to 4, the degree of change in the structural relationship
is only slight. For the urban data, models lower than four-factor margin-

als and for the rural those lower than three-factor marginals are all
significant. Of course, a complicated variable relationship indicated

by high-order interactions makes the interpretation of analysis results

difficult.

The structure of the variables in high-risk women(Group 5) appears
to be distinctly different from others. There is a sudden improvement
in the structure between Group 4 and Group 5. Although a systematic
simplification in the structural relationship is expected with the ad-
vancement of risk status because of the reduction in the diversity of the
population, the sudden improvement is noteworthy. According to
Table 2, the most parsimonious log-linear model that appropriately
fits the unrban data should contain a mix of two-factor and three-
factor interactions, while that which fits the rural data should require

only main effects and some two-factor interactions.
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Table 2. Fit of log-linear models to k-factor marginals

Group 1 Group 2 Group 3 Group & Group 5
k-factor OF 2 @ 62 @ ¢z » ¢z P G2 ?
Urban

1 120 7336.25 0.00 6427.54 0.00 521l.44 0.00 4133.88 0.00 3357.35 0.00
2 99 309.32 0.00 317.23 0.00 283.11 0.00 252.74 0.00 173.18 0.00
3 64 109.95 0.00 108.49 0.00 92.72 0.01 87.91 0.03 49.07 0.92
4 29 24.29 0.71 27.18 0.55 17.78 0.95 18.60 0.93 12.86 0.99
5 8 7.19 0.52 7.56  0.42 4.26 0.83 3.87 0.87 3.13 0.93
Rural
1 120 5396.66 0.00 4749.93 0.00 3467.10 0.00 2629.22 0.00 2384.02 0.00
2 99 156.87 0.00 156.80 0.00 144.58 0.00 127.40 0.03 93.62 0.63
3 64 48.67 0.92 43.02 0.98 42.55 0.98 38.45 0.99 40.06 0.99
4 29 9.95 1.00 8.47 1.00 9.58 1.00 9.46 1.00 5.57 1.00
5 8 1.79 0.99 1.91 0.98 2.05 0.98 2.89 0.9 1.96 0.98

There were 1,028 nonusers in Group 5, representing a user rate
over 85 percent. Table 3 presents the contraceptive user rates for high-
risk women by category of the explanatory variables. In both residential
areas, the differences between the hgh and low categories are not signifi-
cant factor in both areas. Among the urban women, depending on
desiredness of the last pregnancy and previous experience of abortion,
the proportion of users is significantly different. On the other hand,
among the rural women, instead of these variables, CHILD produces
differentials. It should also be pointed out that because of the relatively
large sample size, even a difference of less that 3 percent (84.5 versus
87.3 percent for the desiredness of the last pregnancy), in one case
has shown a highly statistical significance.

The importance of factors in the log-linear model was tested by
means of chi-square contributions of partial and marginal associations

(Brown, 1976). The numerical values of such contributions for all
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Table 3. Contraceptive user rate for high-risk women (Group 5)
by explanatory variable

Variable Category Entire Country Urban
N Rate N Rate
Total 7279 85.9 4369 86.2
No. of living 1-2 2204 84.8 1728 85.5
children 3+ 5075 86.4 2641 86.6
Education < Primary 4193 83.0%** 1848 81.8%%x
> Secondary 3086 89.7 2521 89.4
Desiredness
of last Wanted 2987 85.2 1737 84, 5k%*%
pregnancy Not wanted 4292 86.3 2632 87.3
Age 15-29 1330 83.8* 918 84.4
30-44 5949 86.4 3451 86.6
Experience of Yes 4390 86.8%** 2907 87 .6%%%
abortion No 2889 84.4 1462 83.3
Availability 0-2 233 83.2 149 82.6
3+ 6018 86.0 4220 86.3
* P = 0.05

*% P< = 0.01
%%k P< = 0,001

two-and three-factor interactions involving the response variable (X)
are shown in Tabel 4 by urban-rural areas and by contraceptive methods.
For two-factor interactions only, the contributions of effects not in-
volving the response variable are also given in the table to show the
strength of associations between specified factors. As all the variables
are dichotomous, the degree of freedom of each effect is one,

The factor EDUC presents very large chi-square contributions
in both areas for the use of any specified type of methods (EX). In
the urban areas, the factor ABORT also shows fairly large contributions
except for the reversible methods use. Factor AGE is strong for per-

manent methods use. In the rural areas, CHILD appears to be a strong
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(i) Urban Area
Effect All Methods Gov. Methods Reversible Methods Permanent Methods
Partial Marginal Partial Marginal Partial Marginal Partial Marginal
AX 2.08 5.40 1.55 3.47 3.15 4.13 14.91% 24, 47%
BX 2.84 16.68%* 4.56 10.19 0.55 2.46 7.18 13.05%
cX 3.04 1.57 2.19 0.55 0.25 2.88 4.61 7.52
DX 0.82 7.34 0.05 3.21 2.23 2.07 0.57 2.46
EX 55.32%  50.20% 48.21*%  44.99% 29.83*  32.80% 48.12% 42.22%
FX 4.86 10.51 1.28 4.57 0.25 1.72 0.12 2.07
AB 8.67*% 100.59* 12.41*  96.79% 12.54*  62.70% 2.51 52.82%
AC 719.89*% B856.71* 564.39*% 674.81 392.38% 481.95%  254.35%  317.93%
AD 30.31* 183.51* 31.47*% 170.59*% 13.41% 103.72% 25.96*  106.25%
AE 0.65 45.16% 0.57*%  36.91% 0.10 43.04% 0.24 8.06
AF 1.20 0.25 1.56 0.63 0.26 0.86 0.02 0.15
BC 0.90 52.30% 2.07 32.96* 3.10 19.13* 0.21 27.63*%
BD 1477.87* 1604.46*% 1138.05% 1242.96*%  584.13*% 645.05*% 745.80% 810.56%*
BE 5.40 2.52 4.94 0.67 2.85 0.49 5.74 0.15
BF 12.18*  38.66% 12.17*%  34.58% 5.41 15.31% 14.07*% 32.24%
CD 36.11* 165.70* 27.71* 125.87% 19.51*%  81.40% 23.09% 91.96%
CE 207.23% 267.99% 178.23% 228.84*%  122.36*% 178.29* 67.68% 83.39%
CF 0.00 1.11 0.00 1.57 2.16 5.18 0.39 0.75
DE 28.00%  47.09% 21.66%  34.77*% 8.97 19.68% 25.03* 28.89%
DF 7.68 26.67% 6.13 22.08% 4.07 10.26 2.53 15.45%
EF 41.51*%  43.62% 36.77%  39.09% 15.82% 19.65% 26.74% 27.59%
ABX 1.39 2.77 0.67 1.93 0.05 1.68 2.19 3.16
ACX 1.17 1.72 2.27 3.03 0.07 0.46 7.88 10.31
ADX 0.01 3.91 0.14 2.88 0.00 3.22 0.82 2.19
AEX 0.04 0.00 0.05 0.00 0.00 0.68 0.04 0.95
AFX 0.82 0.52 1.06 0.35 0.36 0.28 0.03 1.92
BCX 0.01 2.84 0.00 4.53 0.12 4.96 0.02 3.67
BDX 0.07 0.10 0.83 0.13 2.97 0.97 0.10 0.00
BEX 32.3 0.01 3.06 0.00 3.31 0.00 2.51 0.02
BFX 0.01 0.00 0.03 0.00 0.08 0.30 0.05 0.16
CDX 3.21 11.26% 3.65 13.32% 4.55 11.84% 2.59 12.13*%
CEX 1.81 0.72 2.02 0.86 7.22 5.64 0.02 0.36
CFX 9.70 7.17 10.12 6.77 6.59 3.83 9.52 8.18
DEX 4.75 3.14 5.50 4.07 6.68 4.53 3.79 2.87
DFX 0.13 0.69 0.25 0.43 0.03 0.14 0.82 0.47
EFX 0.81 0.53 0.56 0.44 1.02 0.20 0.57 0.50

For variable label, see Table i.
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(ii) Rural Area

(continued)

