
SOUTHEAST ASIA DEVELOPMENT ADVISORY GROUP 
OF THE ASIA SOCIETY 

A DEMOGRAPHIC ANALYSIS OF INTER-ETHNIC 

ASSIILATION A1\TD ITS IMPLICATION FOR 

POPULATION CHANGE IN SINGAPORE
 

Che-Fu Lee
 

A.I.D. 
fl@?orenoe Cente
 
Room 1656 NS
 

September 1973
 

This is the final report on a grant made by the Southeast 
Asia Development Advisory Group (SEADAG) of The Asia Society,
 
New York. Its views and conclusions are exclusively those
 
of the author.
 

505 Park Avenue / NewYork, N.Y.100221212-371.0880 /Cable: Seadagroup Newyork 



1 

Contents
 

Page No.
 
1. 	 Overview 


2. 	 Interethnic Marriage as an Index of Assimilation 4
 
2.1 	 Introduction 4
 
2.2 	 The Methodology 8
 
2.3 	 Analytical Results 14
 
2.4 	 Summary and Discussions 20
 

3. 	 Differential Process of Nuptiality and Fertility
 
Transition Among the Major Ethnic Groups 26
 
3.1 	 Introduction 26
 
3.2 	 The Data and Adjustment 33
 
3.3 	 The Analytical Methods 34
 
3.4 	 Malthusian and leo-Malthusian Transitions 38
 
3.5 	 Summary and Discussions 44
 

.4. 	Alternative Trends of Ethnic Convergence and,.
 
Implications for the Poptilation Growth 46
 
4.1 	 Assumptions on iuptiality and Fertility
 

Change 47
 
4.2 	 The Population Projections 49
 

5. 	 Summary and Conclusions 54
 

Tables
 

Appendix
 

Selected Bibliography
 

Demographic Analysis of Inter-Ethnic Assimilation and... 

sq 

301.32072 Southeast Asia Development Advisory Group
 
L477 (SEALAG).
 

Demographic Analysis of Inter-Ethnic Assi­
milation and Its implication for Population
 
Change in Singapore. Che-la Lee. Sep. 1973. 

1 V. 
Not to be quoted.
 

1. Community development - Singapore. 2. Poplation -
Research - S9. 3. Demography - S . gration- In­
ternal - M. I. inter-Ethnin Assimilation... ". Che-Fu 
Lee. III. Title. 



1. Overview
 

The objective of this study is to investigate changes
 

in the number and type of inter-ethnic marriages, patterns of
 

nuptiality and marital fertility in Singapore and to analyze
 

the impact of such changes on overall population trends.
 

Insight into the dynamics of these processes is especially
 

crucial to the understanding of modernization given the folloi­

ing paradox: a) from the limited perspective of political 

oohflict, in the early s'tades of modernization o-ne ".s .often 

led to observe intensified differentiation along ethnic lines 

as ethnicity becores a base for mobilization by political parties; 

b) on tr'e other hand, modernization implies a broadening of 

limited horizons and expanded participation on a national level 

with increasing education and urbanization. This study, by 

an investigation of ethnic patterns and trends of the selected
 

.demographic behaviors, may Shed some on
light the Yelative
 

importance of the two factors of the paradox.
 

Students of comparative ethnic relations terd to focus
 

on power conflict and socio-ethnic stratification. This type
 

of analysis leads one 
to observe intensified differentiation
 

along ethnic lines in the process of modernization (e.g. Scher­

inerhorn, 1970; Ilunter.,-, 1966). For a more complete picture of
 

the situation, the countervailing factor of ethnic assimilation
 
/


which is also occurring has to be considered. It is the working
 

assumption of this 
study that population change and socio-economic
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development are concomitant phenomena of a society undergoing
 
modernization. 
Population change, however, must be 
understood
 

by its demographic components. 
 Nuptiality and fertility were
 
selected for 
this study. Chanaes in 
each of these demographic
 

components vary 
from one ethno-cultural group to another. 
 A
 
trend toward similarity in these demographic behavior patterns
 
serves 
as an indicator as well 
as a consequence of modernization.
 

