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1. Introduction

The existing literature on fertility in Sri Lanka highlight the impli-
citly understood functional relationships between fertility and demographic,
socio-economic, cultural and environmental factors.! These studies also
provide a framework to understand determinants of differential fertility in
Sri Lanka. However, the specific mechanisms through which the socio-
economic, cultural and environmental factors operate through biological
and behavioural factors (the intermediate fertility variables) are yet to be
identified. Unlike a direct fertility determinant, an intermediate fertility
variable will always bear a direct influence on fertility. The following
cxample will clarify this contention. If a change occurs in the prevalence
of contraception (which is an intermediate variable) fertility will necessarily
change accordingly. A similar change is not necessarily the case for an
indirect determinant such as education. This highlights the necessity to
quantify the contributions of the principal explanatory factors, as a means of
discriminating among competing causal hypothesis. In this situation, the
choice of a suitable statistical technique becomes crucial. The importance
of selecting a satisfactory statistical method for usein fertility studies was
recently addressed by Schultz in the following manner.

............ the appropriate adaptation of a constrained
decision making model to the study of differential fertility is likely
to rely more heavily on accumulating empirical evidence and the
interdisciplinary exchange of ideas. But to have meaning, facts must
be collected and studied within a coherent and appropriately designed
framework. A satisfactory statistical methodology for studying
fertility determinants is, therefore, almost as important as the conc-—
ptual framework that emphasize the role of resource constrained

choice 2
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The technique of path analysis, which determines the specific contri-
bution of each vartairie by discriminating among ccmpeting causal variables,
is usad here te test and interpret notions previously postulated. It may be
appropriate to mention at the outset that path analvsis dces not lead to
the discovery of determinants or causes of fertility, but only verifics a
postulated causal model. > This technique, originally established by Sewail
Wright } fas found support awwﬁ & growing number of researchers with an
interest n fertility research.? Furthermore. as Land observed, path
analysis secems to offer a pronﬁismg strategy to increase the interaction
benvween theory and empirical rescarchh. s

Path analysis specifies the contribution of ecach variable and then
allows its users to ask more in-depth questions relating to fertility. For
mstance, do Low Country Sinhalese, Sri Lanka Tamils, Christians and urban
populaticns bear fewer children than Kandvan Sinhalese, Sri Lanka Moors,
Muslhims, Hindus and rural populations, because the former gr roup has a
nigher educational attainment? Or do Low Country Sinhalese, Sri Lanka
famils, Christians and urban populations really have an influence on feiti—
lity, independent of the influence of educational aitainment ? Similarly, we
can expiore whether educational attainment has any effect on martial stabi-
lity and childbearing apart from their influence on age at marriage. This
paper attempts to clarty such dubious questions.

The technique of path analysis is employed using the date of the 10
percent Fertility Sample Survey of 1971 to igentify and measure the factors
that affect fertility and, hence to discriniinate among competing causal
variables. Since all socio - economic variables have spatial dimensions, the
rescarcher then can identify the strength of their dimensions within a set of
areal units. Within this coniext, we can pegin to interpret variations in
reproductive behavior using the path analysis technique. The latter holds
promise for accounting not Lul} for factors affecting fertility, but also for
determining the relative coniribution of each factor in explaining fertility
levels. The attributes of painl analysis are important on an applied level
since knowing what factors have the greatest effect on fertility 1s important
in allocating scarce resources in the most efficient manner. For Sri Lanka
with her problems of high fertiflity, limited resources and acute foreign
exchange imbalances, the latter has special significance.

2. Sources of Data and Choice of Variables

Table 1 gives the average number of children per family of . the major
sthnic apd religious groups in Sri Lanka. ¢
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Table 1 - - _ '
The Average Number of Childien per Family
by Major Ethnic Group 1971
Etlnic Group Average Number of
Children per Family
Low Country Sinhalese ' 5.7
Kandyan Sinhalese ... 7.1
Sri Lanka Tamil . - 5.9
Indian Tamil | 5.3
Sri Lanka Moor .. e | £.8
Indian Moor ... B , 6.9
Maha._«, 6.6
Burghr*r/Euraszan & Othu‘s e 4.0

—— —_——rar = — —_—— - - — L T . e—— .
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Source: Compiled by author usmg an Analysw of Vﬂtrlance Prow AMC
- on 1971 Census data.

The average number of children per family in Table 1 for the major
ethnic ‘groups in Sri Lanka permiited us to combine some of the ethnic
eroups. For instance, Sri Lanka Tamils, with an average of 5.9 children
per familly and Indian Tamils with an average of 5.3 children per famsily,
were combined and entered into our mcdel as a single variable, identified
simply as Tamils. Similarly, Sri Lanka Moor, Indian Moor and Malay
with an average number of children per family af 6.8, 6.9 and 6.6, respecti-
vely, were combined to form the Moor/Malay varicble. Burgher/FEurasian/
Others, because of their small numbers, were considercd as one group. The
number of children per family 1a that group averaged four. However, the
children per family in the Low Country and Kandyan Sinhalese ethnic groups
were significantly different, bﬂng 5.7 and 7.1 respectively. It would be
unwacranted to combine these two groups into a single variable.

