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Marriage and contraception have long been major variables in fertility research, None-
theless, Bongaarts's application of Davis and Blake's schema? has increased the attention
given to other intermediate variables such as breastfeeding, and has made it clear thiat
changes in the various proximate variables may have countervaiiing effects.

It is an obvious progression to move from such aggregate analysis of the proximate
variables to the use of individual data. Since socio-economic variables can only affect
fertility through the proximate determinants, we should be able to account for most of
the observed socio-cconomice variation in fertility in terms of these variables. Such an
explanation should permit more clearly focused estimates of the relative effects of
changing breastfeeding and contraceptive chaviour for various sub-groups of a popu-
lation. Sub-group differences in fertility that cunnot be so explained should provide useful
clues about measurement problems and/or excluded intermediate variables.

DATA AND PROCEDURES

We consider these questions by using data from the Korean National Fertility Survey
of 1974, which formed part of the World Fertility Survey. In addition to their unusually
high quality these data are more suitable for our purposes than othe r WFS data.? because
information on breastfeeding and contraception is available for each birth interval. WFS
restriction of these measures to the last closed and open intervals introduces a severe
selection on the intervals represented. Parenthetically. we have examined the effect of
this restriction in another paper and. surprisingly. found that this selection creates little
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bias in estimated relationships.” Nonetheless, we have data for al! birth intervals in the
present analyzis.

Korea is an advantageous setting for this analysis because it is a small country which
is relatively homogeneous culturally and by religion. During the period examined
(1963--74), Korea was in the midst of its fertility decline and socio-economic revolution.
Thus the data provide un excellent opportunity to consider issues such as the effects of
education and contraception on fertility during a period of fertility decline.

Our analysis is based on intervals begun in the decade ending two years before the
survey, 1963-72. This set ol intervals minimizes selection bias, while providing a
sufficicntly Jonz series to allow examination of trends, and a sample large enough to
permit stable estimates of the coeflicients.

We have several ime-dependent predictor variables: and there are strong theoretical
reasons to expect that some of the efects will not be proportional, breastfeeding being
the most obvious case. The provedure we use is virtually identical to that used by Rindfuss
et al..b with the addition of the summary statistics described by Guilkey and Rindtuss.?
Each birth interval is divided into segments, and a logit regression is used to estimate
the conditional probability of having o birth in this segment. Following our earlier
analyses of the pace of fertility in Korea, the second and third intervals are analysed
separately, but birth intervals 4 to 8 have been aggregated. We begin with the second
interval because pre-marital pregnancies make it difficult to terpret the first, and
because the meaning of marriage has clearly been changing in Korea ® Intervals for hirths
of very high orders are not included because they are highly biased towards intervals
begun close to the time of the survey, and becruse carlier work suggests that thev are
distinctive in many respects.” We also found clear differences in the structure of the
process by distinguishing these intervals. In a recent paper Trussell er al. find no effect
of birth order.” However, this conclusion was bhased only on the main effects. We
explicitly tested for interactions between birth order and several of our predictor
variables and tornd a sufficient number of significant mteractions to make it clear that
the most straig..forwerd procedure was to analyse cach of the three interval groups
separately. The strong inieraction effects indicate that the effects of severai variables
change as the process moves from the deley to the termination of fertility.

In Table | we show the segmients used and the probabilitics of closing cach of these
segments with a birth, conditional on survival to its beginning, Note that after the second
interval the dependent variable is extremely skewed in the 11- !5 month segment.
Unfortunately. some of our other variables are also highly skewed in this segment. FFor
example, virtually all Korean women breastfeed for at least two months. As a
consequence, our statistical procedure would not yield estimates for this carly segment,
exceptin interval 2. Because few births oceur in this segment in other intervals, excluding
it makes little difference in these results at these intervals
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Table 1. Conditional proportion experiencing a birth and number of cases by birth
order and segment

Segmoent

Interval 1-16 17-22 23-28 29--34 35-40

Conditional proportion experiencing a birth

2 0.08 0.23 0.4 0.40 0.39

3 0.04 0.13 0.30 0 0.34

4-8 0.0} 0.06 0.17 0.2t 0.17
Number of cases

2 1,957 1.801 1,375 793 457

3 1,822 1,757 1,518 1,034 640

3-8 4.895 4.761 4438 1.560 2,689

The logistic regression results are evaluated to yield multivariate values of ¢,'s for
women with a given set of characteristics. (Unless otherwise stated. all other variables
are set at their means, when the effeets of a variable are evaluated.) These in turn are
further manipulated to obtain standard life-table measures. Thus we obtain a multivariate
life table for which we have assumed neither a functional form nor proportionality - the
latter is particularly important for breastfeeding. Throughout the paper we refer to these
life-table type results. The actual logistic regression results are presented in the Appendix.

Our strategy is first to examine the effects of socio-economic variables, and then to
observe how these effects change with the introduction of the various intermediate
variables. We explored a range of variables and kept only those with significant
independent effects for the analysis with the proximate variabies.

FFFECTS OF THE INTERMEDIATE VARIABLES

The first task is to examine whether the intermediate variables have the expected effects.
Thesc estimates are based on models that include both socio-ecconomic and intermediate
variables, with other variables set at their means. !