Effect All Methods Gov. Methods Reversible Methods Permanent Methods
Partial Marginal Partial Marginal Partial Marginal Partial Marginal
AX 3.76 8.39 1.35 4,12 0.20 1.55 4.07 7.01
BX 0.00 0.02 0.06 0.57 0.85 1.53 0.50 0.00
cX 7.74 9.21 8.10 7.53 5.05 4.35 10.36 9.08
DX 1.88 0.59 1.92 1.57 0.33 0.93 5.70 2.68
EX 19.76%  12.16%* 15.90% 9.86 7.52 3.86 26.98% 18.65%
FX 6.45 6.48 3.38 3.04 1.18 0.91 0.99 1.32
AB 0.40 37.38% 0.55 27.86% 0.17 19.06* 1.14 23.13%
AC 470.14*% 607.88*  405.44*% 517.74%  339.38% 444.20% 133.37%  185.01%
AD 24,12 110.95% 14,42%  81.34% 9.24 62.00% 8.73% 43.89%
AE 5.54 75.49% 7.38 68.89% 8.61 72.11* 3.97 23.18%*
AF 0.00 1.05 0.00 0.67 0.01 0.88 2.03 9.92
BC 0.08 11.76% 1.61 11.55% 2.11 13.43* 1.25 17.41%
BD 1195.35% 1240.19*% 1028.93* 1063.23* 705.51* 726.03*% 473.38%  504.76%
BE 5.93 0.47 5.43 0.18 12,22% 1.23 19.01* 3.27
BF 12.62%  32.67% 11.50%  27,25% 4.34 8.84 7.03 21.45%
CD 7.42 33.26% 14.53*%  28.53% 18.10*  69.81*% 17.21* 84.88%
CE 98.63*% 169.54% 70.36*% 132.65% 47.86% 111.62% 39.38% 55.93%
CF 0.03 0.75 0.02 0.62 0.10 1.08 1.35 8.18
DE 8.71 9.02 6.58 8.69 1.93 6.22 2.46 3.95
DF 5.01 21.60% 4.19 16.87% 0.84 5.16 1.57 16.74%
EF 0.35 0.57 0.01 0.04 0.93 1.15 0.10 0.66
ABX 0.15 1.38 0.06 2.07 0.03 2.53 0.03 0.52
ACX 0.02 0.17 0.00 0.38 0.89 0.23 3.65 8.49
ADX 0.00 1.00 0.08 2.26 0.18 2.21 0.21 1.91
AEX 2.50 5.79 0.85 0.67 1.70 2.76 1.95 2.90
AFX 1.48 4.88 1.70 5.26 1.68 4.98 0.00 0.08
BCX 0.00 2.95 0.09 3.36 0.14 2.97 0.05 2.07
BDX 0.26 0.00 0.51 0.07 0.73 0.21 0.00 0.07
BEX 3.93 3.65 3.09 3.02 3.07 2.58 2.88 3.31
BFX 0.29 0.57 0.27 0.34 0.04 0.22 1.10 1.77
CDX 0.53 2.76 0.30 3.09 0.25 2.23 1,04 4.44
CEX 0.04 0.66 0.15 1.00 0.03 0.17 0.29 1.85
CFX 0.92 4.94 0.86 5.07 0.62 4.36 0.01 0.21
DEX 2.57 0.14 2.45 0.07 2.51 0.04 1.02 0.23
DFX 0.04 0.08 0.01 0.00 0.08 0.67 0.13 1.08
EFX 2.96 7.31 2.37 6.09 1.49 3.27 1.57 3.74

*p < 0.001
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factor, while the role of ABORT appears nil. The performances of
AGE and AVAIL are similar as in the urban areas, the former being a
strong factor for permanent methods use and the latter for all methods
use. Among the factors, extraordinarily strong associations are noted
between B and D, A and C, and C and E. There are also fairly strong
associations between A and B, A and D, and C and D. In addition, D
and E, and E and F show strong associations in the urban areas, while

B and F show strong associations in the rural areas.
It appears, in general, that contraceptive use is little affected by

joint effects of two factors. In the urban areas, however, the combined
effect of CHILD and DESIR (CDX) and that of CHILD and AVAIL
(CFX) may be fairly strong. For the permanent methods use only, the
joint influence of AGE (A) and CHILD (C) appears to be strong. There
is some indication that this particular effect is operating similarly in
the rural areas too.

Table S lists the log-linear models judged to fit appropriately for the

use of each type of contraceptive methods. Following the usual nota-
tion, the letter in brackets represents the variable label that significantly

affects the use of contraceptives. Thus, for instance, factors significantly
affecting the use of all methods in the urban areas are ABORT (B),
CHILD (C), EDUC (E), and AVAIL (F). In table 5, notice that the
interaction term among the factors [ABCDE] is omitted in the descrip-
tion of models that fit. This is done so, as this interaction term among
all the explanatory variables is included as the conditioning for the log-
linear models involving causal analysis.

As all the models shown in Table .5 agree with the data so well
(P>0.40 in the urban areas and P>0.65 in the rural areas), it may be
tempting to consider further deletion of effects. Although we did

consider further parsimonious models than the ones shown in Table 5,
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Table 5. Log-linear modeis selected for contraceptive use among high

risk women in Korea by method of contraception

Method Model DF G P
Urban :
All (BX) (CX) (EX) (FX) 59 53.70 0.67
Govermment (BX) (EX) 61 63.18 0.40
Reversible (EX) 62 64.26 0.40
Permanent (AX) (BX) (EX) 60 61.44 0.42
(AX) (BX) (CX) (EX) 59 57.17 0.54
Rural ;
All (CX) (EX) 61 56.07 0.65
(€x) (EX) (FX) 60 50.20 0.81
Govermment (CX) (EX) 61 50.29 0.83
Reversible (CX) 62 48.91 0.89
(EX) 62 49,40 0.88
(CX) (EX) 61 41.83 0.97
X) 63 53.27 0.80
Permanent (CX) (EX) 61 48.37 0.88

(CX) (EX) (DX) 60 43.81 0.94
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the efforts were fruitless. The difference in G? value resulting from
the elimination of any effect is generally highly significant and the
models so obtained present sharp reductions in P value from those of
the earlier ones. Nevertheless, we have listed multiple models for certain
methods in case the significance in G? between two log-linear models
is moderate and the overall P value is still large for the simpler model.

For instance, consider the permanent methods in the urban areas.
The overall P value indicates that the fit of model [AX] [BX] [CX]
[EX] is excellent. By deletion of the least significant effect [CX],
however, G? increases by 4.26 which is significant for one degree of
freedom only at 5 percent. Thus, the difference in G? is moderate, yet
the fit of the new model [AX] [BX] [EX] is still very good (P = 0.42).
Under the circumstances, we have decided to list both models.

Table 5 also suggests that the factors influencing the prevalence
of contraceptive use operate independently; there are no interactions

between explanatory variables. The models in the rural areas are so
much simpler than those in the urban areas—less factors are involved

and the fit is better. Far more factors are required in the use of per-
manent methods than reversible methods, indicating that more com-
plicated decision-making process is required for the adoption of the
former method. The use of goverment methods appears to involve
relatively small factors.

Let us now examine each factor.

Education of Woman (E) This factor appears to be by far the most
important one in contraceptive use; it appears in the best fit model
for every method in each area. In the use of reversible methods, it is
the only signifiéant determinant. As will be seen later, it also has the

largest magnitude of effects among the factors involved.



24
Age of Woman (A) In contrast to our expectation, this is not usually

a significant determinant. Its effect appears in the model selected
only in the use of permanent methods in the urban areas.

Experience of Abortion (B) The influence of this factor demon-
strates a different pattern depending on geographical area. In the urban
areas it is a significant determinant in every method except for reversible
methods, but in the rural areas its effect does not appear in the use of
any group of methods. This finding may be in agreement with the reports
that abortion is more widely practiced in the urban areas (e.g., Hong
and Watson, 1976). It also appears that the experience of abortion
makes women seek a more radical procedure of contraception,

Number of Living Children (C)  Contrary to ABORT, while this
factor is an important determinant in the use of every type of methods
in the rural areas (together with EDUC), it fails to be a significant factor
in the urban areas.