To fa.c:lhtd.m the task of choosing the appropriate variables for the
Paﬁh Models, a multiple regression analysis was done for the completed
and the current fertility models using a set of 15 independent variables. The
set explained 32 percent of the variance in completed fertiiity and 62 percent
of varinace in current. These statistics can be considered high, given the
constraints of variable input. None of the husband’s demographic or social
charactersiics nor the income of either husband or wife or ccntraceptive
prevelance entered our regression models.

Our multiple regression results revealed ithe impact of literacy and
education on fertility levels. Education was found to be more significant
than literacy in explaining the variance in fertility. Moreover, educaticn
signifies the actual educational attairment of the 11*d1w1duals, and was there
fore the more appropriate variable for this analysis.
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Finally, only selected ‘‘lifc cycle” variables, which were thought to
be related to fertility in a logical manner, entered into the path models. The
climination of the variables previously employed in our regression analysis
leaves us with the variables listed below.

Since the ethnic variable and the area of residence variable were
treated as two systems of ‘““dummys’ a variable from each of the two systems
had to be deleted from the path models. 7 Though entered in the regression
modcls, Burgher/Eurasian/ Others variable and the estate variable do not
have path values.

Each individual woman 1n the sample was assigned a score on every
variable. The scores were:

Ethnicity { X{, X,, X3 X, ) : Since no one belongs to more than
on¢ ethnic group, ethnicity can be treated as a point dichotomous variable.
Ethnic variables are therefore entered as ““‘dummy” variables in the path
model.

Place of Residence or Sector ( X5, X, ) : Urban, rural and estate
sectors cannot be treated on an interval scale, They, too, entered our model
as “‘dummys’.

Education ( X;) : Each woman received a score for this variable
equal to the number of years of schooling completed at the time of the census.
Scores ranged from ‘00" for no schooling to 39" for professional, technical
and other qualifications at the post-graduate level.

Activity ( X4 ) : This was treated, for our purposes, as a three-scale
variable. An unemployed woman scored ‘“1”’, a woman engaged in home
duties scored ‘27, and a woman employed outside the home scored “3.

Age at First Marriage ( Xg) : This variable indicates the woman’s
reported age at first marriage.

Migration ( X;45) : This is interpreted from the duration of stay in
the place where the respondent reported as living at the time of the census.
The longer an individual lives in the same place, the less migratory that

individual js and vice-versa. This is grouped and coded in the following
order:

Less than one year
1 to 4 years

J t0 9 years

10 years and over
Living since birth

T N % I O S
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Marital Status ( X,,) : This variable is coded as foilows:

Never married — oooviieiiinn 1
Marriage disrupted (widowed, separated, divorced) p)
Marriage Customary  ......cooeeeen, 3
Marriage Registered  ......ooiiiaen. 4

Duration of First Marriage ( X5 ) : This variable indicates the number
of years since the woman first married, as reported by her at the time of the
CENsus.

Mortality ( X;3) : This is equal to the difference between the number
of children born and the number of children living, again as reported by the
individual.

Fertility (X{4) : This variable equals the total number of children
bern alive as reported by the woman at the time of the census.

It was hypothesized earlier that the relative influence of these varisbles
on fertility levels differs according to the stage in the life cycle reached by
each woman. In order to treat both completed and current fertility, we
chose to examine the fertility characteristics of two age cohorts. We selec-
ted those women who were 45-49 and 25-29 in 1971 for the above purpose.
By scanning the data files of the two cohorts, we selected every fourth case
from the 45-49 age cohort and every fifth case from the 25-29 age cohort.
This was done to obtain approximately equal sample sizes. The resulting
samples were : 5235 for the former and 5008 for the latter.

The means and the standard deviations for each of the 16 variables
are presented for the two cohorts in Tables 2 and 3. As expect ed, educa—
tion level is higher for the younger cohort. Also the younger cohort
benefited more from improved health services than the older cohort. Mean
mortality of the younger cohort is .27 ; while that of the older cohort is .78.
As mean values for the migration variable indicate, the younger cohort
appears to be more migratory than her older counterpart. Given the number
of years exposed to reproduction, the older cohort has a completed family
size of 5.9 children with a standrad deviation of 3.0. The younger cohort
whose reproduction is only partially completed, records a mean family siz€
of 2.9 children and a standard deviation of 1.8, (See Tables 2 and 3) Since
the younger cohort practices contraception more effectively than the older
cohort, the average number of children they would have when they reach
45.49 is expected to be at a lower level than the 5.9 of the 45-49 cohort. ®

3. The Path Analysis Technique:

The technique of path analysis begins with a-priori postulated network
among the variables under consideration. Kenneth Land has shown three

primary sources of information from which to derive causal assumptions.
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The first of these is the time order of the variables, The second is the
literature on either experimental or case study results. The third js the
theorctical assumpiions of the area under investigation, 9

