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Preface

One of the main concerns of the World Fertility Survey has
been the analysis of the data collected by the participating
countries. It was decided at the outset that, in order to
obtain quickly some basic results on a compuasable basis,
cach country would produce soon after the field work 2
*First Country Report’, consisting of a lurge number of
cross-tabulations with a short accompanying text. Precise
gurdelines for the preparation of the tables were produced
and made avaable to the participating countrics,

It was also recognised, however, that at later stages many
countries would wish to study in greater depth some of the
topics covered in their first reports, or indeed new bt
related subjects, using more refined analytic techniques. In
order to assist the countries at this stage a general *Strategy
for the Analysis of WIS Data® was outlined, a serics of
“Technical Bulleting’ was started, dealing with specific
methodological issues arising in the analysis, and a list of
Selected Topica for Further Analvsis of WES Data’ was
prevared, to serve as a hasis for selecting research tapics and
assigning priorities.

It soon became evident that many of the perticipating
countries  would require assistance and more detailed
guidelines tor further analysis of their data, Acting upon
recommendation of its Programme Steering Committee,
the WES then Taunched the present series of *Hiustrative
Analyses” of selected topies. The main purpose of the series
is to illustrate the application of certain demographic angd
statistical techniques o the analysis of WES data, thereby
encouraging other rescarchers and other countries to under-
take similar work.

In view of the potentially laree number of research topics
which could be undertaken. some selection was necessary,
After consultation with the participating countries, 1. sub-
Jects which are believed to be of top priogity and of con-
siderable interest to the countries themselves were selected.,
The topics chosen for the series span the areas of tertility
estimation, levels, tend and determinants, marital forma.
tion and  dissolution, breastfeedmg, sterilization, contra-
ceptive use, fertility  preferences. fasiily  strucoure, and
infant and child mortatity,

It was envisaged that cach study would include s briet
literature: review swmmarizing mportant developments in
the subject studied, a clear statement of the substantive and
methodological approach adopted in the artalysis, and g
detailed illustration of the application of such an approach
to the data from one of the patticipating countries, but
with cmphasis on the general applicability of the analysis.
These studies have heen conducted in close collaboration
with the county concerned, where possible with the active
participation of national stall.

It should petlips be emphasised that the studies i the
Hostrative Analyses  series are meant to be diductic
examples rather than preseriptive models of research and
should therefore not be viewed as cookbook recipes to be
followed indiscriminately. In many cases the investigitors
have had 1o chovse o particular comrse of action from
several possible, sometimes equally sound, approaches. In
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some instances this choice has been made more difficult by
the fact the demographers or statisticians disagree among
themselves as to the approach most appropriate for a
particular problens. In the present series we have, quite in-
tentionally, resisted the temptation to enter the ongoing
dehates on all such issues. Instead, and in view of the
urgeney  with  which countries require guidelines for
analysis, an attempt has been made to present what we
believe to be a basically sound approach to each problem,
spelling out clearly its drawbacks and limitations.

In this difficult task the WES has been aided by an ad hoe
advisory committee established in consultation vath the
[nternational Union for the Scientific Study of Population
(1USSP) and consisting of Ansley Coale (Chairman),
Mercedes Concepcion, Gwendolyn Johnson-Ascadi and
Henri Leridon, to whom we express our gratitude. Thanks
are also due to the referees who have generously donated
their time to review the manuseripts and to the consultants
who have contributed to the series.

Many members of the WES staff made valuable contri-

butions to this project, which was co-ordinated by V.C,
Chidambarara and Cerman Rodriyuez.

Sir Maurice Kendall

WES Proiect Director
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(SMAM) can be caleulated to be 225 in Thailand and
25.0 in Sri Lanka. llence, in Thailand marriage can be
summarised s both nemiy universai and cariy. intect
examination of Tuble 1 confirms this statement: 23 pereent
have married by age 18.5. 59 percent by age 215 and
BO percent by age 26.5. In Sri lanka, miarriage s also
nearly universal but rather late. As Table 1 shows, only
11 pereent have married by age 185, 3] pereent by ape
205, and 03 pereent by age 26,5,

Irregulitios are cleady evident in the data. There are far
oo few people in sone agpe froups, for example, at aee
39 and M in Thailand, In St Lanka, there are fa too
many women atages divisible by 5 (Fiene 1), Other

Table 1 -
Data, Thailand and Sri Lanka

inconsistencies appear as well: for example the proportions
ever married at age 4 in Thailand and w age 38 in Sri
Lanka are not consistent with those for surroun ing ages.
The deficits or surfeits of women in some e gioups are
almost certainly caused by age missstatement, Other in-
consistensies st fiom an unknown combination of
misstatement of age or narital staos and sampling
vartability. On the whole, however, both sets »f data
appear to be reasonahle.,

By tieating the cross section of women ftom age 12 to
age A9 as a cohont, we necesanily eliminate any possibility
of discovering whether there have been any trends over
tme noage at maniage. Hothere have heen changes in

Number of Ever-Married and Never-Married Women at the Time of the Suvvey, Household

Sri Lanka Thailand

Age Ever-Maniied Never-Marcied — Proportion Ever-Married Never-Married Proportion