Contraceptive use

Because we only know whether particulat methods were used inan interval, and not dates
of usc, each birth interval in which contriaeeption was reported has 1o be treated as if
usc werc continuous throughout the entire interval This is likely to result in an
underestimate of the eflects of contraception because some of the ‘contraceptive”
segments will in fuct be non-contraceptive. Nonetheless, the effect of contraception is
clear. (In the top panel of Table 2 we report the estimated values of ¢, and in the bottom
pinel the cumulative proportions who would have a birth by the end of cach segment,
given the estimated values of ¢ In Figurs | these cumulative proportions are shown
diagrammatically. The probability of a user having a birth is consistently lower than that
of a non-user throughout the table. The differences in conditional probabilities are almost
always in the expected direction and significant. The major exeeption is in the 35-40

* The reader unfamibiar with logste regression should recograze that different predictions could be obtuned
with the other variables set to different values However, for our purposes the means are the most appropriate
values to use, and provide results that conform to the ex pectations formed by examiming the values of 8 shown
in Appendix A
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Table Z. Conditional percentage having a birth in the segment, and cumulative percentage
having had a birth by the end of the segraent by contraceptive use status and interval

Segment
Interval and
contraception 11-16 17-22 23-28 29-34 3540

Conditional percentage having a birth in the scgment

Interval 2
None 6 23 4] 41 38
Non-medical 2 14 k]| 29 30
Pill, 1UD, sterilization | 18 21 25 40
Interval 3
None — 14 35 41 42
Non-medical — 6 10 18 19
Pill, 1UD, sterilization — 4 17 18
Intervals 4-8
None — 6 20 27 23
Non-medical — 2 8 5 6
Pill, IUD, sterilization — 2 5 6 5
Cumulative percentage with a birth by the end of the segmeat
Interval 2
None 6 28 59 76 85
Non-ruedical 2 5 42 59 71
Pill, {UD, stenlization i 18 35 52 71
Interval 3
None — 14 44 67 81
Non-medical -— 6 16 k1l 44
Pill, IUD, sterilization — 4 5 21 35
Intervals 4-8
None — 6 25 46 58
Non-medical — 2 10 14 19
Pill, IUD, sterilization —_— 2 6 12 16

month segment of the second interval. Since virtually all Korean women wish to have
a sccond birth, this result may well reflect intentional *making up’ of delayed fertility
among woinen who had been most successful in delaying a second pregnancy.

Similarly, intentional pregnaneies earlier in the second interval may explain why the
differences become larger for birth intervals of higher orders 3 and 4-8. At the higher
parities, most women arc attempting to end childbearing. rather than merely to delay
another birth. Hence, contraceptive use was probably more consistent throughout the
intervals. The differences between the estimated cumulative proportions are quite large,
even in the second birth interval. Users are far less likely to have had a birth, and those
who had used medical methods less likely than those who had used other methods ~ but
the contrast here is not as great.

While the effects of contraceptive use are strong as expected, the differences between
different methods are much smaller and less consistent than expected. The cumulative
differences are largest at 28 months for the second and third birth intervals. A higher
frequency of unrecorded abortion among the users of the less effective methods probably
explains part of the virtual lack of any difference by method at the higher parities. Others
have noted that abortion may be severely under-reported in Korea, in spite of its legality
and general lack of stigma.'*

1 Charles F. Westoff, * Abortions averted by sterilization in Korea: 1977-78" International Family Planning
Perspectites 6 (1980), pp. 60-64.
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Abortion

The argument for the poor quality of the abortion data is further illustrated by the effects
of reported abortion (see Table 3). Theoretically, virtually no woman with an abortion
during the ten months preceding a segment should have a birth during that segment. None-
theless, in both the second and third intervals the conditional probabilitics of birth are
substantial for women who reported an abortion; and in only two instances in these
intervals is the difference between those who reported an abortion and those who did
not significant.

Table 3. Conditional percentage of women who have a birth in the segment and cumulative
percentage who have had a birth by the end of the segment by abortion status and interval

Segment
Interval and - e e
abortion status 11-16 17-22 23-28 29-34 35-40

Conditional percentage with a birth in the segment
Interval 2

Abortion 4 26 30 15 31

No abortion 5 2 40 3l 38
Interval 3

Abortion — 19 16 24 16

No abortion — 11 26 kY] 32
Intervals 4-8

Abortion 7 8 5 5

No abortion - 4 14 17 13

Cumulative percentage with a birth by the end of the segment
Interval 2

Abortion, month 13- 22 5 26 48 68 80

Abortion, month 19-28 5 6 55 02 76

None 5 26 55 73 83
Interval 3

Abortion, month 14- 19 - 1 26 49 66

Abortion, month 20--25 - 1 4 50 66

None - 11 34 55 70
Intervals 4-8

Abortion, month 14-19 ~~ 4 il 26 36

Abortion, month 20-25 - 4 17 22 32

None - 4 17 k1l 40

The case is made most dramatically under the assumption that a woman has an
abortion before cach segment, i.e. four abortions at approximately six-month intervals,
While such instances are unlikely, we would expect no birth to occur during the first 40
months of an interval under this assumption. Nonetheless, under this assumption, the
results (not shown in the table) predict cumulative proportions with a birth of 70, 36
and 23 per cent respectively for the different birth intervals, Clearly, abortions are grossly
under-reported and misdated. It could be argued that our procedures push the data too
hard by the constraints on dating: however, relaxing this constraint to consider any
abortion before the segment did not improve our models.

tis, of course, not at all surprising that women do not accurately report the occurrence
and correct date of cach abortion. No matter how common abortion might be, an
abortion is never a pleasant experience, and there is no strong motivation for accurate
recall, Nonetheless, the implications for the study of fertility are clear: in the absence
of good data on abortion it will nut he possible to explain fully the role of fertility control
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behaviour in socio-cconomic differentials in fertility - except, perhaps, in populations
without abortion. Prospective studies seem the only recourse on this point, provided a
procedure to cellect information on early pregnancies is built into the study.