In general, dependent relations are assumed to be linear, additive
and causal. They are represented in a path analysis diagram by straight
single headed Arrows, extending from each determining variablc to each
variable dependent on it, Correlations which are assumed to exist between
“‘cxogenous” variables but for which no causal implications can be shown
are represented by two-headed curvilinear arrows. This distinguishes them
from causal.arrows. Residual variables arc represented by unidirectional
arrows leading from the residual variables to the dependent variables.
Since residual variables are not measured, it is conventional to attach
literal subscripts to such symbols. 10 Figure 1, which is the schematic
diagram for the ordering of the variables in the models explaining
demographic and socio-economic determinants of fertility in Sri Lanka.
displays the characteristics of a path model.

TABLE 2

ZERO ORDER CORRELATIONS, MEANS, STANDARD DEVIATIONS AND THE
NUMBER OF VALID CASES OF THE ANALYSIS VARIABLES USED IN THE PAT H
~ MODAL FOR DETERMINANTS OF COMPLETED FERTILITY

W b rem o e o m——— - - S - .. [ [ — - - e e m——, ——————— ——— . —— L R o

| S m;-zdard

’If}:frfab{ﬁ -- | Zem Order Number of
Number/Namne Corrclaiion = Mean Deviation  Valid Cases
Low Couniry Sinhglese (X3} ... = -.1519 535 493 3544
Kandyan Sinhajese (NX2) 1476 228 420 5345
“Tamil {X3) ) 0104 148 356 S545
“Moor/Malay (¥4) 0454 033 177 5546
‘Urban (Xs) -0443 254 441 3546
- Rural (Xg) . ... 0407 Ji4 432 - 35496
- Education (X7) ... - -.1794 6.370 6.314 5546
Activity (Xg) - 0218 2.163 453 | 5546
Age at First Marrige (Xo) ... 3895 21.237 4,623 5546
Migration (Xy9) ... 0320 4.330 922 S84
Marital- Status (X1} e 0539 3.700 663 5546 -
CIbuaration of ficst marriage (X12) 3402 23.896 6.420 - 5556
Mortality (Xi3) ... ST 4444 784 - 1.246 - 5299

Fertitity (X340 ... | 1@009 5.857 2986 . 5299

- . . — i rrm o L et =t s b P opm— tmm s e g e - .. e e e mm — = = s f mm i m ety et e = e e s = h m et = b = o e—— o, — . - - . PN e o - .. - P . . — - 1 o = ——————— m s = = — = . .. - - - P —rrm
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TABLE 3

ZERDO ORDER CORRELATIONS, MEANS, STANDARD DEVIATIONS AND THE
NUMBER OF VALID CASES OF THE ANAL YSIS VARTABLES USED IN THE PATH
MODEL FOR DETERMINANTS OF CURRENT FERTILITY

—_——— e——— o m ey = ———a———— — = -

Viriuble zero Qrder Standard Number of

Number/Name Correlotion RY [ Deviation Valid Cases
Low Country Sinhafese (Xg) ... - 1349 454 498 5618
Kandvan Sinhalese (X2 .. 0264 304 460 5618
Tamil (X3) 0475 A7 - .381 5618
Moor/Malay (X4) | 1454 060 238 . 3618
Jroan {(X5) 3140 226 415 5618
Rurgl (Xe) - QG38 TiE 453 5618
Education (X5) ... -.2631 7.632 ¢.456 3618
Acltiyity {Xg) 0294 2.113 423 5618
Age atl First Marriage (Xo) ... 5608 20.146 3.352 5017
Migration (%19) 1296 3.540 1.355 3618
Marital Status (X11) 0022 3.846 487 56i 8
Puration o. .irst Marrige (Xq172) 6057 0.43 3,486 5461
Mortality (X13) 5410 268 1.06] 5078
Fertility (X54) ' 1.0000 2.920 1.821 5078

T — 1 . T F wmE—t—  ——— = e m e s . —_—r = ——— - e AR —_ - e T L e == e —— . e AL s - EEe CEr T - . _— e

The 14 variables selected for this siudy are presented in Figure 1 in
what is believed to be a chronological or causal sequence. As depicted in
that diagram there are six *“exogenous’ or “independent’ variables X, — X,
They are not directly affected by any other variables included in the model.
These “excgenous” variables are: Low Country Sinhalese, Kandyan Sinha--
lese, Tamils, Moor / Malay, Urban and Rural. Ethnicity, because of its
priority in time (being determined at birth) and its nstiutional significance,
was taken as an ‘‘exogenous” variable. This is postulated to have only a
symmetric non-causal relationship to the sector variables, which are also
described as ‘exogenous” variables. The model includes seven ¢“endoge-
nous’’ variables, X, - X3, namely: education, activity, age at first marriage
duration of stay or migration history, marital stability, mortality and dura
tion of first marriage. These variables are treated in terms of both cause
and effect. All possible relationships are shown in the schematic diagram
using conventional symbols and letters. (see Figure 1)