Desiredness of the Last Pregnancy (D)  Table 5 suggests that this
factor is one of the least important among the six explanatory variables.

It appears only once in the model for the permanent methods use in the
rural areas. This finding is rather surprising as it is against the usual
expectation. Many Korean women may begin to use contraceptives
before unwanted pregancies take place. Also most unwanted pregnancies
may be disposed by abortion. It should be stressed, however, that our
data have in fact presented extremely strong associations between
this factor and ABORT (B) regardless of geographical area and method,
as shown in Table 4.

Availability of Contraceptives (F)  Although the number of con-
traceptive sources known to the client appears to matter in the use
of all methods both in urban and rural areas, when a specific group of

methods is given, the question of availability is no longer significant.
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This may be in part due to the fact that we have excluded the source
of method currently being used. In a society where the overall user
rate is fairly high and family planning is generally accepted as in Korea,
the role of this variable may not be very important. As discussed later,
the number of sources known may not really measure the perceived
availability.

In Tables 6 to 9, the results of log-linear analysis for the use of
contraceptives are shown giving the estimates of parameters involved.
For cases where more than one model are shown in Table 5 for a parti-
cular group of methods, not all the models are provided with their
parameter estimates. However, the general situation for the omitted ones
may be easily inferred from other models in the table. The log-linear
parameters are notated by u. The modifier of odds owing to the factor
under consideration is obtained by the exponential of twice the log-

linear effect, according to theory. An expected odds of contraceptive
use may be computed by the use of these log-linear parameters or modi-

fiers of odds, as shown below.

For instance, in the model of all methods in the urban areas, the
estimate of the log-linear effect of ABORT (B) is 0.084. Then the odds
of using contraceptives will be modified by a factor exp(2 x 0.084) =
1.184 by the previous experience of abortion. Similarly, the modifiers
owing to CHILD (C), EDUC (E), and AVAIL (F) are 0.884,0.717, and
0.817, respectively. Note that these are the values for the lower categor-
ies of the factors. As such, the modifier for the upper category is the
reciprocal of the corresponding modifier for the lower class. Since the
odds for the overall user are 4.575, the expected odds of contraceptive
use, say, for an urban woman with no experience of abortion, large
number of children, low education, and high availability are (4.575)
(1.184)™ (0.884)™ (0.717) (0.817)™ = 3.84, or exp (2 (0.760 - 0.084 +
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0.062 -0.166 + 0.101)) = 3.84 to one,

Let us now examine the models selected for specified methods of
contraception.

All Methods Use-As Table 6 shows, for the prevalence of all methods
use, relatively large numbers of factors are operating-four factors in the
urban areas and three, or possibly two, in the rural areas. The causal
structure appears to be similar in both areas. EDUC, CHILD, and
AVAIL are the common factors. In the urban areas, however, ABORT
is the additional and important determinant. In the rural areas not
only does ABORT fail to enter into the model but the one without
factor AVAIL still fits the data quite satisfactorily. EDUC is the most
important factor in both areas, but the magnitude of its effect relative
to others is far more important in the urban areas than in the rural

areas. In the latter area, however, the effects of the other two factors

Table 6. Estimates of the log-linear parameters of the models chosen

for the use of all contraceptive methods among
high-risk women in Korea.

Factor - _l_)la Gdds modifierb
Urban Model: (BX) (CX) (EX) (FX)

Abortion (B) 0.084 1.184

No. of children (C) -0.065 0.884

Education (E) -0.166 0.717

Sources known (F) -0.101 0.817

(Overall user) 0.760 4.575
Rural Model: (CX) (EX) (¥X)

No. of children (C) -0.135 0.764

Education (E) -0.155 0.733

Sources known (F) -0.123 0.781

(Overall user) 0.764 4.610

Model: (CX) (EX)

No. of children (C) -0.137 0.760
Bducation (E) -0.157 0.731
(Overall user) 0.871 5.712

a
For the lower category. For the higher category, change the sign.

b
For the lower category. For the higher category, multiply the
reciprocal.
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are only slightly weaker than that of education. The direction of a
specified effect is in line with expectation, abortion being positive and
other factors being negative.

Government Methods Use--A relatively simple causal structure is
observed in the use of official methods, only ABORT and EDUC ap-
pearing as significant factors in the urban areas and so do CHILD and
EDUC in the rural areas (Table 7). Since ABORT and CHILD present
a strong association, as shown in Table 4, the underlying structure of
factors in the two areas may be regarded as similar. While the degree
of the effect of EDUC is about the same in both areas, the effect of
CHILD in the rural areas is very much stronger in comparison with that

of ABORT in the urban areas.

Table 7. Estimates of the log-linear parameters for the models chosen
for the use of government methods among high-risk

women in Korea

Factor U Odds modifierb

1
Urban Model: (BX) (EX)

Abortion (B) 0.075 1.162

Education (E) -0.149 0.743

(Overall user) 0.750 4.482
Rural Model: (CX) (EX)

No. of children (C) -0.124 0.780

Education (E) -0.143 0.752

(Overall user) 0.761 4,584

3For the lower category. For the higher category, change the sign.

bFor the lower category. For the higher category, multiply the
reciprocal.
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Reversible Methods Use-For the use of reversible methods, a simple
structure appears to be operating (Table 8). In the urban areas only
EDUC matters. In the rural areas, although there may be several ap-
propriate causal models, none of these is a complicated one, Both
EDUC and CHILD may be considered to operate alone or jointly. The
effects of these variables are not large. In fact, from the viewpoint
of overall chi-square value élone, it may be even considered that none
of the six explanatory variables are significant. If this last model is

accepted, we encounter a difficult situation to interpret, As the use

Table 8. Estimates of the log-linear parameters of the modelschosen for
the use of reversible methods among high-risk women in Korea.

Factor _uf Odds modifierb
Urban
Model: (EX)
Education (E) -0.139 0.757
(Overall user) 0.349 2.008
Rural

Model: (CX)

No. of children (C) -0.071 0.867

(Overall user) 0.454 2,477
Model: (EX)

Education (E) -0.074 0.863

(Overall user) 0.547 2.986
Model: (X)

(Overall user) 0.497 2.703

8For the lower category. For the higher category, change the sign.

bFot the lower category. For the higher category, multiply the
reciprocal.
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of reversible methods is independent of these factors, it must be con-
sidered as a random event in this system of six independent variables.

Permanent Methods Use-In contrast to reversible methods, a fairly
large number of factors are involved in the use of permanent methods
(Table 9), suggesting complicated decision-making processes for accept-
ance of sterilization. In the urban areas three or four factors-AGE,

ABORT, EDUC, and probably CHILD-are playing key roles, while in

Table 9. Estimates of the log-linear parameter of the models chosen for
the use of permanent methods among high-risk women in Korea.

Factor _L_I_a_ 0dds Modifier:b
Urban Model: (AX) (BX) (CX) (EX)

Age (A) -0.121 0.785

Abartion 0.069 1.149

No. of children (C) -0.056 0.895

Education (E) =0.172 0.709

(Overall user) 0.376 2.123

Model: (AX) (BX) (EX)

Age (A) -0.145 0.748
Abortion (B) 0.073 1.156
Education (E) -0.163 0.722
(Overall user) 0.374 2,111
Rural Model: (CX) (EX)
No. of children (C) -0.165 0.719
Education (E) -0.205 0.663
(Overall user) 0.295 1.806

2For the lower category. For the higher category, change the sign

bFor the lower category. For the higher category, multiply the
reciprocal.
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the rural areas two or three factors-CHILD, EDUC, and probably DESIR-
are significant. As in other methods, EDUC exerts the strongest in-
fluence. Consistent with the nature of sterilization, significant factors
involved—AGE and ABORT in the urban areas and CHILD in the rural
areas—are considered more related to termination of pregnancy than

spacing.

IV Conclusions and Discussion

This study has investigated the causal relationship between con-
traceptive use and six selected explanatory variables among the women
highly exposed to unwanted pregnancies in Korea, using the 1979
Korean Contraceptive Prevalence Survey data. By applying log-linear
models, we have attempted to identify the significant factors and to
estimate the magnitude of the effect of each factor. Analysis was con-
ducted for urban and rural areas separately and contraceptive methods
were grouped into several categories.