..
Another important demographic aspect of irterethnic
 
relatiohships 
is 
found in interethn'ic marriage. 
 In almost
 
every country in Southeast Asia stricter regulation of 
immi­
gration has been introduced since 
the establishment of 
an in
 
dependent sovereignty. 
 The consequence has been 
an increasing
 
sex balance within each ethnic group residing in 
a multi-ethnic
 
society favoring intra-group marriage. 
 On the other hand, one
 
may also. hypothes.ze that'-the. barii.er to interethnic marriage 
may be weakened whcn nationalization and modernization leads
 
to assimilation. 
 These considerations suggest the 
following
 
question: whether or not 
a trend toward an 
increased interethnic
 
marriage is discernible from marriage data for Singapore? 
 The
 
interethnic marriage analyzed in 
this study is meant to 
gauqe
 

the extent of direct intermingling between ethno-cultural
 

groups in Singapore.
 

Needless 
to 
say, studies of interethnic assimilation
 

and integration should cover broader grounds than'what'may be
 

http:barii.er
http:hypothes.ze
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revealed by the demographic data. Unfortunately, a review of
 

literature and a visit to Singapore during which a number of
 

the local researchers were consulted, convinced the present
 

investigator that a gap exists in the available information
 

for in-depth studies of ethnic relationships in Singapore.
 

There exists a lack of data on attitudes and orientations, on
 

social and cultural practices, and on whether there has been
 

some.behavioral convergence among the dif.ferent.'grps h*
tus
 

increasing acculturalization, assimilation, and integration.
 

Survey studies have just recently been employed in Singapore,
 

especially those in connection with fertility research (e.g.,
 

Chang, 1973; Chen, 1972). The government has been engaged
 

in some data collection by sample survey (e.g., 1966 Household
 

Sample Survey; and a number of housing surveys), .but publications
 

are'slow in'coming an1 aie rather jealously guarded against being
 

used by outsiders (for example, the 1970 census has not been
 

released except for an interim report on the population enumer­

ations). Although descriptive material about political conflict,
 

tension and unrest are abundant whenever ethnic problems are
 

at issue, these descriptions are generally not based upon
 

investigations of the general populace, but are usually a dis­

tillation of public statements and/or headline events.
 

Because of the need to establish a balance in studying 

interethnic relati'onships and the limitation in availability 
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of data, this study project has focused on a demographic an­

alysis. As marriage and childbearing are largely conditioned
 

by other 	socio-cultural and economic situations, interethnic
 

differentials in nuptiality and fertility have been discovered
 

to have 	implications for the broader social context. As a
 

consequence, some light may also be shed on related policy
 

implications.
 

The main 	thrust of this research report c.nsists of
 

two distinguislable sections: one is an analysis of inter­

ethnic marriage as observed in the 1960's; the other is an in­

vestigation of the differential processes of nuptiality and
 

fertility transition among the major ethnic groups, and an
 

analysis of the implications of differential programs of 

family planning for the three ethnic groups in Singapore. 

:rThen it -is- followed by a.section o'f.'alternatiive Population 

projections done separately for each of the three major ethnic
 

groups in Singapore, based on the observation of the differ­

ential processes of nuptiality and fertility transition. The
 

report concludes with a summary and some discussion of policy
 

implications for a balanced social development.
 

2. Interethnic Marriage As An Index of Assimilation
 

2.1 	 Introduction
 

Intermarri age. across lines of race, ethnidity or other
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con­socio-cultura.l groupings has been a topic attracting 


siderable attention in sociology .(see, for example, a variety
 

of articles in the special issue of the International Journal
 

of Sociology of the Family (1971) on "Intermarriage in a Com­

parative Perspective"). Since marriage and mate selection are
 

universally regulated by group norms and conventions, out­

marriage crossing group boundaries is frequently a function of
 

the socio-cultural distance between such groups... It h'as been
 

proposed that "the ultimate test of equality and assimilation
 

is to be found in the willingness of different races and groups
 

to intermarry with and accept one another as family kin" (Monahan,
 

1971: 95).
 

Following this perspective of intermarriage as an
 

index of assimilation or integration between racially or eth­

nically differen't groups, it is interesting to investigate
 

some time trends in a multi-ethnic society such as Singapore.
 