Women Women Married Women Yomen Married
12 I AN Q0TS l. 310, 0032
13 ). S84, o017 1. REER 0029
b 0. 020, 0000 3. 306, 0097
15 S. ANEN U083 14 RERS 0392
16 to. 100, 0311 13 263, 0471
17 17. S00. 0325 RES 284 180
18 7. §20. BER]] 78 RRARE 2591
19 79. 409, doty SO 171. 423
20 148. 382, YDN 103 150. 071
Z1 137, RIIEH S07 123 S5, S913
2 168, 295, RIS 123 S 5942
23 243, 270. Ao82 142 72, H0630
24 250, 207. 5529 137, hRA a0
25 303, 181, 06200 162, 63, 7137
20 254 147, 0334 100, 38. SOST
27 248, 128, H596 [0, 30. K203
28 323 113, 7408 145, 25, 8520
29 210. 57, 7803 139, 19, K797
30 348, 78, SLeY 119, 21. SNA00
3 200. 38, NA03 1, |3, D008
RN 203, RS 8507 125 . R
33 272, 25. 9158 127, 15, 8807
34 168, [5. L1880 00, 13, 9274
R 373, 32 0210 14 12. IR
30 f0G. 10, O51S 130, 9. 0379
37 178, 7. 622 123, 4. MOS8S
RS 291, 21, 4327 | 2., 9, 9323
39 192, 0. 07 93, 7. BRI
40 310. 8. 4451 131. 0. 956,
41 130. 10, AAKE I 115, RN 9746
42 191, 10, 9502 107. 4. 9640
43 24, 0. 0737 129, 3. 0773
44 127. 0. 0549 S8, 7. 0263
43 340, S, 9770 102, 3. 0714
Jo RER 2 M853 1135, s, 09583
47 182, 3. 838 AR 2. 762
48 240, 4, 9836 DAN 3. 084
40 142, L 600 7. R ol
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Figure 1 Proportional Distribution of Woinen 15—49, by Age: Sri Lanka and Thailand.
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2 Age Patterns of Marriage

2.1 REFINED ANALYSIS

Although direct examination of the data is useful, and
indeed essential, we would hope to supplement it with a
more refined analysis.

We would hope 1o answer these questions:

(¥)  Are there trends in the porportion of worien who
will ever marry?

(2)  Are there trends . the age pattern of first marriage?

(3) Arethere irregularities in the data?

To answer the first two questions we clearly need 1o be
able to cxtrapolate future experience from limited data,
None of the questions cin be answered without reference
to a model, or standard, nuptiality schedule which, with
appropriate changes in lacation (the mean) and scale (the
standard deviation) and in the proportion who ever marry
can be used to compore the expericnee of  different
populations,

Fortunately Coale (19715 has piopowed such a model, and
considerable expericnee has been accumulated to show that
it adequately represents the agesspecific schedule of first
marriage rates in a wide varicty of populations. In the
original version, formulated by Coale and MceNeil (1972,
[the nuptiality schedule is a function of three par.ineters:
a, the age at which a substantial number of first marriages
begin to oceur; k, the speed at which] marriage takes
place; and ¢, the proportion who ever (eventually) marry,
Recently Raodriguez and Trussell (1980) have moditied
the first two parameters so that they are more reatdily
interpretable (the mean and the standard deviation) and
have written a computer package for finding maximum
likelihood estimates (MLE) of the 3 parumeters. Interested
readers are  referred  to their paper for a o complete
description of the model, the estimation procedure, and
tests of goodness of (it Paamerer estimates presented
velow were computed ming their packaye NUPEIAL,
which is available from WE'S,

Table 2 Mean Age at Firs Marrizee for Women who Marry Before
Age 25, Individual Data, Thailand and Sri fanka

Thailand Sti Fanka

Age at Survey Number Mean Number Mean
25-29 693 9.2 1108 19,4
30 34 338 (R i 8.6
3539 S 19.2 NSY IR
40- 44 N 189 PRI 8.2
45 -4y 421 1.3 T 15,4

Source: World Fertility Survey (1977), Wanld | ertility Survey

(1978). Note that 4 half-year has been added to the publishea
figuies to correct Tor an crror in com witing the mea o,

2.2 HOUSEHOLD DATA

Data on proportions ever murtied by ape are available
from the houschold srvey, Moreover, such data are
frequently encountered in published census or survey
tables, The model nuptiality schedule can easily be fit
to the schedule of proportions ever married by age. The
estintates will, of course, not pertain o the expericnce
of any particular cohort unless there has been little change
innuptiality patterns and the proportion ever marrying
over time. The analysis to {ollow is intended to illustrate
how the investigator can use the nuptiality model to
assess the guality of data on proportions ever married
and toinfer the nupdality has been changing., But, as
we shall see, Iaterpret dion of the results when marriaye
paiterns have been changing is extremely difficult, Thus,
it there is evidence of change, we suggest that an alternative
approach, deseribed in the next sections, be employed if
dati on age at marriage are available. Such data, of course,
are routinely collected in marriage histories such as those
inctuded in surveys of the WIS,

Suppose once again that the data on proporticns ever
married obtained from the household stivey are treated
as pertaining toa {synthetic) cohoit. Estimates of the
mean and standard deviation of age at first marriage and
the proportion who will eventually marry are shown
in Table 3. In this table, the starting age for cach synthetic
cohort is 15 but the last age varies by decrements of §
years from -9 10 29, As in the case in which all data were
treated as pertaining to a single cohort, if one wishes to
draw inferences ahout the ape pattern of marriage in the
population, then one must assume that nuptiality has
been unchanging. However, use of the model allows one
fotest this assumption directty. If nuptiality hag been
changing in a regular fashion we would expeet to find a
pattern inthe estimates over these synthetic cohorts,
First we note that the estimated means tor Thailand and
SriLanka are 222 and 25,2 respectively when the entire
synthetic cohort 1549 is considered: these estimates
compare with the SMAMs of 22,5 and 25.0 obtained
carlier by the Hajnal technique, which of course makes
no reference to a model, Henee, it can be seen that the
two procedures yield very similar estimates, 1t should be
noted that if the Hajnal technique is applied to the fitted
dataon propurtions ever married the estimate of the mean
is identical to the MLES henee differenees in the estimates
are due entirely to the fact that the observed data are not
wentical with the fitted. Fxamination of Tabie 3 reveals
Govery pice pattern of the estimates for Thailand, The
means, standard deviations, and proportions ever nurrying
Ll very slightly as the last age in the synthetic cohort
is decreased. The trend is so small as to have no demo-
graphic significance (and no statistical signiticance either)
so-that there is na evidepee of a trend i either the pattern
of age at first marriage or the proportion who will event-
ually marry. In Sri Lanka there appears to be little trend
except when the two carliest cut-off ages are considered.,
The mean for the two youngest synthetic colorts is more