The results seem to indicate that different factors are operating,
depending on the methods of contraception. The causal structure is
simple for reversible methods but it is rather complicated for permanent
methods. Education of woman is by far the most important factor
across the methods and residential areas. In addition to education,
in the urban areas experience of abortion stands out as the determinant,
while in the rural areas so does the number of living childeren. Each
of these factors exerts the effect independently; there is no evidence
of joint effects of the factors, at least when residential area is controlled.

There are two aspects to consider for the apparent differences in

the urban-rural causal structures. First, the latter appears to be simpler
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than the former. This aspect may reflect the relative complexity of
urban life and urban dwellers in comparison with the rural. Second,
as pointed out, abortion is a leading determinant in the urban areas
but so is the number of living children in the rural areas. However, if
abortion is considered as a popular urban practice to deal with excessive
births, the underlying causal structure may be regarded similar between
urban and rural areas.

In any case the variables identified as the significant determinants-
such as education, abortions, or number of children-and the degree of
their effects do not greatly differ from what was anticipated. What is sur-
prising may be, however, in the variables excluded from the model.
We expected desiredness of the last pregnancy (D) would to be a strong
factor but, in effect, it appeared only once in the use of permanent
methods in the rural areas. However, further scrutiny of the data being
used ﬁas revealed that certain explanatory variables present extremely
strong associations. Above all the strongest two-factor interaction is
observed between ABORT and DESIR (BD). The chi-square contribu-
tions of partial and marginal associations for this particular combination
frequently exceed 1,000 (for one degree of freedom) in either urban
or rural areas (Table 4). CHILD and DESIR (CD) also show a very close
association. Further, a highly significant three-factor interaction is
noted for CHILD, ABORT, and DESIR (BCD). Thus, even if DESIR is
not one of the determinants of contraceptive use by our statistical
analysis, it nonetheless is closely related with the established deter-
minants,

It may be said that there are two objectives for the use of contracep-
tion in terms of childbearing: termination and spacing. The general

opinion of informed people in the Korean porgram is that most users,
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if not all, are the terminators, regardless of contraceptive methods.
In fact, the 1978 survey has revealed that 92 percent of the contraceptive
users are for fertility termination and only 6 percent are for spacing
(Byun and Koh, 1979). By the nature of sterilization the permanent
method users are obviously terminators, but the reversible method
users may or may not be terminators. It is likely that characteristics
and determinants of users are different depending on terminator or
spacer.

Although we did not examine these two groups specifically, our
data indicate that the pattern of factors is entirely different between
the permanent and reversible methods users. For the permanent
methods, factors—such as AGE, CHILD, and DESIR- that are indicative
of termination dominate, while EDUC appears to be the only deter-
minant operating for the reversible methods. Under the circumstances,
a substantial portion of reversible methods can be spacers, On the other
hand, if reversible method users are also easentially terminators, they
may be more intelligent than permanent method users.

One aspect of contraceptive availability is measured by number of
sources know to woman (Morris et al., 1981). If so, at least in Korea,
avajlability seems to be only a weak factor of contraceptive use, con-
tradicting earlier studies of Tsui et al., 1981, and Tsui, 1982. Some
speculations may be advanced to this situation. In a society such as
Korea, which has a vigorous program for a relatively long period of
time and a fairly high general acceptance of family planning, the role
of availability may not be important any more. Number of sources
known may reflect, to a substantial degree, the general level of social
developement including education. Indeed our data show a strong asso-

ciation between education and the number of known sources (EF),
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especially in the urban areas. Then some other measurement of avail-
ability may present a different situation from ours. A recent study
seems to indicate that accessibility (time-to-source) has a greater effect
on the use of supply methods than source knowledge in the rural areas
(Cornelius and Novak, 1983). The weak relationship may be also to
some extent attributable to the operational definition of availability
adopted here-number of sources known for methods other than that
currently used.

Each factor may be operating independently on the use of con-
traceptives, but there appear to be complicated interrrelationships
among the factors, We have already pointed out some unusually strong
associations between pairwise factors with respect to ABORT (B),
CHILD (C), and DESIR (D). There are several other strong associations,
such-as between CHILD and EDUC (CE), CHILD and AGE (CA), or
EDUC and DESIR (DE). Furthermore, significant partial and marginal
associations are frequently encountered for the following three-factor
interactions: BCD, AEF, BDF, ABF, and ACE, though data are not
shown here. Some of these may represent causal relationships.

Admittedly, there would be many other factors that affect con-
traceptive use. The Korea Institute for Population and Health (1982)
cites family size norm and son preference as the major concerns in
reducing fertility among other factors. When these other variables
are included in the analysis, the finding can be quite different from the
current one. When the effect of an explanatory variable is not linear,
a change in the cut-off point for dichotomous categorization can result
in difference findings. Though the log-linear model is a very powerful
tool in analyzing multidimensional categorical data, the result is valid

only for the data as presented. The data from a complex survey can
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be presented in vastly different ways by choosing different sets of
variables, Conceptual framework for the causal relationship and selec-
tion of appropriate variables are then important tasks preceding an-

alytical work.
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Appendix: Number of women by contraceptive use (X), and by age (A),
experience of abortion (B), number of children (C), whether
the last pregnancy was wanted (D), education (E), and
contraceptive availability (F), KCPS

X
variables Urban Rural
A B c D E F Yes No Yes No
1 1 1 1 1 1 0 0 1 0
1 1 1 1 1 2 23 5 3
1 1 1 1 2 1 5 0 0
1 1 1 1 2 2 72 11 12 1
1 1 1 2 1 1 0 0 0 0
1 1 1 2 1 2 71 13 33 4
1 1 1 2 2 1 5 0 0 0
1 1 1 2 2 2 155 18 30 6
1 1 2 1 1 1 0 0 0 0
1 1 2 1 1 2 12 1 5 0
1 1 2 1 2 1 1 0 0 0
1 1 2 1 2 2 12 1 2 0
1 1 2 2 1 1 2 0 0 0
1 1 2 2 1 2 38 6 26 5
1 1 2 2 2 1 0 0 0 0
1 1 2 2 2 2 30 1 12 3
1 2 1 1 1 1 0 0 1 3
1 2 1 1 1 2 55 33 73 26
1 2 1 1 2 1 7 o] 2 0
1 2 1 1 2 2 214 43 49 9
1 2 1 2 1 1 0 0 0 1
1 2 1 2 1 2 1 2 0
1 2 1 2 2 1 0 0 0 0
1 2 1 2 2 2 16 2 0 1
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Appendix (continued)

Rural

Urban

variables

No Yes No

Yes

53

23

15

20

25

15

88

28 36 10

108

38

28

352

(o]

(]

13

89

11

95

28

17

136

21
753

23
639

156

127

65 153

635

(o]

13
57

18
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Appendix (continued)

Rural

Urban

variables

No Yes No

Yes

30

30

159

28
17
170

50
488

78

32

11
233

98

23

15
239

12
100

41

29

23

57

For categories of variables A-F, see Table 1.
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Zol EEI ®REE AYz g ATREHEe] 9oH, dEE Raven-
holt o Chao(1974) & &t A v]2=2] AJAtE (Availability) & &
ok o

ol2iqt EHEel FE, fuisst B Aeitxl EREE A2 Core-
late =of 2o @t Bl v ERE #e FAS W+ 8
B AR ez

1979 45 BB EEHrE R EREFAAZ olsbd ol eyt HEAES
55.1MHAIE |2 Bife] 53.6AAE |Het 7 £ A2 vebyd
ok ol #Ezke] ERE AL Fhold =5 FLBEUF A HA
EAA oS dASA etz los it 10[HAEIZJAES] £5
Holz gleh.  z2iv A #HES M &rie #ERES A
HAlz 288 Bt o F fEM BBES 29 T HEE o
(&,1980)