Among the two million or so Singapore population (according to
 

the 1970 census) 76 per cent are Chinese, 15 per cent Malays,
 

7 per cent Indians and Pakistanis and about 2 per cent "Others" 

which include Eurasians, Europeans, Arabs, Ceylonese, and other 

minor groups. 

The ethnic issues which arose during the decade of
/
 

the 1960's in Singapore accounted for a significant part of
 

the "adverse conception" or "ambiguity" in the politics of the
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Malaysian Federation in 1963, and they became explicit in the
 

confrontations between the rival parties which culminated in
 

the 1965 separation from the Federation (see also Milne, 1966;
 

Grossholtz, 1966; and Parmer, 1966). The Alliance Party of
 

the United Halays National Organization (UMINO), which dominates
 

the federal government of Malaysia had hoped to incorporate
 

Singapore as the "New York" of the "Malay Malaysia." However,
 

.the People's Action Party (PAP)..of the Singapp.re-government
 

proposed the concept of "Malaysian Malaysia" purporting to
 

create a new national identity open to the citizens of all
 

ethnic origins in the Federation.
 

Despite the fact that the Chinese overwhelmingly
 

dominate the population of Singapore, since its separation from 

Malaysia to become an independent state, the PAP government 

has been* a consis'tent proponent of a new na-tion'al identity 

regardless of ethnic origin. A policy priority has been set 

of "all-out growth"---intensive capital. investment for indus­

trialization and economic development (Chee, 1973: 158). This
 

policy has led to prosperity as indicated by an estimated per
 

annum growth rate of 14% in the GHP during 1972. The development
 

strategies served to induce multinational participation as well
 

as to intearate internally the pluralistic society. Domestically, 

the expanded job market in rapid industrialization drew 70,000 

Mlalaysiai worhers' into Singqapore in 1972 and an estimated 50,000 

http:Singapp.re
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(Chee,

workers will be needed annually in the coming 

decade 


imply for other domestic
1973: 158-159). What does this 


social
 
matters, given the government's heavy investment 

in 


of the government,
welfare programs? Two prominent concerns 


for example, center on public housing projects 
and family
 

The Housing and Development Board has set
 planning programs. 


a goal of some 222,000 public housing units 
by 1975, which
 

e o fhalf or-morpublic provision of homes forwould mean a 

Singapore's population (Yeh, 1971 and also Yeh and Lee, 1968).
 

At the end of the First Five-Year Plan (1966-71), the Singapore
 

Family Planning and Population Board successfully 
reached its
 

goal of involving 180,000 acceptors of family 
planning which
 

aged 15-44.
of the eligible married women
accounted for 60% 


a target of 80,000
The Second Five-Year Plan (1971-76) sets 

new acceptors yearly (Wani, 1973: 117). 

Given this evidence of an accelerating involvement 

by the Singapore government in modernination 
and development, 

in and/oras to the concomitant changes
the question arises 


consequences for inter-group relationships 
within the Singapore
 

/ In view of the multi-ethnic character of the 
popu­

population. 


the four official
 
lation, the government provides education 

in 


languages of Malay, Chinese, Tamil, and English (see Iean, 1969).
 

long history of selective immigration
a
I!owever, because of 


.and i.;lack of direct intermingling, occupational 
and other'
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socio-cultural differences between the 	ethnic groups remain
 

are still distinguish­in Singapore. The major ethnic groups 


able in terms of social class and are represented by different
 

interests (see Hassan, 1970; and Neville, 1969). The question
 

arises whether these differences between ethnic affiliations
 

are reduced or are intensified during the process of modern­

ization in Singapore? Furthermore, are the internal politics
 

of Singapore heading toward less intergroup conf-lic-t and sta­

bility or are they undermining the foundation of a pluralistic
 

society?
 

These are all important questions. Unfortunately,
 

the data needed to answer them are hard to get. Professor Yeh
 

in concluding his analysis of recent trends and issues in
 

Singapore's Social Development had to conclude by calling for
 

"a more comprehensive set of social-indicators to keep track 

of the non-economic aspects of the national development process." 