This study, which attempts to discern the causal relaitions among
socio-economic and demographic variables that determine fertility, does
not deal with women in broad age categories, such as 15-44 or 15-49.
Instead as described before two cohorts are chosen for the analysis the
cohort 45-49 representing completed fertility and the cohort 25-29
representing current fertility behaviour. Demographic and socio-economic

determinants of fertility, differ according to stages in the life cycle reached
by women in the two age cohorts. '
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Ordering of the variables chosen for the path models which is diagra-
matically presented in Figure 1, can be described as a <‘recursive set of
simultaneous equations, dealing sequentially with each of the variables in
the causal ordering and describing each in terms of the regression of its
causal antecedents upon it’. 1! In our path model involving 14 variables
X, - Xg are considered causally independent upon the rest, X, is causally
dependent upon the rest; X, - X;3 are causally intervening. Variables
X; - X5, the exogenous variables, arenot to be explained. They are
nconnecied by double headed arrows and labelled with correlation
coefficients, They do not require regression equations. This allows us to
write stuctural equations for the path models in the following way :

Ry = PR+ Py o+ PoaXsy o+ Pua¥y + PrsXs + PrgXo + P2,

Xg = Fg1™1 1 Fga¥a + Pga%s + FgeXq + PgsXs5 + PgeXg + Pgr%y + Pgo?y

Xg = PorXy + PgoXy -+ FgaX3 + PogXg + PosX + PoeXe - PorXy + PogXy
P2,

X10 = PiosXs + P1os%e -+ P107%7 + ProgXg + Y109%9 1 P10aZd

X11 = P115%5 + P116%6 + P117%7 + P11g%g + P1196%9 + P1110%10 + P11eZe

X2 = P1ag%g + Pr21Xy + Pro?y .

X13 = P135%s + P136¥e -+ P13;X; + Py3gXy 4 P32

X14 = PrarX1 + PraoXo + PrapX3 + PiagXq + PrysXs + PragXe + Pra7%y +
P1ag%s + P149%9 + P1410%10 + P1a11%11 + P1412%12 + Pra13%13 +
Pianén
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4. Path Models : Results

Examination of the path analysis statistics for the compieted fertility
model shows that of the 55 presumed paths, 32 were significant at the .05
level or better. (sec Tables 4 and S and Figures 2 and 3). Based on these
results, one could run a second path analysis using only the significan:
paths. 2 However, we must recognize the possibitities of committing either
a Type 1 ora Type 11 error, the former by rejecting the null hypothesis whe
it is true, and the latter, by accepting the null hypothiesis when it is faulse.
Furthermore, studies have shown thai ‘‘eliminating non-significant paths
had little effect on the magnitude of significant paths”.

Tables 4 and 5 present path analysis statistics for the two causal
models, completed and current fertility. This information may now be
used to make explicit how these variables affect fertility - both directly and
indirectly. Figure 2 is the path diagram of the direct path coefficients pre--
sented in Table 4. Similarly, Figure 3 indicates the direct path coefficients
of the current fertility model given in Table 3.
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- TABLE 4

101

PATH A’\IALYSIS STATISTICS FOR THE SYSTEM EQUATIONS SPECIFIED FOR
THE COMPLETED FE RTILIIY MODEL,

Mﬂdel

e A e g— . -

E;lucdtwn |
R2=3.03%

Aclivity
(O:cupation)

Q2 =1271%

Age at First
Marriage

r2 = 15.889%

Migration
(Duration
of Sl’ﬂy)

rR2=2.63%

Marital
Status

r2=2.79Y%

Dyuration of
[st Mariiage
RZ —40.3 */‘,’

Mortality

R?' — 372%,

Indepeﬂdﬂm Varf':::f?fe;s'—
LOW Country Sinshalese
Kandvan Sinh:ilese
Tamil

Moor/Malay-

Uraban

Rural

Low Couniry Sinhalese
Kandyan Sinhalese
Tamil

Moor/Malay

Urban

Rural

Education

Low Country Sinhalese
Kandvan Sinhalese
Tamil

P‘H’IOOT_/I‘J& lav

Urban

Rural

Education

ACtivity

Urban

Rural

Fducation

Activity
Age at First Marriage

Urban
Rural
FEducation

Activliy

Age at First M.,lrrlage
Migration

Marital Status
Age at First Marriage

Low Country Sinhalese
Kandyan Sinhglese
Tanuil

MooriMalay

Urban

Rural

Educat:ion
Acijvity

Path
Cozff.

--, 143
-.181
-.143
-.146
201
058

199
277

124

00

-.615
-, 508

283

10
-.035
-.056
-.0%4
-.027
-.033

317

~.016

118

215
-.086

028
~0Z8

236
255
080
~-.086
086
-.020

239
-.614

-.020

097
074
042
023
016

-.135

RIK2.