JooRell ol 28 HBE AT Hik (MVA) o] #EifE Hik FES -
A ERS g HifollA ol FIARZ doH, &3] A HESN
WES] T ol F, MASS WES MY Lo BEL FA A
Aol we} olelah 47 kol A% FIAE 2 ook ( Immerwahr,
1981; Freeman et al., 1981; Naipeng and Abdurahman,1981;
Soeradji and Hatmadji, 1982; Tsui et al,,1981; Tsui,1982;
Pebley and Brackett, 1982)

I A3 EHE K FHE (Contraceptive Prevalence Survey)
7b o8 BERANA Eigdel =et o] HEHE FlASTAAE UL HE
7} 7 Al Zstg ot ( Nair et al., 1982; Entwisle et al.,
1982) oleigt el & Bt A ul2=o ATAM (Availability )&
By #EHE Bk 4% 1oy (Tsui et al., 1981; Tsui,1982;
Pebley and Brackett, 1982; Entwisle et al., 1982) AMOEfY
#H A ihe KRE #HE e EROE HIwke Aol U4 M|
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[l =3kch

Fikaw E2LE B WSSl SBE SRS FIASZ A2y o
FHike B BEE 7l MHE fFHCl flde &E Tol EHE #FHE
Ao g #Hel o5t Hirst=F ol 3ok (Andrews et al.,
1973)

Path 2+& FIAYT BER 547 (UN.,1979; Nair et al.,1982)%
Ny oA = AAAHOZ FE [EH BEC] AR&shodok ot

ol ] Bt EEE> HE, JFEEEE “4 (Dichotomous) BEo|x
By BEEE AZ M= e A5 2o oled El # el
BITY g2 Al Log-linear Model (Tsui et al., 1981; Pebley
and Brackett, 1982) 3 Logit Model (Entwisle et al., 1982)
of FIRHAA & AL otrf ol23 Hiel WS X3t

ghaofl A o] Mt EESel i3t BR Hgedl v HWE HiTel 28 ©
of ARz AR 9L solty, WHF (1974 & A0 ERFH 7
B BEN BEES Bctd AwdAold, A, AHE EESO
Kieat#ll % B EXY &EE stz U+T EHFHIA Sk o H
v & RERTL FiEste B ikl ERET Aol dich

& HRe ppge BECA KT AE BHE ol &35td Bt HE
o sl RE WHESO ¥EE A 57 FEsteY Aok EHH
= [Hd Hul& TREKIE B83dd. FEEks B BB ¥k R
e AE7 A8 #55] ExR Aoloh £ 4 HES HERHE
( Log-linear) Bx 24 ##f HE= B BEE Aol HE MF
£ aHskssh



I. &#8#4 % oSHFE

X BEE 19794 BE BEYR HEAESD BHE FEsY
o] L )\Dﬁ@ﬁg’gﬁl)ﬂ Westinghouse Health Systemso] 3t
Fo2 EHES ASZ Westinghouse 7} B BN RikE I HE
mol LEG K BRI £97 A8 BEmel BEROE ANe &
# P ( Model Questionaire) & 3%l A4 MAS) LEMS
Rmestel 3747 REE BIE, @5ctd EASIS (&, 1980)

BET dikd WEAS To o7, WAL A me 15-20 4 g
B it EEste] ool Aok ol FOE HEOZY FE A
= 93ch

& FEES 14,000 ol o2 BA WE AECl KkiEd Holoh
B hhts, B WA, SHEE BE SO REE Hirkd %
Tol Bt (&, 1980

BG4 S Tgo] AFY oldl AMMS) “HEN R Rkt
8" A& oded Uk 19644 LB 19794 Abol FEEHA B
o B 11¥e 2F Sk BES BRGNS 19746 ®Ee
BR MEH FES 259 oS

olshpro] kAl WEBS 75 WE BT AYw dos 2
BE THe Bl £ Ao #ES T Yok

of Wael el B WM it BAE HE BEclY KRS EE
sk @teh  KCPSY ol = B K02 9 BRsdel 9

1) § FKiEEH# H5ER

2) 2T RS WIS Ay Al 8ol Uik A Sl
© fRE eI RKEE FEHAA At Kol = ®E
AORE HERSE AR A

3) KCPS ¢ WEH @itk HEAZES BF.
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th (oldhel ATHES BUHESEZ sof ot & Bl A= Bt
sk ) ol & 9 HET oAl 2 kel =t ¥ BOE 5s
gt Z EAF BME pikoleh st B Bl @AY HEd He
%, T, ATHAA, AA5E 2 dAFEL oo BREE BE
olA Efleld el glck olF W<, 25 2 ATUANE FoiA
(YA HE10 2, 33 2 Q35 A%t AW FHEICE BES
stglch amiolet #& 244, 9451 5L BET BE B

g bk

By SHIE [RA F#), [ATHE &%), (BF T8, (=
3 QAo AEEE], (RSt Qe B SRES) B [32le) #HE
Kol 6705 BEsIAch ol F Wastm YE B YEREY e
&3] 199 Mulx9 AP Availability) & BES}E FHROE
FIBE 2 k. (Morris et al,, 1981) 3V & HAZRdlA = &
e Wl Bl B AR AE HEL ohs ¥EES el
Bsistaeh 2 BEE KCPS 28 JZAE EET WA KE 5
Bl et HRES L A7) AEel 2 HES AT HleA
28x $om 2 HES Hoklla: B Eetgs] el 2 ¥R
BE 222 ol WAEAS EBHY 5 g7 Aotk #HaE] A9,
Gz ol WREES BE [EME Aulxe] WAMIS FWESs 2o
2 Fikol Wy FEES FEhs ASE BHY 4 YUk ol B
Aol B Bt HH BB ALsidch Sl RE S#HSe -
( Dichotomous) B2 stk  Biel W =3 RES (F
-1>el Byt oh(P. 12, %3k BR)

ol oh7-e Bl NG FHIZF 15-49419 EE MA ZHIAA o
oA At o] Fgeol At HH Bl RN HEL ook q
KCPS#i% (7, 1980) ¢ @59 o MESH H&mes da  15-44
A BALE Btk zem By WEECl MehAY A4 FERE
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BI7b Sl A7 A Eell HIR Kol v mAS Bitsisit = &
Bloll = FAER HECl A2 =57 A Fo B BB mARE 7
r HROZ shadch 2 &R 14,000 &9 EEE HAF 11,230 £
5 80M3AIE ] mA°l ZMRAISE EESh o Fhge 2
HEHE EERASO| T 55.1[S14lE] # &N 53.6[HAEIFH 2 o] F
A HIRSE WASAAAE BB & 58.5[HAE] # BN 5.7
(A4 EJZ o7 Fobzich

22y B ORRE Aol sl EF o] #fel s AL o
Yok =kl o] BRA v MRS vl HAvel dobH #ER9
fefgSel A 42 WAL o] HE HRelA BitE 5= 222
HEgR fEbkel BEel =t 549 FE2ER o o] vre] 4

Aok

5 B &'

£F1 . ZE B ARE A

€@ 1EEAA BE #ERPA ®A B

£®3 0 2 & A TR whE AUl RS RS
wmA B

£ 0 2EE AN Y2 BN FLE Ydte A B

£E5 . 3EEANA HE U FAESHA gz A E
#® mAR el A =8 Aol A A AY TN
olgtxz %4z Je WA B

ol 55 sHAl £E WA (SR &R HA DS ®3 A ST
Aok ool sl TS #EE TXAA Hm, BNFHIZ Sk
= RE Ml

oA71A FIFY EE 8= “4 AEER (Dichotomous Qualit-
ative Data) &¥fol7] = -foll #Eflol #FiEst= HE RS ok