(Yeh, 1971: 292). It is in this spirit that we attempt to 

investigate trends in interethnic relations in Singapore by
 

using interethnic marriage as an index.
 

2.2 The Methodology 

The data used for this analysis of interethnic marriage
 

in Singapore were obtained from the yearly Registration of Births, 

Deaths, and Mlarriages (the Registrar General Reports 1962-1969). 
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This set of data, except for 1969, has also been'investigated
 

by Hassan (1971). His analysis of interethnic marriage, how­

ever, appears to be somewhat inadequate, especially in terms
 

of relating intermarriage to interethnic relationships in a 

broader concept. iassan (1971) analyzed the data from two
 

simple perspectives. One, he observed the trend of intermar­

riage by counting the per cent of intermarriage among all 

registered marriaaes for all ethnic groups combinefro".1962 

to 1968. Secondly, he pooled the 1962-68 intermarriages and
 

computed the percentage attributable to each type of inter­

ethnic marriage. In the first analysis, Hassan attempted to
 

measure the trend in the likelihood of intermarriage in Singapore
 

as an index of change in overall interethnic relationships.
 

However, there are problems in both of his intended inferences. 

"First of all, intermoirriages not only reflect the propensity 

of a given group to accept the alter-group for marriage partners,
 

but also reflect a given sex-and-age composition, or what
 

demographers term "marriage market." To indicate changing
 

relationships between groups, changes in the proportion of
 

intermarriage must control for the variation in the market 

situation, which, as Hiassan has also noted, is uneven among 

the ethnic groups and is subject to change from year-to-year. 

Secondly, a percent of intermarriaae without specification as
 

to who is marryinq whom tends todb:icure the complex: ethnic 
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composition of Singapore. For instance, Muslims among Malays
 

and Indian-Pakistanis may be overrepresented in the overall
 

are combined.
registered intermarriages when all ethnic groups 


Such a measure, by lumping together all types of intermarriage
 

as a percentage of total marriages, could well be affected by
 

the oscillation in the number of some particular pair of high
 

interethnic marriages. Thirdly, the size of the various groups
 

in Singapore differs greatly. It is a simple truism that,
 

given'the sartie likelihood. of"biit'marriage,, the"larer the popu­

lation the greater will be the number of intermarriages between
 

this population and other groups. Using the percent of all
 

intermarriage as an index for comparison over time will be
 

outmarriage pattern
weighted unduly to reflect changes in the 

by ethnic groups of a particularly large size, e.g. the Chinese. 

This problem of unequal population size-is also applicable to 

analysis of the percent of total intermarriages
11assan's second 


attributable to each set of intermarriages between pairs of
 

ethnic groups. If this percentage measure were meant to in­

then it
dicate the relative distance between pairs of groups, 


could be a spurious index since the larger-sized groups will
 

account for higher proportions of the total even if there is
 

no difference in their propensity of outmarriage. It is, thus,
 

little wonder that Hassan (1971: Table III) found that inter­

and the other ethnic groups is
marriage between the Chinese 
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rated high in his ordering of the tendency to intermarry (see
 

also the third column of Table 2.5). Finally, by pooling
 

together the data of 1962-68, Hassan failed to investigate
 

changes over time in the relative status of the specified inter­

ethnic relations.
 

The method of analysis explained below is intended
 

to remedy the shortcomings just described in using intermarriage
 

as an index of interethnic relationships. GeneralCly, in a
 
• . .. .. • . . . . . f °" . ­

comparison of two sets of multinomial distributions, one would
 

want to control for the different marginal distributions in
 

order to investigate changes in the conditional probability
 

inherent in the cells of a cross-classified table. Perhaps
 

this issue is best illustrated by sociologists' studies of 

social mobility (see, for example, Levine, 1967, and also 

cited by. INosteller, 1968-: 9) iCcomparative study" o inter­

generational mobility by occupational categories, for instance, 

must take into account the different occupational structures 

of different societies or of the same society at different 

points in time. This necessarily involves some adjustment 

for the marginal distributions of the overall occupational 

distributions in different populations in order to compare 

the fluidity of generational chanqes in occupational categories. 