Breastfeeding

The measurement of breastfeeding is also difficult. Not only is the distribution heaped
at six and twelve months, but there is considerable risk of mis-specifying the causal
relationship. The problem, quite simply, is that the longer a birth interval the greater
the opportunity for prolonged breastfeeding. Consequently, using the length of the period
of breastfeeding to predict interval lengths (or duration-specific transition rates) would
attribute to breastfeeding the effects of any unmeasured variable that delayed fertility.
Our sequential approach provides a structure within which this issue can be ¢l carly
considered. For cach segment, we code whether the child whose birth initiated the interval
was breastfed continuoasly for at least as long as nine months before the beginning of
the segment.

This survey was unusual in containing questions on when breastfeeding ended and also
on when solid foods were first introduced. Breastfeeding without supplementation should
have the greatest effect on fertility, because of the link between amenorrhoea and the

Table 4. Conditional percentage cf women who have o birth i the segment and
crmulative perceniage who have had a birth by the end of the segment hy breastfeeding
status and intereal

Segment
Imerval and . -
breastfeeding status 1116 17 22 23 28 29 34 5480

Conditional pereentage with a birth m the segment
Interval 2

None 0 24 45 18 40

Z Segment beginming 9 months 4 R 37 RH] k1]
Interval 3

None 14 ki 15 k|

2 Sepment beginning 9 months 11 RR) 2 k(]
Interval 4 &

None Y 19 17 13

2z Segment hegimamg 9 months 4 12 s 10

Cumulative pereentage with a birth by the end of the segment
Interval 2

None 10 47 U 82 89
2 2 months 4 28 o0 76 RS
2= 8 months 4 28 59 75 hAJ
2 14 months 4 25 53 71 K2
2 200 months 4 2s 53 7 82
= 26 months 4 25 RR] 71 80
Interval 3
None - 14 41 62 2
2 8 months 11 kL) 60 ER|
2 14 months - 1] Rl 56 69
2 20 months - ] ki 50 66
2 26 months - 11 k1] S0 65
Intervals 4 8
None Y 26 9 47
= 8 monthy 4 2 16 Jd
2 14 months - 4 15 29 9
2 20 months 4 15 28 kY
2 26 monthy 4 IN] 28 15
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extent of suckling. We expected this variable to provide one of the real advantages of
the Korean data. However, a comparison of the two measures is disappointing. Women,
indeed, give different (and reasonable) reports about total and unsupplemented bre.st-
feeding. Nevertheless, the separate effects of the two variables are virtually indistinguish-
able, and no additional predictive information is gained by distinguishing between full
and partial breastfeeding.

This seems to imply that the “reasonable” answers given about the beginning of
supplementary feeding are essentially random with respect to the biologically relevant
aspecets, Perhaps thisis notsurprising, given that supplementation is @ continuous process.
Relevant behaviour ranges from giving occasional extra foods to breastfeeding only at
night-time, and women may well vary in what they both remember and in what they
define as *supplemental”.

Women who know that breastfeeding reduces fecundity may use contraception less
diligently while they are breastfeeding We tested for this interaction, but it was not
significant. Thus, our final models only include the additive effects of contraception and
breastfeeding.

As figures for the second interval in Table 4 make clear, we find that the primary effect
of breastfeeding occurs during the early months. There is a significantand large difference
in the probability of a birth in months 1116 between those who did ot breastfeed for
at least two months and those who did (30 per cent compared to 4 per cent). For women
who had a second birth within 40 months of the tirst. the mean interval was four months
shorter among women whe did not breastfeed their children for et least two months than
among those who did. This 1s o Targe difference for the second birth interval. For those
who breastfed beyond iwo months, however, there wis essentially no ditference in the
mean length ot the interval. (Indeed. the significant, though small, effect of breastfeeding
for 26 months or more for the birthintervals of orders 4 1o 8 supgests that some unrelated
variable rather than breastfeeding tself may be responsible.)

Given that the effects of breastteeding are targest for the segment 11 F6 months it s
unforaunate that we do not have estimates for this seerment at the higher parities. None-
theless, there are clear ditferences during duration of breastfeeding in cumulative tertility
between months 17 and 40,

Measurement error undoubtedly attenuates both the estimated etfect of breastfeeding
and our ability to reveal contraceptive effects m those instances where they are masked
by differential breastfeeding. Tna country with a high prevalence of breastfeeding m the
first cight months, inese effects are so predominant that there are too few births to
estimate the mdependent effects of contraception during the early period Bevond that
point, contraception is the most important variable.

Infunt and chitd mortality

tnfant and child mortality could have an impact for both social and biological reasons.
Some couples may respond to the death of a child by trying to conceive again as quickly
as possible. by avoiding contraception they otherwise would have used and possibly by
increasing cortal frequencey. Biologically, the death of an infant terminates the contra-
ceptive effects of breastfeeding. The results (which are not shown here) suggest that the
primary effect is bological. The death of the child whose birth imitiated the interval is
only important in the segment 17 22 months, which is exactly where it would have the
greatest etfect through the cessattion of breastfeeding. Our final models include
mortality measure for the segment 17 22 months only.
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Marital separation

In addition to the usual marriage history our data include dates of periods of marital
separation which lasted at least three months. We have coded intervals in which there
was any episode of marital separation or disruption during the period of conception risk
relevant to each segment - i.c. nine months before the upper and lower bounds of the
segments. While separation was relatively rare among the birth intervals of higher orders
(two to three per cent), it was more common in the later segments of the second interval.
This difference would have been expected, because women were, on average, younger
during the lower birth inter7als. For example, 14 pet cent of women in their secoud birth
interval experienced a separation.