49
7] sl HEAHEA ( Log- linear) Ewl-g @MsIgich. (Bishop et
al.,1975; Haberman, 1978) o] 2®2 T Y Sk HAE/L 4
B (Main Effects) @ HHEIEAH %2 ( Interaction effects)? #
FA ( Multiplicative Form) 22 EHIE= AL Z RBRES
228 i HEY BR HEES 58 Sl e =3k B
Ql HHin mEE FHE ok
dlEE5o A #in 7t 3719 #EH AB.CE 1 X FHERIG,
7. R)A cell o BZE HEts b old sidst= HIRE mip o
HE = o3 ol EH=H
loge mijx = £ + !;‘I"‘-f—&ij ﬂ‘; + ﬂl“’B-f- uic + uic +u‘l‘i::
old £+ {HEY BHES Jehio Yol £ HRE( Superscript)E
Nt BEE, Wol & FHE(Subscript) & 2 BEY L =3k
oleldt HMREL AAAA FHPHE LZEHY EEZ BEHFS #
ol oo fEfFol Sk STl A 2k 2ol FESE ook dhoh
LT =D = pHC =0
T 7o

k

Zy AB_.Z"‘ AB_Z# AC—Z# AC _Zu BC _Z# BC =0

i ij j i i ik

L# = p a8 =y p 456 =0

i ik j ijk ijk

o] BB (Log- linear) Ewl2 BE AIRESE % ot
2 9l7] o BFIR (Saturated Model) ol 3to] olw HEEfH
o HiRrES et ‘—-’?‘ zn=m olct. HEPHRE ST o BME
Dol BHEL BHEE 2 Zwst &l Add ZF b mE
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8} (Parsimonious) Z-2 HEiEsty =ldt. FHEE (Goodness-of-fit)
= BEH 7lo] B% G? (Likelihood Ratio Chi-square) &2 #
Bt of G2 oo o] FRdch

G?= 2Y (=n;loge ni/m;)

ofd 54 Rulo] BEHW 2 Edd e EES EHR( Main
Effect) ¢} #HEIEHR %E (Interaction Effect) g Z7|E el
c}.

TS HERE ST X SEE bl vdede #EIY BER
BAfRE #Rdtch oL 3 BEE B BEHE ¥ o HERH =d
£ Logistic Model & %3t Zch (Bishop, 1969) EEMOZ
R BERS MHE fFHC Jde AT BHESE stz By #E/E 7
oo+ HEHEA 2ig& w29 o]Ao] uE Logistic Model o] &}
( Cox, 1970; Fienberg, 1980)

%2 (Best-fit Model)® Goodman(1971) ¢ #53 ZAAH
ErfERy @R oet EEshedl, o= F7He Logistic Model & 3}
e BESF2A sk R (Effect ) & @EA7A &z, & e
BEANT F0S Model & G*9o| %2 HEgsldA #EfTIHch

o] A= et BNE FIBRE SiFstded Z wEy &
BIZZ(E ( Observed Aggregates)oll #3lo] HWEHA 2d& FHHA
ok KCPS+ BK #if Ak 2BEES #ESH HEHZ mEE
£ BRI T WERE 22 o Hifrhy SR o Toll mEMBEST
= BZfEd dstd 2z FHE & ol ddch = AnE FHel
RE BErt 24 HRsdd SRISE K WY TR 443 4
ML 712 Aok  zEv KCPSHEE (&, 1980) & Batstd &
o ozt MER ER/F 23 FA ZA ¥k
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I » # & *

%2 (P17, ¥k BR)E K+ 1% Lk BER MHEFR
( K+ 1 and Higher Factors Interactions)o| @lch= {&H ol
KERN Marginal ol #otel HEHRE Z9U& mAS HIE &k 2
ER FERE @HY BREF 45z Ad. odd #EH #Re T
ozl Fhlel A 2ol & BEES= AvtelE RS G 580 Tt
d TERN Marginal & Jlo| BF(ES} FES 2 ZERW Marginale] 7}
ol HRME/F FESA ¥tz bH 2 BHel FESH 29 “ER M
AL 24 =5v =ER HEER AR LEA 43S 3ok
FE5 AsEa 79 BE [ BEN BT A 4 FEAE
vl =¥ Pub okt wf > WS HslA gich u E #iR AR Rk
B7b FE 1A F542 &7 =t G704 Biis] 2= Aol Ao
= shAIRE iR Bkl S Bbe A9 ge Holoh HH EE
ol 4ER LT Marginal o], &S HBAAE 3BHE LT
Marginal o] 25 FES A2 veluch &HX HEFALEZ X3
o OHEEY SEH BEs o ddol ¥ e EEodh

EER Ak WA (B EE HFA)Y #H FEc o4& T5350 v
3 SHAs] ERE Yol Xdlch F4EEI FS5KEE Alojole K
&EE FAT #es Aok #IR ARECT Fob el wHet +ERY £
kel WAyl oo #E Mo B/ @EHSE sl =zt
€ AL I = vhol A=t ol8id 43 #Mbe FHRT whetoz 3}
Ak

F2 (P, 17 #EEE 2R o5t &m el &FE3 KEM
( Most Parsimonious) ###& 712 2 ERN HEFEAS 33EHR
FAEERS E&Telojol & Aoy ubdo] &R 2wl FHREMain
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Effect) ot 2ER #HEMFH 22 HY A2 Heloh

585 Mol = it FFEBEIT 1,028 4% oA 20 EEEL 850 H
AE o sigdct. %3 (P.18, EXR BRI ol AL R
By S 7l e IS BT EEEAS bz gloh &, B 33
MEds = (FTRAKIS 7 ERdA = FEES BRI X2y &F
£ el wtet /Y W 24y & e 2rcte A 2ok (&
Flokel F gl A ESZ FEY M3 ER2Z vebvdz gk

i mAE Solv TATRE &8&IF P22 RS FEESE lof
whe} GHE EEMECl Ade Dauch el BN BASIAAE 4
o] ERE Eohs (sl wet FEE vdetbsh A7 4 BES
AL HEr 2 X d-Fo v 5§ 394 E] LITY A £Re €
Aee (F, "k #ERe B AL 84.5MHAIE] # T WAL
87.3MHAE]) #HM2Z 2 AEES veblige 2ol

HERE el Ao ERO JHEMS (RHEBH ( Partial Associa-
tion) & ¥44HRE ( Marginal Association) & 7lo] Bl FHE &
Estth. ( Brown, 1976) ®4 (P.19, ExFE BR)= o3 FH
i+ 18 Yot MEs 2 d= 2ERN ¥ 3ER HEFHRS 27
stz glch 2 EEN AHRCN Rotd #EE WEUL BESHA ¥ Jlol &
F FHRES st ool ol AL FET ERT Alol9 HHBAMES =&
ES 2457 A3 Aojch. BWEE 257 T4 #fo]s] = Fol 7
R BHHE<S 1otk

#EH (EX) EFL B ol £/ #HE ikl AIgle] A4V
7ho]l B FRfE 2 FHRE stz ok o HE, TATHRE K51
Al AATH FEE Batstz o 2 shol B FHE Holxz

[Pl & KA BEE GEAA EshAl debkdah B A%e M=
YW lzb o B3 ERO 2 vebgos kel [ATHE K8 2
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obFdl HRE A A Xote AR Jepxtoh [l (TR
il Rl A ok vl oAl vebd v [FlR)S KA B JFiEe A
(ARt 20k 53 S8 BERSE vekt. ZERS 7kl
543 A M Eo Avv TATRE &8l B)SF [eh2] 2t fEgR
FERE] D), [ @t (] ©) & [#%F) EB) ok

2 9o 2 A3 A 2l A9+ A% B, Aﬂr D, Cs D%
ok oltell i M A= D9 E, Et F, BNeA< B FE
st fERACl SlSieh
AubH o2 gt HEY 7 EEQ R MR e Ao FE
2] de Ao vepch  zeu &l HE [Ahdslek (0
MEgRe] AEEAI] WARR(CDX) 23z [R5 I9b [ATHE]
R (CFX)7F 438 2 ASR Heloh KA #ifEe] 4§

@ g (€9 FkE R Al deidz gles o]
> Bl A= vl gt fHmel 3le A 7ol Elth

(P.22, B3k BR o« #ift HEFZ Fastctz AE=
HERH 2o FIEsHylt. BE @RS R kel =t il
&9 A #E BE FEsH BEE vAc BHES vk

weba IR &S] L8 ke A ARG $EE A B
He TATRE &8 B), Ad] ©), T#F] EB), MHEKl FL =
T

%59 KA+ 509 ERN fafe M MHEFH (ABCDEXS 4
Bt ok ol AL BR STl HEIRE Edd4 EE RY B
Mo MEFAE a7 AE BH2E 7] dEoloh