Table 3 Estimates of the Mean and Standard Deviation of Age at Marriage and the Proportion Who Eventually Marry,
Household Data, Thailand and Sri Lanka
Thailand Sri Lanka
Age group ’Al n < p-value i o p-valug
1549 22 5.2 059 BB 252 0.3 RIAN g6
(139)  (179)  (000) (.132) (.140) (.06
15--<44 2201 5.1 54 RIY] 250 0. 2 007
(.168)  (L188)  (.007) (.148) (.160)  {.000)
15-39 22.0 4.9 AR 23 253 0.0 9 107
(.192y  (.212)y (.00 (.192) (.00 (.010)
15--34 219 48 435 304 233 0.6 DRV 092
(.227)  (239) (01 (.300) (278)
15-29 21.9 4.8 REN 210 207 0.} 030 070
(337) €332) (020 (.300) (A3 (04
15-24 219 4.8 AR Kb 2o ol 027 039
(.663)  (L548) (L0S5) (1.107) (ST S N B N RY

Note: estimated standard errors of the estinmates in this ang ubsequent tables o

e shown i parentheses.

Table 4 Observed and Fitted Proportions Ever Married , by Age, Household Data, Thailand and Sri Lanka
Thailand
Number

Age of Cases Observed Fitted Difference
15 357. RORYY 031 .008
16 270, 047 076 -.029
17 RARN IS BB -.027
18 RIVIN 250 ARY .028
19 200, REN 320 017
20 253, 07 420 -013
2 208. A9 508 083
n 207. 594 587 008
23 RIS 664 054 .009
24 190. 721 711 .010
25 227 714 758 045
26 1G8. 808 797 011
27 170. 830 829 .00t
28 170. 853 854 --.001
29 158. 880 875 .005
30 140, B850 892 -.042
31 131 01 005 --.004
32 130, 019 916 003
23 136. 890 024 G35
34 179. 027 03] -.004
35 130, 912 0317 025
30 145, 038 D4 003
3 127. 969 REN 024
38 133, 032 048 015
39 102, 031 950 019
40 137, 056 052 004
41 118, 075 053 .0
42 11, 904 AN 009
43 132, 077 N30 22
44 95, 926 50 030
45 105. N71 057 013
4 120. 958 957 001
47 84, 976 058 018
48 DAR 08 958 010
49 77. 061 M58 003




(Cont.) Table 4

Sri Lanka

Number
Age of Cases Observed Fitted Diiference
15 589, 008 .009 ~.001
16 SIS, 031 026 .005
17 523. 033 056 --.024
18 587. A4 103 011
19 488. 162 165 --.003
20 530. 279 237 043
21 441, 311 314 -.004
22 463. 363 393 ~.030
23 519. 468 468 .000
24 463. 553 538 015
25 484, 626 .602 024
26 401. 033 058 -.025
27 376. 660 708 -.048
28 436. 741 750 -.010
29 267. 787 787 .000
30 420. 817 818 --.001
31 238. 840 845 —.004
32 307. 857 867 —-.011
33 297. 916 886 .030
34 183. 918 902 016
35 408s. 921 916 005
36 200. 951 927 025
37 185. 962 936 026
38 312. 933 944 -.012
39 198. 970 951 019
40 328. 945 957 -.011
41 146. 932 961 -.030
42 201, 950 965 - 015
43 247. 976 968 .007
44 133. 955 071 -.016
45 348. 977 974 .003
46 130. 985 975 010
47 18S. 934 977 .007
48 244, 984 978 005
49 147, 966 980 -.Gl4

than half a ycar younger than the means for the older
cohorts. One might interpret these findings to mean that
age at first marriage and the proportion ever marrying have
started to decline,

The model can be used to assess the quality of data.
Observed and fitted proportions ever married for the
synthetic cohort 1549 are displayed in Table 4 and
Figures 2 and 3. It is important to note that the use of the
model is quite revealing even it it is judged to fit poorly,
for example by a X* goodness of fit test, about which
more is said below. Examination of the differences between
the observed data and fitted model for Thailand reveals big
discrepancies (of over .03) at ages 25, 30, 33, and .
The inconsisiency at age 444 was noted above, It is interest-
ing to observe that negative residuals occur at ages 20, 25,
30, and 35, "“is observation suggests that women are. on
balance, overstating their ages or that single women are
selectively heaped on digits 0 and 5. Curiously. at these
same ages in Sri Lanka, the residuals are non-negative,
Ages with farge residuals in Sri Lanka include 20, 22,27,
33, and 41, The patrerns of residuals in both countries
are not random; there are concentrations of negative and
positive residuals, suggesting that the deviations of the data
and the model are systematic, and not due to chance
fluctuations,