Table 5. Conditional percentage of women who have a birth in the segment and
cumudative percentage who have had a birth by the end of the segment by whether a
separation occurred and interval

Segment

Interval and

separation status H-16 17.22 2328 29-34 3540

Conditional percentage with a birth in the segment

Interval 2

Separation 2 8 9 9 24
No 6 24 43 43 40
Interval 3
Separation - 1 15 8 8
No 12 26 33 33
Intervals 4-8
Separation - 2 4 4 3
No — 4 14 16 13
Cumulative pereentage with a birth by the end of the segment
Interval 2
Separation 2 9 18 26 43
No 6 28 59 7 86
Interval 3
Separation - [ 16 22 29
No - 12 15 57 "
Intervals 4 8
Separation 2 5 @ 11
No 17 3t 40

Unlike in the case of abortion, we would not expect the probability of birth to be zero
for those coded " yes” on this variable, since separation during only one of the six months
would qualify for the coding, and a separation does not necessarily mean complete
absence of sexual relations. The effects of separation are significant in all the 13 segments
which we could examine (Table 5). The cumulative pereentages of those who had a birth
within 40 months were 43 and 86 respectively for those with and without a separation
during the second birth interval. The corresponding figures for the third, and fourth an<
higher intervals were 29 and 71, and 11 and 40 per cent. This is the only variable we
have examined that is significant in all of the interval-by-segment combinations. and
these are very largs effects. These figures reatlirm the general quality of the Korean data
relating to dates (at least the marriage, separation and birth dates emploved in this
instance). The strong eflects for this variable suggest that it would be useful 1o collect
information about separations for reasons other than marital discord in other setting:
as well.
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Age at beginning of interval

The final intermediate variable'! cons'dered here is age at the beginning of an interval.
Age is less readily interpretable that might initially seem apparent. In addition to
indexing fecundity, age indicates birth cohort and a variety of sociological and life-cycle
provesses. [ may also represent a number of unmeasured variables more directly related
to other intermediate variables. Women who have achieved a given parity at a muech
younger age than others may be more fertile for a number of reasons not mcasured (or
poorly measured) in the data. Thus, it is possible that age may act as a surrogate for
many unmeasured variables affecting the pace of fertility in addition to aspects that are
directly age-related through fecundity. So age effects must be interpreted with caution,

As expected, age is negativelv related to fertility, particularly at parities 4 -8, The
estimates in Table 6 compare expected conditional nd cumulative rates for women who
are relatively young and relatively old at the beginning of the interval. Age differences
are small early in an interval, as would be expected if breastfeeding were suppressing
fecundity for most women regardless of age. Only after the role of breastfeeding
diminishes do age diflferences become fully evideat. The six years spanning the mean age
result in proportional reduction of cumulative fertility by 40 months of 10, 29 and 42
per cent respectively for second, third, @nd fourth 1o eighth intervals (the figures are 78

Table 6. Differences by relative age* at beginning of interval, conditional percentage of
women who have a birth in the segment and  umuldative percentage who have had a
birth by the end of the segment by relative age at beginning of interval

Segrnent
Interval and . L e e
relative age I16 17-22 23 29-34 15-40

Conditional percentage with a birth in segment
Interval 2

‘foung S 24 44 42 46

O 6 21 16 M 29
Interval 3

Young 12 Kb 2 42

Old 10 2 2 2
Intervals 4-8

Youny - 6 19 21 18

Old - Kl 9 12 8

Cumulative pereentage with a birth b the end of the segment
Interval 2

Young 5 27 59 76 87

Cld 6 25 52 68 78
Interval 3

Young - 12 40 65 80

Old -- 10 29 45 57
Intervals 4 -8

Young : 5 21 kb 50

Old - 3 12 n 29

* Estimated three years hefore and three vears after the mean age for cach segment. For segments 23 28
the mean ages are 23.4, 25.8 and 30.8 for intervals 2, 3 and 4 8 respectively.

" Examination of models including and excluding this age viariable makes it clear that other results are not
generally affected by its inclusion. In most cases, other effects are unaltered by the inclusion of age and, in
addstion, the age effect 1s unaltered by the inclusion of other variables. In the exceptions where changes between
models do oceur, they tend to oceur in birth intersals of fourth or ligher orders and the coeflicients become
larger. In particular, the inclusion of age inereases the education coeflicient and that of contraception increases
the age eflect.
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and 87 per cent, 57 and 80 per cent, and 29 and 50 per cent). It is difficult to say what
the expected age effect should be: but such large declines in only a six-year span are most
probably another indicator of the importance of unmeasured (or poorly measured)
variables. Women who are older at the beginning of an interval may be selected for lower
coital frequency. longer breastfeeding, higher frequency of contraceptive use or of
abortion, even though such selection is hidden in the data presently available.

Socro-Economic VARIABLES

We began our analysis of the socio-economic variables by exploring an array of
theoretically important variables to identify those with significant independent effects to
be included in our models with the proximate variables, The variables retained were wife's
education, residence history, presence of living sons, whether the couple ever lived with
the husband’s relatives, and time period.

Education

We focus first on education because of its central thearetical importance. The primary
question of this paper is the extent to which the effects of the socio-cconomic variables
are reduced once the intermediate variables are controlled. This is considered in the
comparison of models for cach segment. The first column in Table 7 shows the estimated
probabilities of having « birth for categories of education *net” of the effects of the other
four socio-cconamic variables (Model A); the second column (Moddel B) reports the
estimated effects after the intermediate variables are also included.