%5 (P.22, 3k BRO FIEF & S 2 BHHY
BEEZF HF Fokh (A4 P >0.40, B4 P2>0.65), =
gha 2 ol 4o HR flkRE HEH & = A& Aol

22 R5e ok e ARG ¥ @EY EuE BRF BhHe

2] 2t
o HER
off 2k Fhih
d RS
%5
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=N

BEEIS. —HHNeE & HRE =
EZ FESHAZ olgA A d& Eellof] Hrote P glel
FES ET7F ik 2= 2Fsta FoHe HERE =i
G?zte] AEMKo] 2944 4 4 A% & Ad Bl sk A
LAk e FI8S vl glch

ol & £, &l el A9 KA #EES A4 2 2RI
PZoz &« Tl [ AX] (BX] (CX] (EXJ9 #HAEx K¢ =
o v FEEZ P AL (CXIE BEshd G gl 4.26 '8
posted AFE 1, HEAE STANENA FESHA =k o dd
G* &9 #+ vl & FESHAEE 2o 2 Ao] oix K AME¥
&4 [AX] (BX]) (EXJ& °HH = 2 #EREZH @Fstch. (P=0.42)
5 ol 558 mEEE BT JIESr 2 @ Aolth

£ &5 (P.22, ®ER 2RO © Bt BE ERSC Bum
2.2 fEMske AL Hotx o 5 B #ES Alold MHEEMC]
gtk ZEx BN dge B & oguREd 34 o 22 ER
< LEE Sk Y KA ik XF = ¥4 HEk RAEEHY O &
#3 BR SE B ERIAdz o BUf 5k M= vl
24 A2 BHE| st AR Heloh

& ERFIZ @Eds) 29 ohg s 2ok

3
&
o
o
o
2
gL
Lo
itk
i
fr

1. BAY #F (B)

o] EREE M EEA /3 F23 EF2E velkieh oA
R FEE Eawchy & Edole 9 7o vk dAA Kk
o B¢ BB ERE 22X #FFIFoldch B# HHA HR
BOZ Hol: [#FIL o8 ERF 714 Ao
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2. WAd i A
Y Ase 29 o ERE —#KH2E AED
ok w3 &l A kA #EfES ERASte Zd At

3. ATfE &% B

o] ERe &S el =t oE FMEE Eolx Stk ol
Ae dAH FEE Bt 2HEEA BRYE ERCE fERsts
St Bt A £ oW FEkelZd ol &S 1A A Rshx ek ol
A3 FERe ALfES M sl A o5 E&EE BTz ¢
ohe BE (4 8, &, 1976) 4 —FHE = FRoldh =3 TAT
ME BRI o BAMR &M ks 3 ste AR =l

4. BfF FLE Q)
TATRE &8ss REEZ o ERE BHdA 1E#FIs I £
Tkl A EES #HE A BidlAde 234 Xdo

5. ohAl o MRS FERE D)
#5 (P.22, 3k BROE 24 o ERY 6719 R B
A b d BRI SE del s e & 7 Y o3 £

Rt —ifl WS Al s FHol ¥ 4 sloh oL Be
W WATO YAYL MiRo] Bty Fiol BHES AAUckn ¥

T 7] HEol ok

=3 FE A 42 MRS AT MESE BEsdz 5
AL Holgh  zv Kk WRERIAE £4 (P19, EXE B2R)
ol o} zho] Hulgkah #HE Jiikoll BHfRSlCl o BB TATIME KR
B) Atololl = A3l gt Biffol &S FoAsiok & Aol
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6. BHEANZ EAE ()

Ramshn SlE B ERE B BT AN FmS EHE E
ol AES ASE JehAn U E FEANE 2 ARkl

2 S AED ASE Bgelx Rath oA $EAOZ oo
GRS Y Fikel 8 EREE B BelA BN A EAAE
BEjch = BEAY B W HEmy £ RikEde 2w
of EeiAE @l E o BMe) @#ll 23 F28 Aol ohdAE
BEch 29 ofdzt UFolE ohA FRIAAT Iz YE BRE
o) B} Bametx & WS ERES BEsE Aol ohd AE B
24T}

6004 %9 (Pos~zo, ik BR)7x0] Bl HRel o)
3 HBRE S SR, dol7 BHY HEES e sl
=5 (P.z2, Huk BR)OIA o= & Fikol Hofel shib o4
o Bdg BRY A5 BH HEESES 2 BRI @skch 2
b old A%, BE BHel AAHE Tl ol& B BasE ¥
S A bRl WO HEL € 22 gAdt BN
HEBE L2 BROIATh  HEt Bl dotd odds™ o BES #
BB MR 2f EME Aok B KB B oddst oled
MG B RS odds BIEMY oo HEL + ok

A S e aHol NG EolA ATHE KR Wik
B R HEME 0.0840ch olW i KBNS odds & [ ATH
E Bl o3 exp(2x0.084) =1.184 2 BEY Aolch olshz
& BEOE (A4 (O, %% ©), (MR P BEEE 27
0.884, 0.717, 0.817¢] B Zolch oleld HTL 7 WEe| A 7
Blzelo] g AYe kEAE Aok w4 FuA ez &

v odds = (o] = Mol Yo vHE HEE)/ (2 FhFol doiubxlobg e
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EfEe 2 7l z2ld BEES ##8 ( Reciprocal) ol oh 2809 ##
M ErEEel odds 7} exp(2X0.760) =4.575 0|7 = 2ol [ATIE
e o]l gz, M7t 2o, T&EFEIE AA vz, [F[Atle] =2
#H BAS B FE & odds = (4.575),(1.184)71(0.884)7!
(0.717) (€0.817)™' =3.84 == exp(2(0.760-0.084 + 0.062 —
0.1664+0.101))=3.84 & 1 o c}.

olHol = E Fikel Aot FEd EHg Hats] B2 Ak

1. 2%

6 (P.26, HwE BE)AA A 2HE HED A= &
B B EES (RSt Mol ds 4719 BEe] MifeldE
30 Ty gohe] EmEo| fEFIST 9th HE MEST AU 2ol bl
SopA ek & (EH), (AR5, (AR 5402 et
o EHEolch. el Mol AE TATHE KB BME 228
% EEOEZ uedch  ENelA: [ATHE &l Zdd @4
| 9org ok ol [MAKIS BAste ofF s AL
oz ek [HHIS WHEAA BF A4 29 EROEZ et
oo 1 PEAS SHE EEe Mt B4 Hok ol YA
Aok A4 2 5 EEe B (HHFILC %7 O Ao
debdeh  pRe FES BEAY AT b ATHE K58
o F, Je ERSL #e) MRS ¥d F3 9o

N

8. BURE A

A7lA & HER Bidt AR BE7 BEs o FidAde &
A TATRE #88), [#F ol AET AR Jetds BN F
T, [HF ol FEA “etstch. (P.oz, #ExE 28) ATR



E AR [Thaile £4 (P.19, EXE BR)AA AY o5&
g B Z3 7] WEel F AFel A ERE BER HiEcy
<3 Aoz FHEL F o HFE PR BET F Bl KK
HES Aol At &l A [FLB HRe H ATHE &

Bl ZpRel wa A9 A A2 Kok

9. dAAHE A
A A Jek Al HaiA = oFF Bifidt #iEst Biges ook (P.