In the above deseription the model was taken to represent
truth. Of course, it may well be true that the nuptiality
pattern in Thailand and Sri Lanka does not conform to the
model, and thus that comparison with it does not reveal
anything of use. There is no way to decide unambiguously
whether the rree nuptiality pattern conforms more to the
observed data - to the model. Qur feeling, however, is
that the model s flexible enough to conform to a wide
variety of smooth, single praked patterns and thet the data
themselves are not smootl. Rodriguez and Trussell (1980)
have developed a test ui goodness of fit. The null hypo-
thesis is that the nuptiality schedule can be fitted with only
3 parameters. One can then determiine the significance level
at which the null hypothesis can just barely be rejected.
If one chooses a significance level below this value (called
the pavalue), then the null hypothesis cannot be rejected.
P-values are shown in Table 3 and in the tables to follow.
By this X= test, the model fits the houschold data very
well. At a signifiance level of 05, only the sstimated model
for Sri Lanka at ages 15 24 can be rejected. It must be
emphasized that though statistically valid, the test may be
demographically very conscrvative,  Errors (random or
systematic} in the duata may cause the pvalue to be very
low. One may nevertheless wish to use the estimates of the
parameters, especially il inconsistencies in the data are
quite evident. This point is discussed below,
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Proportion Ever Married

Figure 2 Observed and Fitted Proportions Ever Married for the Synthetic Cohort Aged 15—49 at the Time of the Survey, Househeld Data,
Thailand.
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Figure 3 Observed and Fitted Proportions Ever Married for the Synthetic Cohort aged 1549 at the Time of the Survey, Household Data,

Sri Lanka.
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23 LWDIVIDUAL DATA

The data on age at first marriage for cach ever-married
woman in the intensive smvey can provide rich information
on the age pattern of First marriage. We have fit the model
to standard age cohorts 2024 through 45 497 the results
are presented i Table 5. 0n general, these results show that
age at marriage has been rising both Thailand and Sti
Lanka; the difference across cohorts i Thailand is small,
however. Thus, we see that there is dittle evidence of 4
trend inoape at st marriage in Thailand bt strony
evidence of o rising age at first wiaee in Se Lanka,
These differences are clearer when sne fits the nodel (o
10-year cohorts, tor which results are shown at the hottom
of the table. The estinirted mcan rises by 04 vears in
Thailand (to 211 and by 29 vears in Sri Lanka between
the (averagey 10-year periods separiating the cohorts aged
30 39 and 20 29,

Perhaps the mest stiking result is that this able appeats
tocondlice sharply with Table 3. I Table 3 0t was seen
that the younger the cut-of age., the Tower was the mearn.
I fact the two gables are consistent: one mast be U
careful when interpreting Table 3. We detiberately did
nothirg to dispel the inpression that the results in Fable 3
indicated a falling age at mariage. Closet analvsis reveaks
the opposite. When age ot marriaee is risiny {abstracting
from chanpes i the proportion ever mareving it i
falling then the tendency is reinforced) then o cach
cuarrent age group the proportion ever married at each
previous age for that same cohort, inferred as being the
proportion ever married at that ave in the crosseection,
is too low, In tact the proportions ever married at each ave
are mereasingly undenstated s the ape alls i one inters the
proportion ever mare od i the true cohort fiom the BRE

Table 5

thetie cohort.,

ICcan be seen that the estimated mean s increasingly
overstated as the upper age in the synthetic colont inereases.
Fhus, the observed fall in the estimated mean age at first
nurriage as the upper age of the synthetic cohont decreases
is indicative o atrue tise (not Bl in the mean over tine,

One pethaps disturbine feature of Table 5 by the very low
p-vatiie for most cohorts, The maodel appears o fit poorly.
In-tact when one examines the data closely . it is clear
that o model of o smooth paitern ot fist nuarnage rates
with e pesk could possibiv it these data well, An
example e provided by e cobore 2329 in Sii Lanka,
prosented i Table o and Vivares 4 and 34, The colamn
labelled “pacled™ s the combined observed proportions
neryme at cach age. One can see clearly that the abserved
data are quite dnegular The madel must be viewed as g
smoothing device which v intended to replicate the under-
Ning neptiality pattern onee distortions in the data have
been removed, OF comse. distortions i the data will affect
the estinuates of the paameters and svsteratic influences
on the estinates may vo unmoticed . The problem ol low
pvalues will onee again be enconntered when the house-
Bold and - individual - data wre combined: hence,  this
discussion will not be presented again,

. The observed data ine Fivares 4 and § have been adjusted
by nudtiplying cach element ina cohort by the estinated (model)
proprotion ever nanicd at the end of the las are observed; for
asample, the proportions wmarryine for the cohort aeed 25 are
multiplivd by P25, where 10235 iy the estimated propertion ever
nrpred by esact age 250 This procedure allows o direct conparison
al ull cohorts on the sane eraph, Without this adjustment, sinee
the proportion nureying tor each cobort suin 1o one, the rate of
e 57. fer example, for the coliort ape 29 would, cefery paribus,
e doswer than that for the cohort aee 25, 1 he adiuatment does not,
ol vaarse atteet the perrornn o cohort,

Estiniaites of the Mean and Standard Desiation of Aeeat Marriage, Individuat Data, Thailand and Sri Lanka

Fhailand Sri Lanka

Colort h p-value > a p-value

20 24 212 Y RN 23 T 07
(120 [BRERS {63 [IRAY]

25 29 201 S KUTPA AR 83 000+
1.253) (.205) [S3) (.375)

30 34 20.8 3.0 002 214 6.0 004+
(.233) (.195) (.242) 2Ny

3539 20.7 4.9 RV A 20.8 0.0 001*
(.204) (.170) (.22 (.193)