The same consideration of changing contexts within
 

which matches of marriage. partners -by age or group affiliation. 
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ire an issue hjas also been utilized in some studies of marrlage
 

(see McFarlanid, 1971; and Romney, 1971). In essence, we may
 

" nfC'eive of ,I,observed number of marriages as a consequence
 

,f market avillability of unmarried men and women as well as
 

the desirabijity or preference for certain characteristics of
 

.liarriage parLiiars. To measure changes in the desirability or
 

1.isposition Lo, marry another with specific characteristics,
 

",ne must cont,'tl for the changeable market situa-tDn .espe.cially...
 

;ae "supply or desired mates. 

sinct the number of marriages in and out of ethnic 

.",undaries c*jiiiged substantially during the 1960's in Singapore, 

".ie comparabl1Lty of the marriage market situation for each of 

.-ie ethnic |rtuPS from year to year is in question. The sex 

lto and tno liroprtion in marriageable ages were uneven 

.'*;. groups. (Hassan, 1971: "30.9).. a-pre-.
ong the. etI,, Lc i-:Howeve-r, 


,'Ase measure Of the impact of imbalanced sex ratios and def­

initions of ti.Airiageable age ranges are not easily determinable. 

;:-'nce, to me;1,ure the relative change in intermarriage dis­

position anioii-. the ethnic groups, we assume de facto that the 

,°|served (r,,: ttered) numbers of brides and grooms in each 

',hinic group -om year to year reflect the changing market 

:.Ituation a!; : r as availability is concerned. 

To ,,,,tttrol for variations over a period of time in the 

*hllrilber of hII ,.k..s an, grooms affiliated with different ethnic 
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th technique
(1971),

employed, following 

Romney 

we
groups) 


"normalize"
technique to 

hreiterative multiplication." 

This 

of 


accomplished by successive 
multi­

a frequency distribution 
is 


a suitable factor at each
 
and columns by
rows
plications of 


the desired marginal 
dis­

step until the margins 
converge to 


thewe transform
in our application,Specificallytribution. 

1962,group observed
by sex and ethnic 

in 
marriagestable of 

to theto con.o5Tmb.ccame available,,
year su.ch. data

the initial 
(see Table
the later years 


marginal distributions 
of each of 


ofdistributionan expectedobtain
done to
2.1). This is 

the years after
for each of

ethnic groupsbetweenintermarriage 
theremainedof intermarriages

as if the propensities1962, 
market (number of 

even though the marriage
as in 1962same 

to the situationconform 
and grooms involved) changed to 

brides 
*o the.s . Dtailed compari..90'Deearthe foliowing"of eacih.of 

actually observed intermarriages 
and the rumbers expected
 

19G2 propensity of interethnic 
marriage
 

on the basis of the 


be made for each pairthenin Table 2.1) can 

(in parenthlesis 


ethnic groups.of 
nornal-


In another application 
of this technique of 


of intermarriagestablesthe observedtransformization, we 
ThisTable 2.3). 

so that all the marginals equal 100 (see 

which summarizesof statisticsa computationis to facilitate 

tLwo ethnc groups-betweenof- intermarriagethe likelihood 

http:eacih.of
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a statis­to in-group marriages. Computation of such
relative 


tic presupposes an equal availability of marrying males and
 

females for each of the ethnic groups under investigation.
 

chances of meeting are equalized for all ethnic 
cate-


Once the 


(in Table 2.4) is computed as the ratio
 
gories, the index 	"R" 


(the :,,verage of appropriate off-diagonal
of intermarriages 


the appropriate diagona
cells Z) to inmarriages (the average of 


the.:Ikblihood of
be interp~pete.d as
ceils" D). This index can 

intermarriage between ethnic groups given equality 
in the
 

(See Romney, 1971: 194 for a more detailed
chance of meeting. 


here for intermarriage is
 explanation. The index "R" we use 


the inverse of Romney's, where he was measuring in-group 
marriage).
 

2.3 	 Analytical Results
 

are comparisons o.f 
-. 
interethnic•
 

• • . . 
Presented ." . 

in Table" 2.1" 	 • . ' .' 
-, " .: , .. . .	 .. 