Srd,

Error

085

074
033

033.

AR

044
031

070
039
032
041
011
513

030
059
038
031
041
04
013
014

044
043
015
04
014

044
043
015
014
014
014

011
011

085
074
0s2
033
044
044
014
0135

—r——r— T — — ————— - —

o b -

T
Vialue

- 1,68
~ 2,46
- 2.28
- 4.40

4,65
1.57

2.45
3,96

2.08

1.59

~14.96
~12.30

21.57
1.76

- .80
- 97
- 1.43

65

- 1.29

23.57

- 1.21

2.71
4.10

- §5.64
- 2.38
. 1.96

5.43
5.90
3.95

- 3,94

5.97

- 1.48

22.29

-57.17

24
1,32
1.19
1.26

52

36

~ 9.40

2.58

\Y ign

Total

[evel Ind. fff
=189(} 229
0134 112
L0214 128
OO0 083
O30 —-.068
1115 -.186
0135 =250
D002 -.163
0350  -.143
J075 -.120
0000 487
0000 S84
0000 -.029
0742 100
5686 -.104
6654 -.033
1484  -.035§
5216 103
1923 ~013
0000 018
2239 070
0068 -.213
0060 - 102
0000 -028
B163 -.022
2476 =036
0000 214
0000 -.245
0003 Oit
0000 020
0000 018
1345 -.001
Q000 -.064
0000 025
L0833 121
1836 004
2316 -.015
2060 ~. 004
6081 ~.048
167 003
0000 001
0026 023
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TABLE 4 (Continued)

Path  Su. T  Sign Total

Model Independent Variables Coeff. Error Value  Lelev Ind Eff.
Fertility Low Country Sinhalese ~.15Y 072 -220 .0260 007
Kandyan Sinhalese ~-.074 062 - 1.19 2304 222

r2=131.65%,  Tamil ~-.133 053 -2.51 0117 143
Moor!Malay ~.045 028 -1.58 .109C 090

Urban -.029 037 - .79 .5632 -.015

Rural ~.028 037 - 76 .5474 -.069

Education -.029 013 -228 0213 -.150

Activity - 004 012 29 7661  -.025

Age at First Marriage ~.225 016 -14.45 0000 -.165

Migration 008 012 69 5050 025

Marital Status 078 012 6.33 .0000 -.024

Duration of First Marriage .373 012  31.57 .0000 072

Mortality 129 015 g§.67 .0000 212
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TABLE &

PATH ANALYSIS STATISTICS FOR THE SYSTEM pF EQUATIONS SPECIFIED
FOR THE CURRENT FERTILITY MODEL

- — - .- — ————

Path Std T

, Sign.  Total
Model Independent Variables Coeff. Error Value Levei Ind.Eff.
Fducation Low Country Sinhalese ~.188 098 - 1.92 0518 315

Kandyan Sinh:lesg ~.230 091 -2.53 .0111 197
R2=4.69% Tamil ~.229 076 - 3.03 .06029 147
Moor/Malay -219 D48 - 4.55 0000 .131
Urban 258 029 8.89 .00060 -.123
Rural 138 030 458 0000 -.203
Activity Low Couniry Sinhalese -.071 094 - 75 5420 -.0%6
(Occupation) Kadyan Sinhalese .. 063 088 b9 5034 -.024
Tamil ~021 072 -~ .28 .7726 158
r2=12.33%  Moor/Malay ~.038 046 - 82 .5804 -.016
Urban -.610 028 -21.76  .0000 479
Rural ~.5G8 029 -20.69 0000 533
Education ~.020 013 -~ 146 .1393 -.049
Age at First Low Country Sinhalese 1835 089 2.07 .0362 049
Marriage Kandyvan Sinhalese 040 083 49 6320 - 124
Tamil —-038 069 - .56 3850 -.08!
= 20.78%,  Moor/Malay 065 044 - 143 1326 -.075
Urban 105 028 - 382 .0003 183
Rural ~.149 029 - 521 000G 095
Education 376 013 2935  .0000 029
Aciivity -.033 D13 -248 0127 032
Migration Uraban 073 028 2.57  00%% - OR7
(Duration Rural 075 028 2.69 .007) -.047
of Stay) Edycation -.101 015 - 669 0000 -055
RZ=4.657, Activity . -.021 Ol -145 1392 004
Age at First Mdrrnge —. 153 0ls -10.16 0000 -.038
Marital Urban 171 029 596 .G000 -.118
Status Rural 158 028 5.5 .0000 -.155§
Edycation 051 013 3.34 0012 056
Activity -021 015 - 146  .1403 037
Age at First Mqrrlage 078 015 512  .0000 039
Migration -.066 014 - 466 .0000 -.020