Education is a key variable, and the results illustrate the range of insight, success and
frustration that this analysis vielded. The lower set of lines in each graph in Figure 2
are deawn from the model without the intermediate variables, and the upper set of lines
from the model with these variables. The results for education are distinctly ditferent
across intervals,

We expected education to have a negative tmpact on fertility, presumably through an
array of mechanisms including child cost. greater knowledge and access to contraception,
alternative velues, and the like. While this pattern is clear for the birth intervals bevond
the second, it is very weak for cumulative births at 40 months in the second interval.
On the contrary. the main finding for the second birth interval is the positive cflect of
cducation during the carly segments. During months 17-22 of the second birth interval
the conditional probubility of o birth is almest nvice as high among women with 12 or
mare years of cducation than among those with no education. These differences are
unaffected by the inclusion of the measured intermediate variables,

Wt factors might produce this refationship? [t seems possible that some more highly
educated women may prefer a shorter second interval specitically because they intend
to have only two children. If family building is to stop at two, they may be anxious to
assure the second birth - and particularly a son. A related possible explanation concerns
the interface between education, changing marriage arrangements and coital frequency
{including patterns of spousal separation). If. as Rindfuss and Morgan have argued,'
changes in Asian marriage patterns away from arranged marriage are tending (o increase
coital frequency. suci changes would be expected to be associated with cducadon, and
henee to increase the fertility of the more educated diffcrentially at lower parities,

The only results which closely approximate our original expectations are those for the
third birth interval: of the five coeflicients that are significant before the intermediate

¥ Loe.cit i footnote 6.


http:VARIABI.ES

414 L. L. BUMPASS, R. R. RINDFUSS AND J. A, PALMORE

Table 7. Conditional percentage with a birth in the segment and cumuiative percentage
with a birth by the end of the segment by education lerel, interval and model

Segment and model®

11-16 17-22 23-28 29-34 3540

Interval and e e -
education level A B A B A B A B A B
Conditional percentage with a birth in the segment
Interval 2
None 6 4 16 15 40 37 47 43 36 36
1-6 years 7 [ 23 22 42 41 42 40 42 40
7-11 years 5 4 22 2 41 40 34 3 42 40
12+ years 1 8 28 29 37 3R 35 16 25 28
Interval 3
None 4 — 10 8 Ky} 32 37 32 40 37
1-6 years 3 — 13 11 30 25 38 33 35 32
7-11 years 3 — 12 11 27 25 30 29 33 31
12+ years 5 — 13 15 18 23 21 27 19 25
Interval 4
None 3 — 5 4 16 14 22 17 18 14
1-6 years 2 — 6 4 18 14 20 16 17 13
7-11 years 3 — 7 5 13 10 16 14 10 8
12+ years 2 — 4 4 16 13 7 7 8 6
Cumulative percentage with a birth by the end of the scgment
Interval 2
None 6 4 21 18 53 49 75 " 84 8!
1-6 years 7 6 28 27 59 56 76 14 86 84
7-11 years 5 4 26 25 56 55 " 70 83 82
12+ years 11 8 36 34 60 59 74 74 80 81
Interval 3
None — — 10 8 44 37 65 58 79 73
1-6 years — — 13 1 39 34 62 56 76 70
7-11 years — — 12 1 35 33 55 52 70 67
12+ years — — 13 15 29 34 44 52 55 64
Interval 4
None — —_ 5 4 20 17 38 3l 49 4]
1-6 years — - 5 4 22 17 37 30 48 40
7-11 years — - 6 5 19 15 32 27 39 32
124 years - — 4 4 20 16 25 22 3 27

® Figure | shows the variables included in models A and B.

variables are added, four lose significance when the intermediate variables are included.
There is a marked change in the contrast between the lowest and highest educational
group. Without controlling from the intermediate variables, the probability that the most
educated women will have a birth within 40 months is 30 per cent lower than that for
the least educated:; after these variables are controlled the difference is only 12 per cent.
Thus, while not all of the educational difference is explained by the intermediate
variables, there is substantial mediatinn.

In contrast, the results for birth intervals of orders 4 to 8 show very little mediation
on the part of the proximate variables. Contraceptive use is strongly and significantly
related to education, and has strong and significant negative cffects on fertility in these
intervals. It is disconcerting that in spite of these relationships, virtually none of the eflect
of education can be explained by differences in contraceptive use. [t is possible that not
only is abortion severely under-reported, but that it is differentially so, especially at the
higher paritics where women risk unwanted fertility.
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(B) control for the proximale variables.
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Residence

Urban environments provide new ideas, a technological setting altering the costs and
benefits of children, and usually greater access to modern health care and family planning
services. In Korea, however, the government programme emphasized rurat areas in the
early years.'? In the Korean WFS, as in many other studics, information on residence
of origin as well as current residence was collected. Unfortunately, however, we have no
way of knowing when migration from rural to urban areas occurred. Some migrants may
have moved during childhood, athers may have done so during the year preceding
interview, Conszquently, we have simply used these two variables to identify women with
only rural residence. and the residual category, i.c. those with at least some urban
residence. In Korea, the vast majority of the latter are current urban residents. The results
arc shown in Table 8.