28, ExE BR) Fihdde <A [#FIwe] MEsdt. Rl
Ae g8 BR Zdlo] gzl #FAET A2E BESUATG o=
Aol @HkstAl e &okeh  [HFIFH [Asle 24y EROE =
#EE AT & & o ol #EY HRE 23 A ¢
okeh ARl SlolA MRl Jhel B @At JhAlz Eod 674 B
Brh o= AR FESGE £ 5 oz 7R 28 Uk 2 o]
shx et BelS BEdtcld @retslol REE il EmetAl o

F AdAA FiEY AL oldd EREE BUMYSE HAxE 9
6709 JEir B #RolA #Mt EES £FE FHH (Random Event)
22 gl BHE 4 9 Aol

10. XARHE EH

YAA TGk 28 AT B2 Bl AAH & EAH
e ek (P29, R 9 BR) wtebd T & dolAe
o EmEEY BE AT @Rl &S W Sz o #dlAs 3
~ 48 ER 5 [F], IA\TRE &8, &F], [TEEIE A=
Az, BffelAde 2~3M ER 5 (A, [#F], % fHiR
FERE)F T8¢ A= depyeh. o2 Fikel A spsA £
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[#F)L i 23 &S oAz Ao BHxd Eos EiEEdl o
Bl sle A2 A7ss ER— F oA )=t [ ATHE
8, BNA [Ad]—7F FESH BRE 2 sle AL T Bi
o} fEfgol v] o 23tk Aok

V. @& % &%

of B 19794 WE MMER EEHZE (KCPS) BHE FIms
o AALE R BHEE Y BASC da 6749 BB mEel
B HE Alolo] R BRE S Aolth ST FESIZE HE
GE Foe NS B B AES ¥ES oA: ERS ¥
oz 74 ERe WERE HEA S Hio BHOE v
IO OB OHEE P BOE sl A=sHich

O KRS 2w B kol @b o2 ERS| fEfishe ASR
Uebddch  EERD HEET QA Arkol HEy Hd ub AAMD
Fe ok @EIAT. WA [HEIS B Hiksh el Bk
o] BF A% 8% EECE Jepgch 2 4l HilAdE [AT
WE KBRlo] 2 Oeo R Fadtm EHAE (A5t 2289

o] RS 727 BUMSE HES v]AZ YAtk AJE HHS
Geas ERS 7Y #EBE (Joint Effect) 7t ot Bile =2
o] %] gkgkeh.

#, mAC REH MEY 2RSS 428 9 4% S EE
o ¥ ASZ Holch b Bitol HEch o HME MET )
A2 oeke Aolw o AL i AES K EEES BN K
3 HHSOE o EES R e AL REddm ¥ £ e
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Aolck.  EA < olv] g wheh ol TALME KRB #T #Hm
ol HHY HEHE M ERoln BN A e [FxBUt Fhstc
€ Aot zev 2 TALHRES &4 23 Efsts BHF
HEMS FROZ BHgcrd BER BR B R4 ozl
gttt & + JEAE BEgh z2HY ARG RE ERE U
A BEE THFE], (ATRE K81, [FXBU Solvd 2 &R BE
€ BEYY AES A AXve v g sl 2d HER R
< 293 Edlol4 it @EEolet shllh  [PhA Y MRS FE
BT R Bl BHd ERCSE Jdebd A2 gfsiziog &
e KA BUESHE ERAAR A% debde Folx. 234 BH
S FMls] Mafotd Eul R BEe == &S AE MEEE
22 lee ¥ F Uoh 2FdAE 53] A3 S Holv B
+ TAIfE &5 (ABORT) 3} [whA % #EfRe] FEHEEL](DESIR)
olch. o B {RAERA X FRAABE slol AR FHRES HfiolA
v Bl A 2E 1,0000 deck (P9, #EXE4L BR) [F
TS Mok = #EfRe] FEEREI(CD) HA] o ¢ 71Ug HME 2
ol gtk HSol BER HEY MEFAC [Ad+], TATRE &
B, [ehA1 = HEgR AEHEE 7kl (BCD) BZESNS 2 EZE v
= obA o fERe] HERE/F B EAN = 23 TSI BEUL obd
AANE & HREAA etk SR e olv| HEd RE ERI o ¢
243 BEE deS & Uk

FRHEES BBictd ##e At BrvS T2 BES 82
23 € F Aok BES KEGHE FH N EEESS HER
Bpol o ol M kel HAlQlol BiES HMSE stz gtz
Azpsta gleh AR 1978 FAECIAE R HEEES 92MHAIE]
7t BESBSE stz glgles A 6[s4lEjqte] HExdE B
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MoE & A22 vetych. (&, &, 1979) #E HEHE 2R
HEMGS 3 l %?E BHS 2 o shllov dAA HiEe BES

HHSE & % =z HE&2EE BM2E & =% o 28y B
E BERlA Hexd BaRlA =2t #EREY s g ERS
Zebd wTeetke] F Aol

q71A= Bl =teto] F FEE KHlE ESctd SirelAe &
SkAlgk dAH FEEF kAH FHiE Aloldl EREY i 2MoE 2
ok kAR HEES A4S TE#], T8, P2 #iRY FER
E %], Kol dAIA Fikol A [#FIo] H—3H £ ERSE
fERSEZ ek oy MW T+ dAA HEEe BBt ®AY
e £Eo] HEgzEE BHSE st A ¥y e =4 /M
ook @9 whd AAAH Kk FHEEE AYACE HES BN
o2 stz Yot 2EL KA B EHAELC o afvelst &
Azl et

Y A el =0 AR JIESte HHRSE mACl ¥ T
E¥RES BES At 887 k. (Morris et al., 1981) gt
Y olzlo] Fohx shd M= @B A= BEE Hulx ATHAKS] EE
< e EEEl fiHst A 22 Holdh

ol#{gt AFA-& Tsui % (1981,1982) 9 W% #RESE= —&sHA &
£ fRolch  olol distd <kzhe HEE U= &k &EI 2o
gl A= HER SLREet B KikEHE F¥ol EBA=A $=
E OB ARl REGH#EIE EES L Qo BE oz BUE TolA #
#e Hulxs WK &Eolst o o4 EEIA ¥g Az EEch

g g3 Y FREY He o= AE BAY &FS i€ BB
o] dubq K#ES Rtttz & 4+ Aok AAE o] HzdA #HF
o Bastz e B TRE B 55 &l &3 HEe 2ol

l
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I QIth(EF) ¥ obd Aul2 mTHte] A o JIE Hks EH
vl A et MRS BRE 2R ZE4h &RAY WEE
B 53] B dAA Hik R eiA EHE EHEME (Accessi-
bility) & BREZAS FE RS TREA A8 aFid o &
o) 9= A ¥ ebvbz 9ot .( Cornelius and Novak,1983)

= A4 ERAY TRk de-BRe B8 5 BE E/Hsk2 3L
T O S BSR4z v HRE B WTol RIS R
BB el oFst BifR7E e AAE etz 2k

£ BERZ BIMSE B B (FAst: gl X skt 2 &
HE Atololl = HES MHE fFACl e A 2ok [TAIRE &8,
[FL, b fegRe) HEEEIE 47 38 Tk e Holw
e oln #WESFA 2= [Rdge 28] (CE), [ Fret
FE@] (CA), [HFS FEHEE|(DE) , Abolol = 83 ARl el
I 9ok ®&o| =i MEFA F BCD,AEF,ACE kol 9] {RAHE 2
BAAERCl FET A2 gk ol F Fol+ RE B HY H
R BRE Bksle Az ZEch

wHE Bl = oldtel = @2 BRSO fEA A+ FRoI-
s S BE AORE H7ERE-S (1982), HES ET BEd =
Hoez BRE ZF BE% B Fa8E =2 ok oyl #HSS
el BEHAE W BRe BEAS ofFF Z3d = A& Aotk

RO BES BRI o] obd o B g o Beld M4
(Dichotomize) stk w2} ol 2 RS BKYT 5 ok HEK
Rl Felo &or ik B (Multidimensional Categorical Data)
of Wl obF AT ST HEkelrle Rt 1 R Rftd &
Broll el A FH3 Aol
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KA BE BH BEO BB 2o $o24 derEA o2
glF RS & + Uk zd BHE Bkl HH3k #45E (Concep-
tual Framework) 3 H4% Skl BEL 517 Pkl IAE 38
@ frsel 2k sle

s mae T -

o
X
; o] = WMHHSE Westinghouse Health Systems & i +
' 3} A8, 22l USAIDS Wi ik A8 7he] 2yl o3t i
A ER EfE disl ByEslF Gary Lewis & Westinghouse
9] Reviewer oAl B#dch 8z BHE Bt E EBEAD
BT BH BEE =oF ARG RelA B#i=dcoh
*

*k

imwmmm*“m 3
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