Duration of
First Marr. Marital Status ‘ 053 008 6.84 0000 -.020
r2=70.73%  Age at First Marriage ~.844 008 -110.56 .0000 006
Mortality Low Country Sinhalcse — -.060 099 - 61 5517 -.0i1
Kandyan Sinhal¢se -026 092 - 28 .7746 020
r’=1.80% Tamil -.004 077 - 05 9572 042
| Moor/Malay 072 049 1.48 .1348 026
Urban 003 031 - 10 9174 027
Rural -033 032 - 103 3019 -.009
Education -.059 014 -« 4.17 0001 -.013
Activity 027 015 1.85 .0610 099
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TABLE § (Continued)

- r— - e —————— - — -
- e i —— -
- '

. . Path Std. T Sign. Total

Model Independent Variables Coffe. Error Value Level InkEff.
Fenulity - Low Couniry Sinhalesc -.123 0563 - 197 .044¢ 011
Kandyan Sinhalese .. . -122 058 - 2:16- 0339  .148
R2=261.13% Tamil ~.105 048 - 2.16 0285 152
Moor/Malay ... ~038 031 - 1.24 2128 - .188

Urban | 093 020 4.72 0000 - 079

Rural | 072 020 3.60 0006 -.078

Education -.037 010 - 380 0004 -.226

Activity 002 010 - 24 .8020  .032

Age at First:Marriage ~.160 017 -9.46. 0000 -.40%

Migration . .. 005  .009 .55 .5875  .125

Marital Stabjlity ... 646 009 507 0000 --.043

Duration of 1st Marriage 483 009 5446 .0000  .058
Mortality 016 2527 .0000 . .191

- e - e —— — o ——— e . - I . R —_— . i —n — = e Rl B M e T m— ———— - — - T T T —
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The observed correlation coefficients of each of the multiple regression
models specified in our path models are considered the effects of path
coefficients on the variables. Therefore, we use the observed correlations
to compute the values of path coefficients. 14 If X (fertility) is dependent

on Xy, X5.......... X; and, 1f this relationship is llnear, we may then write:
}{l == P;lkl : XZ 1 P 3‘(3 I eresenreraes PjiXi
when X, X, ... X, are expressed in standard scores, then P1 is the

Path Coefficient from variable ‘i’ to variable ¢j’. The conventlonal proce-—
dure in path analysis is to present the dependent variable with the first
subscript - ¢j’. Therefore, P.. is the proportion of the standard deviation
of the dependent variable for which the independent variable ‘i’ is directly
vesponsible. In other words, Pj; is the proportion of the standard devia-
tion of variable ¢j° which would be found if variable ‘i’ varies to the same
extent that it did in the original data while controlling for the effects of other
independent variables, 13

In path analysis, all variables are expressed in standard scores, a
logical extension of multiple regression analysis. However, in a path model,
the source of variation in the dependent variable can be broken down into:i)
the direct effects of the independent variables, measured by path coefficients,
ii) the indirect effects resulting from the intervening varables, measured by
compound path coefficients, and iii) unaccounted for variation caused by
extraneous variables, measured by the residual path cofficients. 16 1Tt is this
decomposition of the variation of the dependent variable into direct, indirect
and residual path coefficients that will help answer some of the questions
posed at the beginning of this paper.

The results of the path analysis Model 1, for completed fertility, which
1s summarized and presented in Table 6 and Figure 2, indicate that the major
determinant of the variation in fertility is mortality. with a path coefficient
of .37 significant at .00 level. Age at first marriage, duration of first marriage
and marital stability are the other variables significant at .00 level. Their
path coefficients are : .22, .13 and .08, respecitively. Low Country
Sinhalese (-.16), Tamil (-.13) and education (-.03) are the remaining variables
with coefficients significant at .05 level, other input variables do not contri-
bute much towards explaining variation in fertility. (See Table 6).

In the current fertility model, ten out of 13 variables were shown to
be significant at .05 level or better. (See Table 7 and Figure 3). In the
order of importance, they are: mortality (.48), duration of first marriage
(.41), age at first marriage (-.16), Low Country Sinhalese (-.12), Kandyan
Sinhalese (-.12) Tamil (-.11), Urban (.09). rural (.07), marital stability (.05)
and education (.04). Moor/Malay, activity, and migration were not signi-
ficant at |05 level.
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In both models, residual variables introduced to represent unacco--
unted for variance in fertility, as well as those of the endogenous independent
variables, have very large path coefficients. (See Tables 6 and 7) In the
current fertility model, variation explained by residuals amounted to 38.0
percent; whereas in the completed fertility model, this statistic was 68.4 per-
cent. Except for mortality, which had a residual path coefficient of .54 and
77 in the current and completed fertility models, respectively, all other in
ndependent variables have residual path coefficients of .9 or higher level.
(See Tables 6 and 7). These residual variables, which are assumed to be
uncorrelated, may be thought to depict errors of measurement of the input
variables and inadequacy of variables drawn into the model. Fertility,
itself, had residual paih coefficients of .82 and .62 for the completed and
current fertility models, respectively.