40 34 20.2 BN .059 20,0 5.9 .000*
(.183) (.151) (.195) (.104)

4549 2003 4.3 A7 19.8 5.5 001+
(.197) (.10]) (.177) (.145)

20 29 211 5.0 .00 290 7.9 000*
(.211) (.1606) (.387) (.31

3039 20.7 1.9 .000* 2001 0,0 .000*
(.153) (.12 (.158) (.1

40 49 0.2 1 A73 [RAY 57 .000*
(.12 (. 1049) (.129) (.108)

| 2D .
T X st tor homogeneity ol cohorts reveals that the HOTHES

net hotogencons
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Table 6 Observed and Fitted Proportions Marrying at Lach Age, Among Women Married by the End of Fach Current Age,

Cohort 25--29 tadividual Data, Sri Lanka

Age at Cohaort - Pooled Fit Difference
Marriage 13 0 27 R 29
10 004 A3 000 0o 000 005 007 002
1 014 021 012 017 009 IR 010 003
12 20 038 020 030 009 23 010 04
13 33 021 RERN 020 023 02 030 005
i4 029 21 057 067 U8 Odo O 04
15 072 05 D 040 019 043 054 01
10 0os {198 U7 070 056 00 065 002
7 12 (083 074 RS {08 RARIY] 072 018
18 0SS 089 070 060 107 068 077 009
19 105 072 0v4q 087 051 009 078 00
20 ORT NER .Ov0 087 L84 LOR2 078 .005
21 003 102 127 057 063 074 075 001
n 12 0060 040 007 000 004 071 .07
RR] RN 068 053 09 079 072 067 0006
M 109 081 K2 84 074 078 .0n] 017
25 004 033 017 051 036 056 =019
20 070 060 047 057 051 006
Y 010 033 030 045 009
28 05 051 O Ot
Cases 270, 235 ARRN 268, 215 =
28 COMBINING  HOUSFHOLD  AND INDIVIDUAL  are shown in Table 8. The value of € in Table 7 for

DATA

We have seen that individual data on ave at maniaee can
provide information on the age pattern of fisst maniare,
Data on the proportion ever married for refatively small
groups obages (say, standard tive-vear cohortsy can provide
reasonable estimates of the propottion ever manding.
Hence, it is natral to combine the two sources of data to
obtain sunulancous estinites of the mean and standard
devirtion of ave at murtiage and the proporion
marrying. Of counse, the mdividual deta overwhelminely
determine the estintes 2 and *, while the houser ofd datt
governt the estimate of €0 Results of this exercise are
presented in Table 7.

SV

Not surprisingly . one sees that the estumates of the meun
rise for the younper cohorts since this pattern was already
detected in the individual data. Estimates of the proportion
ever nuarrving (or, mote precisely, the proportion who will
ever many) tall smoothly in Thalind the youneer is cach
cohort, T Sric Lanka there is nosmooth pattern, but the
estimate of Cososmutleat for the vouneest cchori, The
cohort 2520 1o seen 1o be an anomaby Q0 s onitned
one obuins a smoother tend,

One might suspect that the ectmated value of C for the
youngest age group s oo fow s that, for example. more
than 82,5 percent of women now aeed 20 200 S Lanka
will eventualle: many . Unlortanately . tirere s not 1y
more informatci about Cwluch can be squeered trom the
data. Either there are repubanties in the data, or the
experienee at voune ares onot dhcative of what will
happen at older aves, ot in fact only about 85 pereent will
eventually many. I one believes that the estimate of C s
o low (or too high, for that natter), it can be tived a1 3
pre-assigned level and the sennmming 2 parametens can be
reestimated. This procedue can be used 10ty to extract 3
more refined estimate of the mean (o the standard
deviation) trom the young age vtoups. Mustrative results

Thailand (.9) may be thought to be a bit low; let us suppose
that we feel in fact that the value is more likely to be 95,
Fhen. as Table 8 reveals, the estimated mean rises to 21.8
tfrom 210 The change in O does nol make a huge
ditterence i the estimate of the mean, but it does serve
to increase it as one would expeet, since in effect the
curulatve schedole of proportions ever-married rotates
counterclockwise about the age group in question. The
sane procedure has been used for the age group 15219
in Thailand, with the sesalt that the estimated mean falls
considerably  to 224 from the absurd  nnconstrained
estimite of 283 Henee, with a fixed value of C, even the
youngest age group, for which ihere is Tittle data indeed,
can vield reasonable estimates at the mean.

In Sri Lanka much the same qualitative results emerge.
Ruising € from its unconstrained estimate of 825 to a
perhaps more plausible 90 increases the estimated mean
from 202 to 2505 0 further increase in C to 95 pushes
the mean still higher to 23,5 Hence it would appear that
one has a choee of a low value of C and a (relatively) low
mean or ahigher value of Cand a (relatively) higher mean,
Under cither assumption about the level of C, the youngest
colort appears o be embarked on o nuptiality regime
under which a lareer fraction of 4 women’s reproductive
crier will e spent i i never-married state. 1 should be
noted in-closing that o reliable estimates for the cohort
PS5 19 could be produced since the sample size was
extremiehy small tor the individoal data.
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Teble 7 Estimates of the Mean and Standard Deviation of Age at Marriage and the Proportion Eventually Marrying, Both
Household and Individual Data, Thailand and Sri Lanka
Thailand Sri Lanka

Cohort N S & p.value 0 3 ¢ p.value

20--24 214 5.1 900 253 242 7.5 K25 093
(.397) (303)  (.046) (.705) (490) (003)

25-29 21.2 5.1 921 .000* 244 8.0 M08 000*
(.260) (.212) (.020) (.483) (.377) (.032)

30-34 20.8 5.0 29 .003 214 6.7 L3 002#*
(.235) (.201) (.012) (.248) (.218) (.012)

!