Table 8. Conditional percentage of women who have « birth in the segment and
cumudative percentage who have had « birth by the end of the segment by residence,
interval and model

Segment and model

172

1116 23 .28 29-34 3540
Interval and - e e - R B S
urban residence A B A B A n A B A B
Conditional percentage with a birth in the segment
Intervar 2
Some urban residence 7 5 24 21 40 38 40 R RE) RX}
No urban residence 7 @ 20 24 43 43 40 39 49 48
Interval 3
Some urban residence 3 -- 12 10 26 23 kE) 31 3t 30
Ne urban residence 4 . 14 12 3 29 34 kM k1 3
Intervals 4-8
Some urban residence 3 4 3 14 12 15 12 12 10
No urban residence 3 - 7 S 18 15 24 19 20 15
Cumubitive percentage with a birth by the end of the segment
Ieterval 2
Some urbian residence 7 S 7 25 56 54 74 71 83 81
No urban residence 7 6 30 2R 60 59 76 75 88 R7
Interval 3
Some urban residence 12 10 i5 n 57 53 70 67
No urban residence 4 2 42 R 62 58 76 71
Iutervals 3-8
Some urban residence 4 i) 17 4 30 25 38 32
No urban residence - 7 5 24 19 42 34 54

Contrary to our expectittions, urban experience has a consistent and important effect
on fertility only at the higher pariiies. In cach segment of birth intervals of orders 4--8,
the conditional probabilities are significantly lower among those with some urban
residence. These differences result in a cumulative fertility which, after 40 months, is 30
per cent lower among those with some urban residence than among those with only rural
residence.

When we control for the intermediate variables, the absolute. but not the relative size
of the difference is reduced: the absolute difference of 16 percentage points becomes 12

" Sawon Hong, Populetion States Report Korea. (Seoul, Korea ; Development Institute, 1975y, Fack 11 Kim.

L A. Ross and G. C. Worth, The Korean Nanonal Fomily Planning Program (New York: The Population
Council, 1972).
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percentage points, but the ratios of the cumulative fertility of those with some urban
residence to that of others are 70 per cent and 73 per cent respectively. Hence intermediate
variables (as measured here) appear to explair. little, if any, of th= difference in fertility
associated with some urban residence. The very small differences between s2cond and
third birth intervals in the two groups are virtually unchanged.

Presence of living sons

The strong preference for at least one living son in Korea is well known." We noted
in an carlier analysis that virtually the whole of the increase in the pace of the third birth
interval occurred among women with two daughters but no sons.!® Consequently, we
tested for and found a significant interaction between the presence of living sons and
the year the third birth interval began. This interaction has, therefore, been retained in
the estimates in Table 9. The presence of sons has a significant effect in virtually all
segments and the differences are large for birth intervals beyond the second. In fact, these

Table 9. Conditional percentage of women who have a birth in the segment and
cumulative percentage who have had a birth by the end of the segment by presence of
sons, interval cohort and model

Segment and model

35-40
Interval and s e e aaaat AT EE P
presence of sons A B A B A B A B A B
Conditional pereentage with a birth in the segment
Interval 2
Sons 5 7 20 19 36 36 ki 38 40 36
No son 10 0 26 26 46 44 42 38 44 39
Interval 3
Began 1963-7
Sons — — 1 9 24 21 30 26 35 31
No son -— —_ In 8 28 22 36 29 47 4]
Began 1968-72
Sons — — 13 12 27 27 35 36 26 27
No son — — 23 20 50 44 42 19 54 36
Intervals 4-8
Sons 2 — 5 4 15 3 18 15 15 12
No son 4 — 12 8 29 19 34 22 3l 20
Cumulative percentage with a birth by the end of the segment
Interval 2
Sons 5 4 24 23 51 50 70 69 82 80
No son 10 7 34 31l 65 61 79 76 38 86
Interval 3
Began 1963-7
Sons —_ — 1 9 KX} 28 47 47 69 64
No son - — 11 8 36 28 59 49 9 70
Began 1966--72
Sons —_ — 13 12 Ky 36 59 59 K[| 70
No son - -— 23 20 6l 56 78 73 86 82
Intervals 4-8
Sons — — 5 4 19 16 KE] 29 44 37
No son - — 12 8 k1] 25 59 41 72 53

"* Nancy E. Williamson, Sons and Daughters: 4 Cross Cultural Study of Parental Preferences (Beverly Hills,
California: Sage, 1976).
¥ Loc. eit. in footnote 6.
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differences are among the largest effects for any of our socio-economic variables.
While the effects are significant in the second birth interval, the differences are only
mode.ate and are largest in the middle of the inteyval. After 28 months the cumulative
proportions with a birth are 65 per cent for those without sons compared to St per cent
for those with sons. This difference contracts Lo six percentage points at 40 months (82
per cent compared with 88 per cent).

Differences at the third birth interval are rather small for the first half of the decade
sampled but very large for the more recent period. Among women who had a second
birth between 1968 and 1972, the probability of having a birth for those with no sons
was nearly double th=t for the rest in several duration segments. The maximum
cumulative difference is again reached by month 28: 61 per cent of those without sons
had borne another child, compared to 37 per cent of those with sons, Cumulative fertility
at this point is nearly 40 per cent lower among women with a son. As in the second
interval, the difference then contracts to about 19 per cent, again reflecting effects on
the timing of births.

Differencesatthe higher paritiesreflect primarily diffesenual termination of childbearing
rather than just timing, Here the differences are largest and most persistent. While only
aboutten per cent of fourth birth intervals and those of higher orders are begun by women
with no living son,'® those that are indicate strong mo'ivation to try to have a son, even
among women who already have large families. The probability of another birth within
40 months is two-thirds higher for those without sons 72 compared with 44 per cent).
This is our strongest social predictor, yet control foi the intermediate variables explains
only ibout one-third of the difference.

Whether ever lived with hushand’s parents

We included replies to the question on whether or not the 1espondent had ever lived with
her in-laws because of its strong theoretical interest. Extended family living may
accelerate the pace of fertility for a number of reasons, including a sharing of the costs
of child rearing, social pressure, and possibly earlier supplemental feeding coincident with
assistance in child care. On the other hand, greater housing densities might tend to offset
these effects somewhat by reducing coital frequency. The figures in Table 10 suggest that
the positive effects predominate, but they are not strong. In every interval, those who
ever lived with their husband's parents are more fertile. Introducing the intermediate
variables has almost no effect on the differences associated with co-residence.