1963 through 1969 	with the inter­marriages for each year from 


the numbers

marriage distribution of 1962. In parenthesis are 


the intermarriage distribution
of marriages expected based on 


each type of interethnic marriage
of the initial year 	1962. Thus 


1963-69 can be compared against the 1962

observed yearly for 


corresponding
expectation which has been adjusted for the 


actual intermarriages
current "marriage market." For example, the 


were recorded as .14

between Chinese brides and Malay 	grooms 


92 in 78 in 1967; 38 in
 
in 1963; 74 in 1964; 96 in 1965; 1966; 


the 1962 distribution,
in 1969, While based 	onl968'; "nd 17 
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the corresponding expectations given the changing numbers
 

of brides and grooms- in the intermarriage markets of 1963-1969
 

were 61 in 1963; 69 in 1964; 77 in 1965; 85 in' 1966; 79 in 1967;
 

In other words, the intermarriages
43 in 1968; and 42 in 1969. 


between Chinese brides and Malay grooms were higher each year
 

1962 data,
during 1963-1966 than could be expected from the 


but not during 1967-1969.
 

•Table 2.3 shows. the. normalized distributi-ons of inter­

for 1962-65 and 1966-69, assumihg-that each
ethnic marriages 


of the ethnic groups has a balanced market i.e., an equal
 

number of males and females, and assuming that all ethnic groups
 

are of equal size. While the first analysis (Table 2.1) compared
 

the same types of interethnic marriage over time, however un­

even the supplies of.brides and grooms in each ethnic group,
 

(Table 2.3). compares, across different.
the.second analysis 


well as over time (1962-65
types of interethnic marriages as 


the relative likelihood of intermarriage among
vs. 1966-69), 


different pairs of interethnic marriages, assuming that the
 

uneven supplies of brides and grooms are equalized for all
 

ethnic groups.
 

To assist reading the results as presented in Table
 

2.1, we computed ill Table 2.2 the ratios of the observed to
 

the expected intermarriages/bet'een the major ethnic groups
 

in Singapore, i.e., Chinese, Malays, and Indian/Pakistanis
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from year-to-year

(they supplied substantially more brides 


Given that the number of inter­than other minority groups). 


fluctuates from year-to-year, Chinese 
brides were
 

marriages 


(including Pakistanis hereafter) and 
Eurasian
 

Indian 


grooms with a number consistently 
higher during each year than
 

(1962). Malay brides
 

married to 


initial year
could be expected from the 


and Indian brides married
 married Chinese and Indian grooms 


more than the 1962 expectation. Though .some types

.Malay grooms 


1962 were smal" in: ximber
om
as 


are rather sensitive
 

of intrmarriage expected "f 


and the computed ratios
(less than 10) 


a higher ratio of intermarriage
 to the numerical fluctuations, 


occur during

between the three major ethnic groups 

seemed to 


the years 1963-65 when compared to 
1962.
 

persistence
ask whether there is

It is important to 


ii such a trend.. Once interethni.c integration is stimulated,,
 

we were
 
reflected in intermarriage, will it continue? Thus 


as 


the likelihood of intermarriage
led to a more general analysis of 


Singapore. To avoid sta­
between different ethnic groups in 


data for 1962-65
 we pooled the marriage
tistical spuriousness, 


and 1966-69 for the
 
to represent the first half of the 1960's, 


latter half of the decade.
 

One advantage of normalizing the interethnic marriage
 

Table 2.3. By looking at the recorded
 
table becomes apparent in 


and in 1966-69, it appears

numbers of intermarriage in 1962-65, 
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a much greater number
 
that the larger-sized ethnic groups 

have 


of brides married out to the lesser-sized 
ethnic groups than
 

the first column with
 
the reverse. Comparing, for example, 


actual numbers of intermarriages
in the table on
the first row, 


Malay grooms,
300 Chinese brides married to 

1962-65, there were 


brides married to Chinese grooms; there were
 
but only 38 1.'alay 


and 59 Chinese brides respectively 
married to
 

94, 185, 134, 


"Other,"; (mainly
 
Indian/Pakistanis, Europeans, Eurasians 

and 


'Arab.and Ceylonese) grooms, but corresp'0ndingly 
on-ly 22, 21,
 

When the data are
 reverse ways.
56 and 21 married in the 


and grooms
 
normalized, by assuming equal marginals 

of brides 


(see first column and first row
 the contrast is much reduced 


Here
 
of the normalized table under 1962-65 

in Table 2.3). 