35-39 20.7 4.9 045 .000* 208 0.6 968 001~
(.209) (.170) (.010) (.22 (.193) (.007)

4044 20.2 4.4 063 059 20.0 5.9 959 .000*
(.188) (15D (.008) (.194) (.164) 1.007)

45-49 20.3 4.3 967 493 19.8 55 981 001*
(.199) (.162) (.008) 177 (.146) (.004)

20-29 21.3 5.2 918 000 252 8.7 .69 .000*
(.194) (.1506) (0.18) (.399) (.297) (.032)

30-39 20.7 4.9 937 .000* 212 6.7 955 .000*
(.161) (.131)  (.008) (.168) (.149) (.007)

49-49 20.2 44 965 217 199 5.7 970 .000*
(.144) (.113) (.006) (.130) (.109) (.004)

2 . . .
*X= test for homogeneity of cohorts reveals that the group is not homogeneous

Table 8 Estimates of the Mean and Standard Deviation of Age at Marriage Obtained W

22

Individual Data, Thailand and Sri Lanka

hen C is Fixed, Houschold and

Cohort " o Fixed C n 5 Fixed C
‘Thailand
15-19 223 5.4 93 24 5.4 95
(Unconstrained) (28.3) (5.0) (3.1)
20--24 21.6 53 93 21.8 54 95
Sri Lanka
20-24 25.0 8.0 90 25.5 8.3 95







Table 10

Estimated Mean and Standard Deviation of Age at First Birth, Individual Data, Thailand and Sri Lanka

Thailand

Sri Lanka

Cohort 0 i p-value i 5 p-value

20 24 RN AN 303 247 0.8 842
(.575) {.-400) (.874) (.582)

250w 228 5.2 000 253 8.1 ~H8
(.295) (.240) (513) 3o

30 34 2.2 4.8 008 22 0.4 O41*
(.225) (.193) (.248) (.213)

3539 27 4.9 007 220 0.7 045*
(.210) (.181) (.223) (.193)

40- 44 224 4.7 085 2o 5.9 001 *
(.203) (.176) (.200) (.107)

4549 224 dod 050 2o 57 .000*
(.210) (.170) (.18 (.150)

hl N . -
* X test for homogencity of cohorts reveals that 1o Lroup is not homogeneouns

These estimates imay be used to compute the average delay s
between first marriage and tirst birth which are shown in
Table V1o I both countries the intenval between Tt
marriage and first birth appears 1o have shiunk ove: tne,
This conclusion is supported by the results, also shown
i Tabie T when the avernee delay s caleulated directly
from infomuation on the date of marriasee and the date
ol fust birth, thongh the shortening ol the intenv al & not
as pronotnced in S Lanka (and would be panthy due 1o
the tuncation etfect cansed by the fact that a longer delay
is possible the older iothe womany, The lihely exphanation
for this contraction of the interval is a combination of
real factors, such as fessened adolescent subfecundity, and
and arhfact of the daa, that older women tend more 1o
omit reporting a first birth it it dicd.

I we wosimme that births are contined solely (o manried
women, then we can estimate the proportian over fusn
atinst bith at any aee s the prodiet of 1he propegiion
meanied and - the proportion among naaried women who

ve wven birth. Given this estimated proportion, we can
ther apportion vamen in the household strvey into those
estinated 1o be nulliparons and those estimated to have
siven buth o i feast one child, Woocan then combine
the honsehold and individual data o5 before (o produce
A theee paramcters, Results are shown

ealinite s o

Lable 12,

Fxcept for the cohore ased 200 20 00 St Lanka, the
estinnates of the mean wee al first Linth e nearly dentical
o those obtained surtier nsing oy the indis whual data,
This resnle i expected simee the proportion sullipamoes at
cach a5 ovear eabort contains littde information
about the pattern of the tinst bint schedule. The estimates
ol the proportion ever havine o child e pethaps slivhtly

ape

less erratic than the estinates of the proportion cver
married obtained carlier, bot they wre based on question-
able assumptions, and therefore we cannot place much
faith in their precision,

Table 11 Estimated Average Delay (in Years) Between Marriage and First Birth, Thailand and Sri Lanka

From Tables 5 and 10

Calculated Directly

Cohort Thailand S Lanka Thailand Sri Lanka
2002 15 13 IR 1.5
25 29 1.7 1.0 1.6 1.6
30 M 14 1.3 1.0 1.7
3539 2.0 1.8 2.0 1.9
40 44 2.2 1.6 2.3 1.9
45 49 24 1.8 2.2 IR
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Table 12 Estimated Mean and Standard Deviation of Age at First Birth and the Pyoportion Ever Bearing a Child,
Household and Individual Data, Thailand and Sri Lanka

Fhailand

Sri Lanka

Cohort fi B ¢ p-value a 3 ¢ pvalue

2024 227 5 K03 REN 250 7.3 S0 009
(.565) (7)) (070 (.871) [.350) {.090)

2520 229 5.3 17 009 25.4 8.2 NARS 38Y
£a0) (204 (013 (43N (.310)  (030)

30--34 222 4.8 13 KN RARS 0.3 894 019*
(.236) (.213) (.01h (.2583) (.219) (.O1-h

35--39 227 4.9 037 .00s 206 6.7 42 030*
(.201) 167y (011 (.220) (.193) (.009)

RIS 224 47 O 078 26 59 919 001*
(.200) 170y (0l (.197) 169y (.00Y)