Trend

We divided the decade in helf, expecting on the basis of our carlier work!® that the pace
of fertility would be somewhat faster for the lower parities between 1968 and 1972, Given
our carlier detailed exumination of Korcan birth interval trends, we will focus here only
on the extent to which the intermediate variables mediate this trend. Also, as before, an
interaction with living sons is included in the figures for the third birth interval.

The trend results are shown in Table 11. As expected in Model A, the pace of fertility
is somewhat faster during the more recent period. In the third birth interval. this

'* Thisis shghtly higher than we would expect ona random basts becanse of the selectivity into higher pirnty
orders of those without sons, while those with at least one son terminate childbearing.
Y Loe. it m footnote 6.
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Table 10. Conditional percentage of women who have a birth in the segment and
cumulative percentage who have had a birth by the end of the segment by whether the
wife ever lived with hushand's parents, interval and model

Segment and model

11-16 17-22 23-28 29-34 35-40
Interval and - —e
co-residence A ] A B A B A B A B
Conditional percentage with a birth in the segment
Interval 2
Lived with 8 6 25 25 4] 40 40 39 41 39
husband’s parents
Did not live with 6 4 19 19 40 39 39 37 35 35
husband’s parents
Interval 3
Lived with - - 13 12 38 28 36 33 33 3l
hushand’s perents
Did not live with — - 12 10 20 23 3 29 33 K1l
husband's parents
Intervals 4-8
Lived with — 6 4 17 19 20 16 16 13
husband's parents
Did not live with — -— 6 4 15 14 19 15 15 1

husband's parents

Cumulative percentage with a hirth by the end of the segment
Interval 2

Lived with 8 6 k3 29 60 S8 76 74 86 84
husband's parents

Did not live with 6 4 24 2 55 52 7 70 83 80
husband's parents

Interval 3

Lived with — — 13 12 40 36 61 57 74 70
husband’s parents

Did not live with — - 11 10 M 3 54 5t 69 66

husband's parents
Intervals 4-8

Lived with — — 5 4 22 18 37 k]| 47 40
husband’s parents
Did not live witl, - — 5 4 19 15 5 28 45 36

husband’s purents

difference is substantially larger for those without sons than for those who have already
had one or more living sons. Once again, however, controlling for the various
interinediate variables does not diminish these trend effects ~ in fact, it tends to increase
them. Thus, again, some combination of poor measurement and unmeasured variables
seems to be responsible here.

SUMMARY AND CONCLUSION

In summary, we were unable to explain observed socio-economic differences in terms
of the mediating effects of our measures of the proximate vanables. Overall, our first
models including just the socio-economic variables contained 44 significant coeflicients.
With the introduction of the intermediate variables, only 11 of these coefficients became
insignificant (while six others became significant). Thus, though nsing excellent data, we
cannot begin to reproduce what theory predicts.
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Table 1. Conditional percentage of women who have a birth in the segment and
cumulative percentage who have had a birth by the end of the segment by when the
interval began, interval, presence of sons and model

Segment and mode!

i n %
Interval and it R IR Cee - -
when begun A B A B A B A B A B

Conditional percentage with a birth in the segment
Interval 2

1963-7 5 4 v 18 a5 34 R RN W 10
1968 -72 9 7 27 26 46 46 12 12 kL M
Interval 3

Sons 1963 7 11 ] 24 20 30 26 kM) k1|
196872 .- — 13 12 27 27 35 a0 26 MY
No son 1963-7 - 11 8 28 22 6 ) 47 41
1968 72 -- - 1 20 50 44 42 9 54 6

Intervals 4 8
1963 -7 - S 4 17 12 21 N 17 12
1968-72 — s S 16 1S I8 17 14 12

Cumulative percentage with a tarth by the end of the segment
Interval 2

1963-7 S 4 3 21 50 48 ov 66 83 80
1968-72 9 7 n 31 4 63 79 78 87 86
Interval 3

Sons 1963-7 - - . I 9 RR] 28 47 47 69 64
1968- 72 - - 13 12 RY) 36 59 9 70 70
No son 1963-7 - 1 8 36 2R bt} 39 78 70
1968--72 - 3 20 [{] S6 78 71 86 82

Intervals 4- 8
1963-7 . S 4 21 1S 38 24 H 37
1968- 12 - - N s 21 19 i RN 48 41

In addition to measurement error, several places in the analysis suggest that important
intermediate variables have been omitted.' Coital frequency is one such variable, but
there are likely others. Such potential additionsl intermediate variables may not be
measurable in retrospective surveys - certainly not with suflicient precision to permit the
kind of analysis attempted here.

This essentially pessimistic conclusion is unfortunately not a consequence either of our
particular procedures or our particular data. Similar conclusions mav be reached from
the analysis of others - ¢.g. those of Hoberaft and Little, Trussell er af. or Palloni,' who
used & range of different procedures iand data from several Asian and Latin American
countries. There are strong theoretical reasons for wanting to explain socio-cconomic
differences in fertility in terms of the proximate variables by using micro-retrospective
data. The evidence of such attempts, including the present puper, strongly suggests that
this is not likely to be a fruitful fine of endeavour.

™ There is. of course. a third possibility. We may have incorrectly specified the nature of the relationships
between our measured variables. However, we experimer ted with so nany different specifications that we
consider this possibility less likely.