TABLE 6

PATH ANALYSIS STATISTICS FOR THE CAUSAL MOCDEL : DETERMINANTS
OF DIFFERENTIAL COMPLETED FERTILITY

—_ — [ — . - — e —aa . ———

Path  Stand. T Sing. TotalInd.  Residial
Coeff. Error Value  Level Effect Path Coeff.

—_—r—de——— . . > —— - —r - ——

Independent Variable

. - . ———— e—— _r —— —_————— —— e = T— o e

-.158 072 - 220 .02e0 007 —

Low Country Sinhajese
Kandyan Sinhalese ... ~-.074 052 - 1,19 2304 222 —-
- Tapnil -133 053 - 2.5] 0117 143 e
~ Moor/Malay -.043 028 -~ 1.58 .109 020 —
Urban ... -,029 037 - .79 5632 -.015 —
Rural -028 0 .037 - .76 5474 069 —
Edycation ... -,029 013 - 2.28 0213 - 150 985
Activity ... 003 012 29 7661 -.025 914
Age at Firsi Marriage 224 06  ~14.45  .0GO0O —.165 917
Migration ... 008 012 69 5050 025 587
Mariiul Status L0388 012 6.33  .0000 -.024 986
Mortality ... .. 373 012 3137 0030 072 773
Dy ration of 1st Marriage 129 015 - 8.67  .0000 213 981
variation EXplzined by Path Coelficient = 25.509
vVariatian Explained by Correlation = 5.149%
Variation Explained by Resicuals = 68.35%

Rasidual Path Coeificient for the
Dzpendent Variable - Fertility - .8268
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- TABLE 7

PATTH ANALYSIS STATISTICS FOR THE CAUSAL MCDEL : DETERMINANTS
OF DIFFERENMNTIAL CURRENT FERTILITY |

| et m—— e e s rmal— - - ——

Path Stand,

e o — AL, e ML —— =

—— e re—
| e - E— - == == kA Pt Boem o om et ek T AT

T S:ign, Total Ind.

-

Residual

Indpendent Variable Coeff. Error Value . Level Eyect  Path Coeff.
Low Country Sinhalesc -.123 063 - 197 0456 011 —
Kandvan Sinhalese ... -.122 058 -2.10 .0339 148 —
Tamil .. . =105 048 - 2.16 .0285 148 -
Moor/Malay -.03% 031 ~-124 2129 188 e
Urban .. 073 020 472 0030 079 —
Rural NN 073 020 . 3.60 0005 -.07% -
Education -037 010 - 3580  .0004 -.226 576
Activity ... -.002 002 - .24 8020 032 935
Age at First Marriage - 160 017 -946 0000  -.40] RGO
Migration » 005 009 55 5875 125 G785
Marital Status 046 009 507 0000 ~.043 984
Mortality ... 483 009 5446 0000 058 541
Duration of 1st Marriage 410 016 25.2% .0000 191 991
Variation -Exp.lained by Path Cocfilcients = 48.65%,
Variation Explained by Correlation = 12.48%
Variation Eﬂpl_ained by Resicuals = 38.87%
Res'dual Path Coeiiicient for the

Dependent Variable — Fertility | = 6235

Complete Determination of * Variation in a path model is the sum of
the direct effects, correlational effects and residual effects. In the completed
fertility model, total variation explained by path coefficients amounted to
26.50 percent. Correlation explained 5.14 percent and variation exrlained
by residuals amounted to 63.35 percent. Corresponding statistics for the
current fertility model are : 48.65, 12.48, and 38.87 percent, respectively,
Compared to the current fertility mode!, which had 48.65 percent variation
explained by the paths alone, the completed fertility model had only 26,50
percent of the variation exp]ained by the same paths, We may conclude
that the input set of demographic and socio-economic variables explained
more varat'on in current fectility than that of completed fertility. This
result is not unexpected. For the regression analysis of a previous study
revealed how the younger age cohort benefitted more by ongoing social and
economic changes in Sr1 Lanka. 17

Structural equations were presented for all intervening “‘endogencus”
variables in the two models. The path analysis outputs have direct effects,
correlational effects and residual effects. All three efiects are printed for
each of the postulated networks in the regression models prescribed.  Since
percent variation explained by residuals which is not accounted for in the
model, is so large, we shall not attempt to explain all compound paths.
(Table 8 and Figure 4 and 5). However, for illustrative purposes, we shal
explain age at first marriage Whose causal network is illustrated in Figure 6]
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Age at first marriage is an important life cycle variable determining.
differential fertility in Sri Lanka., This has a direct path coefficient of -.224
to fertility in our completed fertility model. Age at first marriage, deter-
mined by eight other variables as depicted in Figure 6, illustrates how educa--
tion with a positive path coefficient of .32 has become the most important
determinant to woman’s age at first marriage. An increase in the age at
marriage for women tends to shorten the fecund marital period. Such an
impact, especially in the early part of a woman’s reproductive life when
she is more fertile, is effective in lowering birth rate.