4549 RARY 4 AN} 058 2o 5.7 OAY 000*
(.210) 1I7h cotn (.183) (150 (.007)

X7 test fon homogeneity of cohotts reveals that the aronp s not homogencous

Nevertheless, the oveall results aie e

fits are atleast as good ay thowe 1o tie mariage data,

chootragimg,

33 ASSESSMENT OF QUATTIY OF DATA

Fhe analysis so far has bean hased onthe implicit assump-
tion that the data e aceurate, o at feast that they are not
biased in o systematic wan . Fadicr discussion has pointed
out that the pattern of obwerved Hist aeoriage and (it
birth rites by age s often haehly eratic, and that there s
considerable evidence of age heapine. s possible 1o
extend the analysis of quality of data further by comparing
the proportions ever-marned (o1 ever having o fist bith)
rrported incensuses ar specttic dates mothe past o the
proportions whicleare inplhied by the WES data

The methadology mvolved mosach o caleulation s isht
forward 1o explain. Since the indn duat sunves s, which
contained @ question on the date of niage and i
birtl, were administered 1o only evermarried women m
Thaiband and Sri Laska ot s possible 1o calendate, for ans
date i the past, the proportion of women ever maied
at the time of the sevey who were marmied o5 had o Fist
birth before that date in the past. Women are srouped by
standard ape moups at the reterence date, To obtaimn (he
proportion of all women, in - standard age vroups, who
had ever muarried or had o binth by the reterence date.
the proportion conditional on beiny ever married st he
time of the WES sirves s muttiphied by the proportion
ot the standard age monp at the reference date who were
ever manrivd at the time o the WES suivey: this latter
proportion is ebtained Yiom the honsehald survey

Phese calealations are easily carried out in Thailand., Tor
the censuses used Tor comparison were held nearly exactly
Soamd 1S5 years before the WES survey, Henee to obtain,
forexample, the proportion married  of women  aged
e 170 fnplied by the WES data, one multiplies
the following two proportions

Chy The proportion of women aved 45 49 ever niarried
at the time of the WES sunvcs who married more
than S yews betore e date, obtained from the
mdividual smvey

(2 The proportion evermmred  amone wonen aged

A5 o the household sunvey

b Seid Fanka, the census dates were not spaced insuch g
conventent fashion, but the principle underlying the cal-
culation is the same *

Resalts for marriage in Sri Lanka e shown in Table 13
for the tour relevant census dates befoge the WIS NI
By dookme at the satio of the propottion ever naiticd
miothe WES sunves o that i the eensis, one can clearly
see that the WES toures are (with one exception) invariably
hishers Henge ot any point in the past, WES data imply
ficher pioporton ever married than is given by the census,

' In S Lanka the household  members Tfile used 10

deterunne the proportions muarricd in the Wihly nonsstandard age

W

stonips sequired. Women with jovalid codes for month of bingh
were eliminated



Table 13 Proportions Ever Married at Specific Dates in the Past, Sri Lanka.

1946.25 1953.25 1963.583 1971.583
1971 1971 1971
Age Group Census  WFS  Ratio Census  Ratio Census  WFS  Ratio Census  Ratio Census WFS  Ratio Census  Ratio Census WFS  Ratio
15-.9 246 377 1.53 .300 222 243 371 153 326 1.34 130 2460 1.64 82 .21 103 2171
20-24 575 711 1.05 718 1.06 587 631 107 024 1.06 466 H36 u4
25.-29 829 850 1.0 852 1.03 752 763 1.01
30-34 917 053 1.04 940 1.03 .890 917 1.03
35-39 94] LD 1.02
1014 952 Y60 1.01
Sources: Censuses: Demographic Yearpook 1955 Table 6.

Demographic Yearbook [6aN, Table 7.
Stariztical Abstract of the Democratic Socialist Republic of Sri Lanka 1977, Tahle 23,
Fousehold and Individual Tzata, $i7 Lunka World Fertility Survey.,

1971 Census reconstruction: Goldberg (torthcoming).






1519, and the census figure itself” seems questionable,
since there appears to be no reason why the proportion
ever married at that age should rise between the two
census dates from 138 1o .190. Because the WIS propor-
tions agree with the census figures in 1970 but are higher
in 1960, age at marriage must be understated, especially
at the youngest ages, in the WES if the census figures are

Table 14 Ratio of Proportion Ever Maried in the WIS to the P
Age of the Cohort at the Time of the WFS Survey

correct, Henee, the estimated mean age at marriage would
be biased downward, Whether or not the trend estimate
{of no trend) obtained earlier is incorrect cannot be
assessed, sinee the timing of the censuses does not pertuit
one to make comparisons for specific age groups as in
Table 14,

roportion Ever Married in the Census, by Approximate
and by Age at the Time of the Census Dates

Age at

Approximate Age at Tine of WIS Survey

Census 4549 40- 94 35-34 30--34 26- 29 20--24
RIVEERE' 1.01 (ORI
25029 1.03 101
20 21 1.05 1.07 04
15 19 153 104 111
Source Table 13
Table 1S Proportions Ever Married at Specific Dates in the Past, Thailand
1960.33 1970.33

Age Group Census WIS Ratio Census WES Ratic
15 1v BRE AR 180 A0 207 1.09
20 24 ol 04 R] 62 631 102
250 NAY BON .00 N h 100
30 34 033 05 1.o2 Ala D23 1.00
RRERT AT 082 1.00
4044 Dol 96T .01
Sources: Thailand Popudation Census, 1900, Table 1.