the percentage of Chinese brides who 
married Malay grooms is
 

d e " s .WhO.marrie ..Ci.nCse. 
:1.31 while the percentage of.Malay .bride 

grooms is 0.61. The percentage of Chinese brides who married
 

0.75, 1.33, 4.46,
"Others" is 

Indian, European, Eurasian and 


for the corresponding
the percentages
and 1.17 respectively; 


other
 
reverse marriages are 0.81, 1.26, 4.46, and 1.88. In 


con­supply of brides and grooms were 
uneven
words, when the 


ethnic groups, intermarriages appeared
trolled for each of the 


a given pair
two-sex exchanges between 
more symmetric in the 


in the actual numbers. Thus,

than were seen
of ethnicities, 


a greater proportion of brides
 the actual numbers showing 
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a larger-size
 
grooms for intermarriages of 
outmarrying than 


in­
group with a relatively smaller 

minority group, must be 


The sex composition of the 
marrying
 

terpreted with caution. 


be taken
 
differential group sizes must 

population and the 


about the propensityinferencein any.probabilityinto account 

ethnic groups.
of the larger sized 

to "export" brides 

of in-group marriage
the likeTihoodIn fact, comparing 

in th.e two norm'alized
(thc diagonals

aMong ail ethnic" groups 

the sizethe larger2.3), we found thatin Tabledistributions 
were to marry
likely its members 


of an ethnic group, the more 


in the diagonals follow 
group. The numbers

within their own 

Chinese, Malay, Indian/Pakistanis, 
Eurasian,
 

the rank order of 


Except fo.r Europeans, whose residence 
in
 

and "Others." 


not comparable to other groups, 
the ab6ve
 

Singapore perhaps is 


of the group size. This 
to coincide with that

brder seems 

on the general assumption recently pos­
to bearresult seems 

the greater

"the larger the in-group,


by Lazar (1971: 3),
tulated 

if the probability
of in-group marriage,"

the probability 
sex
 

account a control for any imbalanced 

measure takes into 


which affect entry into.
 
and any unequal group sizes

ratios 


the marriage market. 

information in Table
 further prbcessed the
Table 2.4 

vs. in-marriage
 
a comparison of intermarriage
2.3 to obtain 


all ethnic groups combined.. Overall, 
between pairs and for 
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by averaging both bride and groom outmarriages, which is justi­

fiable on the basis of the relatively symmetric exchange dis­

cussed above, the likelihood of out-marriage is about seven
 

out of a hundred given an equal distribution of brides and
 

grooms for all ethnic groups. There was a slight decrease in
 

this likelihood of intermarriage from 7.21% in the first half
 

of the 1960's to 7.13% in the later half. When pair relation­

ships are-coripared, the likelihood to intermarry- is.'very
 

uneven from one type of interethnic marriage to another, al­

though the order of magnitude remains fairly stable from 1962­

65 to 1966-69 (see Table 2.4).
 

If the likelihood to intermarry is used as an in­

dicator of interethnic distance, the social distance between
 

pairs of ethnic groups can be seen in Table 2.5. It is in­

teresting to compare this likelihood to intermarry between
 

pairs of ethnic groups with Hassan's (1971: 314) percent of
 

intermarriage attributed to each pair relationship. lie con­

cluded that .lalay-Indians were the pair most likely to inter­

marry, followed by Chinese-Malay, Chinese-European, Chinese-

Eurasian, Chinese-Indian, etc. (see the third column of Table 

5). The ordering of the likelihood to intermarry, as presently 

measured with differences in group size and sex composition 

controlled, appears quite different,. The lihelihood of inter­

marriage between Malay. and Indian; and Chinese-Eurasian remains 



20
 

high. The other high pairs are Eurasian-"Others," Malays­

"Others,"Indian-"Others," (those with R-5.0) and European-


Eurasian, etc. In other words, the relatively small sized
 

minority groups emerge as most likely to intermarry with the
 

majority groups, which would not have been detected without
 

a proper control for uneven demographic compositions and
 

numbers. Using the percent of total intermarriages creates
 

a bias tow.ard intermarriages between the larger .ized ethnic
 

groups. Any intended inference about inter-group distance
 

by using intermarriage as an index should be done with great
 

caution because of these confounding elements.
 