TABLE 8

COMPLETE DETERMINATION OF VARIATION FOR FACH PATH MODEL
POSTULATED FOR THE INTERVENING ENDOGENOUS VARIABLES

—_— e T ciE A . re—— — i —— ), —— L e WETL. bl sl e e g ——— L e T R e — FR— — T WA Ay e

- Completed Fertility Current Fertilitv
(Percent Variation Exp. by) (Percent Variation Exp. by)

—_ et — — A - = = amceE. - e s Wt P - —

Path Colre- Resid- Path Corre- Resid-
Model Coeff. lation uals Coeff. lation uals
Educaiion 14.02 -10.99 96.97 27.37 =-22.67  93.30
Activity (Occupation) 85.05 -72.29 87.24 7402 -61.69 87.67
Age at First Marriage 13.20 2.68 8412 21.74 - 97  79.23
Migration 695 -430 97.35 4.50 A5 95.33
Marital Stability 1395 -11.15 97.21 6.76 ~ 3.65 96.89
Duration of 1st Marriage 43.37 - 306 59.69 71.77 - 104  29.27

Mortality . 375 - .03  96.28

e e e e b

1.50 30 98.20
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Of the four ethnic groups, Low Country Sinhalese have a positive
path coefficient (.14) with age at first marrmage. This illustrates that being
Low Country Sinhalese had a direct relationship on fertility. This result
is expected since we are aware that Low Country Sinhalese tend to marry
later than members of other ethnic groups. Daia on mean age at marriage
indicate that Low Country females marry at the average age of 23.6 vears;
Kandyan femaies marry at the average age of 21,6 years; and Muslim females
marry at the average age of 18.7 years. '8  These differentials are explained
by the prevailing cultural norms of each ethnic group im Sr1 Lanka.

Rural / urban differential in determining age at first marriage, though
small, is nevertheless made clear by their path coeflicients of -.05 and .03,
respectively. |

Three compound paths are shown in Figure 6 tor age at first marriage
and fertility. They are:

(1) Age at Ist marriage - duration of stay - fertility
(ii) Age at lst marriage - marital status - fertility
(iii)) Age at 1st marriage - duration of ist marraige - fertility

Of these, the third path with a coefficient of -.61 on duration of first marriage
which, in turn, has a path coefficient of -i-.37 with fertility is the most signifi
cant compound path. This compound path, though self-explanatory,
reveals an interesting factor. That is, the longer women are exposed to the
risk of pregnancy, the more chiidren they bear. This suggests the need for
family limitations within marriage. | |

The results of the two paih models are acceptable. However, we
conclude that this analysis is more illustrative than conclusive. In order to
obtain more definitive results, we recommend the introduciion of a different
variable space predicated upon new casual ordering of the variables. We
find the model testing flow chari created by Edari to be of use in this situa-
tion. 1 The Edari chart is presenied:
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—-——>> Path Diagram

|
V

Path Model (Structural Equations)

|

V
Computatoin of Path Ceefficients and
Compound Path Coefficients

|

\/
Calculation of Rseidual Path Coefficients

|
v

Test of Significance for Path Coeflicients

|
V

- Further Probing Through Variable Decomposition and
Causal Reordering |
|
V
Final Model
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5, Summary and Conclusions

As a result of the previous analysis, we may now conclude that the
major determinants of differential completed and current fertility are : mor-
tality, age at first marriage and duration of first marriage. Education-
which has negative path coefficients with fertility in both models though
not unexpected is, nevertheless, an important variable. It is important to
note two intervening effects of education on the compound paths: the posi-
tive path from education to age at first marriage which is negatively linked
to fertility and the negative path from education and mortality is linked
negatively to fertility. Therefore, education which is directly related to two
important ferility determinants in Sri Lanka and which can be plausibly
linked to policy instruments must be given hjgher priority over other
socioeconomic variables in any attempt to place real limitations on existing
ferility levels of Sr1 Lanka women,

Our analysis, though not conclusive in terms of explaining all or most
of the variation in frertility levels of Sri Lanka women, demonstrates the
notential of path analysis in analysing differential fertility. It permits one
to incorporate a variety of variables and integrate them into a cohesive
system. In so doing, it permits one to collapse data analysis and theory
construction into one step. This is a technique which allows for explicit

expression of theory and its direct evaluation through statistical procedures.
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Path analysis can provide a meaningful statistical model to incorporate
traditional verbal theories and current empiricial research fincings on
differential fertility.

Although potential benefits of this technique are many, difficulties
could arise at the initial stage. The dependence on an a g priori causal
scheme, whose conifidence level cannot be measured, poses the greatest
impediment on the use of this technique. Retrospective understanding of
the time order of the variabies, existing literature on fertility and theoretical
assumptions of the area under consideration become imperative. Since
the path analysis technique helps evaluate statistically an ajready postulated
theory, the burden lies on the researcher’s ability to specify a parsimonious
but, nevertheless a relatively complete model.
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