' J. Hoberaft and R.J. AL Little, " Ferulity exposure analysis: a new method for assessing the contribution
of proximite determinants to fertibty differentials®, Popudation Studies 38, 1 (1984), pp. 21-45; Alberto Palloni,
* Assessing the effects of mtermediate variables on birth interval-specific neasures of fertility ', Popudation ndex
50, 4 (1984), pp. 623-657; Trussell ¢f al., oe cit. in fooinote 8.
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Appendix Table A. Results of a conditional logit aiialvsis of the determinanis of having a birth in each segment : models excluding (A) und including (B) the
intermediate variable

Interval 2
Sepments . 1116 17-22 23 29 35
A B A B A B A B A B

Education

1 6 yrs 023 .44 0.42 (.48 0.06 0.14 -0.25 -0.14 0.20 0.18

7-11 vrs ~0.13 0.03 037 0.43 0.02 0.13 0.55 -0.42 023 0.18

12 yrs 0.65 075 0.72¢ 0.82+ -0.08 0.02 -0.47 -0.30 -0.32 -0.34
Some urban residence 0.02 -th]2 -0.11 ~-0.16 ~0.11 -0.21 0.05 ~0.04 ~0.51 —0.63°
Living sons - 0.75" - 0.54 -0.40 —-0.36° —0.41° ~0.35° —0.13 -0.03 -0.1% -0.13
Live with in-laws 03] .43 0.32¢ 0.35* 0.02 0.07 0.03 0.11 0.15 0.19
Panity cohort 0.64° 0.62 0.45¢ 0.46* 0.47° 0.50* 0.21 0.29 --0.20 -0.22
‘\ge at beginning 0.04 0.03 -0.02 -0.03 —0.04° —0.06* -0.04 —0.06"* -0.11° —0.12°°
Separation - ~099 - —-1.34* — —-2.02* — -201* — —0.73%*
Infant mortality - - 0.46 — — — - — —_
Breastfeeding 222+ - -0.13 — —0.35° — - - —0.41
Methods

Non-medical - - 1.20°* —0.64*° - - 0.50%* — -0.50 — —-0.36

Medical - =211 - —-0.34 — —1.04* — —=0.71°* — —0.90
Abortion - -0.22 - 0.23 — -0.43 — —1.27%° — —-0.27

STVAUILNI HLUIM NVIHON 40 SINVNINYELIA



Appendix Table A (Continued)

Interval 3
Segments. .. 17-22 23 29 35
A B A B A B A B

Eduzation .. . . - . IO . R e e U,

1-6 yrs 0.27 G.38 —0.40°* -0.30 ~0.02 0.06 -0.29 -0.21

T-11 yrs 0.20 0.33 ~0.47°° -0.32 -0.33 —0.16 -0.40 -0.26

12 yrs 0.25 0.67°* —0.89* -0.45 -0.69°* -0.26 —1.01°* ~0.56
Some urban residence -0.16 ~0.16 —0.27°* —0.30** 0.06 - -0.21 -0.12
Living sons —-0.45° -0.30 -0.59° -0.41° -0.26 -0.13 -0.50°° -0.41
Live with in-laws 0.16 0.16 0.30°* 0.27°* 0.21 0.21 - -0.01
Panty cohort 0.42¢ 0.55* 0.36* 0.54* 0.29 0.45* ~0.36** -0.20
Age at beginning -0.02 -0.04 ~0.08* —0.09* —-0.13* —0.15* —0.12* —0.16*
Separation — —-2.30** — —-0.74** — -1.76* — —1.71*
Infant mortality — 1.24* — — — — — —
Breastfeeding -— -0.28 — —-0.42 — —0.36** — —-0.05
Methods

Non-medical - -0.89* — —-1.53* — —1.18* — —1.09°

Medical — - 1.31* - —1.63¢ — ~1.25* — —-1.21*
Abortion — 0.61 — -0.59 - -0.42 — —0.92%°

447

HFYOWTVd 'V 'f ANV SSNJAANIY ¥ Y 'SSYdWNL "1 "1



Appendix Table A (Continued)

Sepgments. ..

Edu.aiion
-5 yrs
7-11 yrs
12 yrs

Some urban residence

Living sons

Live with in-laws

Panty cohort

Agz at beginning

Separation
Infant mortality
Breastfeeding
Methods
Non-medical
Medical
Abortion

Interval 4

17-22 23 29 35
A B A B A B A B
~0.01 007 -0.10 0.01 —0.29* -0.12 -0.22 —-0.05
0.18 032 - 0.48* -033 —0.54* -0.26 —-0.85* ~0.65*
-J.25 -0.07 -0.22 —0.08 ~ 144" —1.04* 1.13* —0.87**
-0.60° 0.62° -0.29* -0.30* —0.54* —-0.47* -0.58* ~-Q0.51*
~1.02* -0.73e -0.71* —0.45* —-0.74* —C.45* -0.87* —-0.67°
007 0.05 0.23 0.24°¢ 0.05 0.07 0.08 0.12
0.16 0.36* 0.01 0.21° -0.17 0.i3 —0.27°* 0.0!
—-0.09* —-0.10* -0.13* —0.14* ~0.09* -0.12* -0.11* —0.15*
- ~-1.03 - —1.45* -— —1.57* — —-1.69*
0.92* - — - — — —
- —-0.89° - -0.60* - -0.15 — —0.29°*
- - 115 — 114 - -1.99* — —1.55¢
— -5 - —1.65¢ — —1.70* — —1.70*
— 0.55 — ~-067* — —-1.27 — —-0.96*

* Significant at 0.05,

** Significant at 0.01.
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