Thailand Poprlation and Howe e Census, 1970, Tahle 5,

Household and Individual Data, Thailand Waonld Fertility Survey.
Table 16 Proportions having at Least One Child at Specific Dates in the Past, Thailand

i%60.33 1970.33
Age Group Census | Census 2 WES Census | Census 2 WIS
15 19 R0 50 120 A 099 10
20024 S0 AT SR S77 S04 S8
25 29 &2 ST hRE! N2 A7 800
30 34 907 N RAB 04 B0 K04
35 39 RAN 06 931
RIV R S 017 042
Note: Consus 1 Allwe,nen of party b nown are wssmned 1o lave had o bt
Census 20 Al women o parity unknown e asstmed 1o he il les,

Sourees. Thailand Population Census, Tuna, | ables ) and 14,

Fhailand Population and Hlosing Census, 19,70, Tables 5 amd 7.

Household and Tadividual Data, Phailand World Fertility Srver,
28



Finally, one can apply the same procedure to first births,
though the requisite census tabulations are available only
for Thailand. In order to do so we must again assume
that births are confined 1o marriage, since neither in the
census nor in the WES survey were fertility questions
asked to never-married woman, The results under such
an assumption are displayed in Table 16, There two census
ligures for cach date are shown, one based on the assump-
tion that women with parity not stated were chiidless
and the other based on the assumption that they had
borne at least vne child. In 1970, the WES proportions
ever having had a child fall between the two census
estimates, but closer tu the higher estimate calculated
under .he assumption that no women with unknown
parity were childless. In 1960 the WES proportions are
higher than even the highest census figure. Since all these
figures are derived from rather questionable assumptions,
one is hesitant to draw conclusions; nevertheless the results
are not inconsistent with an understatement ol age
first. birth which increases the further back in time it is

reported, Again, ctimate  of the mean for each cohort
are likely to be downward biased.

The magnitude of the bias involved is extremely difficult
to assess, but some triad caleulations can perhaps reveal
the order of magnitude. Suppose that the schednle of
proportions ever married (or cver having a birth) shown
in pancel A of Table 17 is typical. Then consider extreme
factors of overstatement of 1.60 for age 15 19 falling to
100 at ages 45 49, The estimated mean based on the
observed  proportions would be biased  downward by
L2 years. 1t might be thought that the extremely high
error factor for the age group 1519 accounts for most
of this bias; in fact, it does not, as a reduction to a factor
of 1.2 in this age group causes the estimated mean to
rise by only .3 a vear.

The caleulation of the SMAM s altected  more by
di"erencey i the proportion ever married than by ratios.
Hence, an overstatement of the proportion ever married

Table 17 Mlustrative Caleulation of the Magnitude of Bias in the Estimate of the Mean Age at Marriage or First Birth

A, Typical Population

Age Typical Proportion Ever-Married Extreme Factor of Observed

or Ever Having a Birth Overstatement Proportion
(1) (2) 3) ) x Q)
15 19 162 1.60 (1.20) 259 (.194)
20 24 Slo 1.10 568
25--29 823 1.05 8064
30 34 O 1.03 O
35 PRI 101 053
40 44 054 1.00 954
45 49 A58 1.00 5K
50054 R 1.00 958
SMAM 228 213 (216)

B. Sri Lanka, 1946*
Prope. tion Over-
Ever Statement Observed

Age Married Factor Proportion
1014 0000 0500
15 19 2464 1.53 3770
2004 004 1.05 417
REEAY Rt R 102 089
RIVRE! 0343 1.00 9530
3539 9569 1.00 D569
4044 0595 1.00 UADAS
45 49 9661 1.00 D661
50 54 L0039 1.00 9639
SMAM 20.7 19.4
Source:  Demographic Yearbook 1955, Tahle 12,



by a factor of 1.6 would affect the estimated SMAM
more the higher is that proportion. Since the proportion
ever married at the youngest age group in Sti Lanka is
higher than that in the illustrative example in panel A,
it is instructive to examine what should happen to the
estimated SMAM if the 1946 census figures were distorted
in a manner suggested by Table 13, Results are shown in
panel B of Table 17. There another distortion is imposed;
virtnally no women aged 1014 were reportea 1s »wurried
in the census, whereas the WIS data mmply chat rerhaps
10 percent are married by age 15. Hence. the praportion
ever married in the age group 10--14 has been distorted
upward as well. The results are similar o those in panel A.
The MAM s biased downward by 1.3 years: approxi-
mately 27 year is accounted for by the differences in
proportion eve, married at 10 14, The assumptions under-
lying the calculations in Table 17 ure probably a bit
extreme; nevertheles:, one might expect to find errors of
as large as a year in the estimated mean,
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Summary

An extensive analysis of data on nuptiality obtained from
WES surveys in Thailund and Sri Lanka has revealed that
they are of reasonable guality. Certainly there are irregu-
farities in the data, caused by sampling variability, ae
misstatement, or mis-statement of marital status, When
compared with census data, it would appear that age at
marriage is understated in these two WES surveys. However,
useful information about patterns, levels and trends can
probably be extracted. Nuptiality in Thailand appears 10
be rather static, with a mean age a1 marriage of roughly
21 and a proportion ever marrying of approximately 93,
There is some evidence of a slight upward tiend in both
the proportion never manrving and the mean age at first
marriage. In Sri- Lanka these trends are more pronounced.
It appears that the mean age at ma-riage will be about
2 years higher for the cohort aped 20-24 at the time
of the suvey than that aged 30 34, Trends in the
proportion  never  marrying  are estimated  with  less
confidence, but it would appear (hat female celibacy
is likely to increase. Similar conclosions about trends
in age at first bath and the propoition remaining
nulliparous follow from an analysis of first birth data,
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