2.4 Summary and Discussion
 

The analysis above calls attention to some methodo­

logical problems involved in using intermarriage as an index
 

6f inte*rethnic ihtegratioh' and/or assimiilation.. Especially 

when changes over a period of time are at issue, the index of
 

interethnic marriage must be used carefully by controlling
 

for other demographic factors which affect the so-called "marriage
 

market."
 

To maintain comparability for an investigation of
 

trends over time, we first adjusted the 1962 distribution of
 

interethnic marriages to the yearly variations in the "marriage
 

market" of 1963 to 1969. Compared to the expected distributions 

based on the pattern of. intermarri-ages in 1962, t!he. number of 
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major ethnic groups i.e., Chinese,
intermarriages between the 


Malays, and Indian/Pakistanis in Singapore seemed to be larger
 

than the 1962 expectations, at least for the first half of
 

as
the 1960's. However, the choice of one single year, 1962, 


the base year for comparison was arbitrary and subject to
 

the sensitive oscillation of small numbers of intermarriages
 

in some cases. This suggested a second analysis as to whether
 

there wasa persistent trend toward more interethnit marriages
 

and whether the patterns of relative likelihood to intermarry
 

between the ethnic groups had been altered in the 1960's in
 

Singapore. To test these hypotheses we divided the decade
 

into two parts i.e., the years before 1965 and those after,
 

to avoid working on small numbers and being influenced by 

statistical spuriousness. Furthermore, we controlled for 

the unequal slzes and di'st'ributions of brides .ai:d- grooms among 

the ethnic groups, so that the relative likelihood of inter­

marriage between different types of ethnic matchings could
 

be compared on the basis of an equal market situation.
 

Although there was little change in the overall like­

lihood of interethnic marriage during the decacde of the 1960's, 

different pairs of ethnic groups varied greatly in their like­

lihood to intermarry. The relative likelihood of intermarriage 

for each of the ethnic pairs remained stable from 1962-65 to 

1966-69. Ilo particular trend of* change in interethnic :reationships 
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seemed to be sustained as observed in the interethnic marriages
 

during the 1960's in Singapore. The likelihood to intermarry,
 

considering the unequal chance of meeting one another, between
 

the three major ethnic groups in Singapore is substantial
 

only between Malays and Indian/Pakistanis. Moreover, as was
 

undetected by Hassan (1971), the likelihood of intermarriage
 

is generally high between the minority ethnic groups--European,
 

Eurasian," and "Others" (mainly. Arabs and Ceylonese)- each of 

which accounts for less than 1% of the Singapore population-­

and one of the majority ethnicities. The above analytical
 

results are not apparent without resorting to a relatively
 

elaborate method such as the one we employed in this reanalysis,
 

since numbers of intermarriages in the cases involving a minority
 

group are necessarily small relative to total intermarriages.
 

The fact that a minority 'ethnic is miore disposed to 

out-marry soraeone from a major ethnic group, while outmarriages 

in major ethnic groups, though relatively few, are more likely 

to occur with a minority ethnic group, sets the stage for some 

sociological speculations. Minority groups may represent 

newer immigrants who are situated in a market where an imbalanced 

sex ratio exists. However, this factor had been controlled 

statistically in our computation of the index of likelihood 

to intermarry. Other social factors such as religion, socio­

economic class (Eassan, 1971 did investigate these two aspects 
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to some extent) etc., may also be an important basis for the 

choice of desirable mates. Thus, a more reasonable interpre­

tation, may be that ethnic affiliation is but one among many 

other criteria for choosing a marriage partner. For a small 

sized minority group in a society, assuming that its members 

are subject to other social differentations among themselves,
 

the chances are less feavorable in finding desirable mates
 

who match these bo~ter criteria within the ethnic- bofundaries. 

Merton distinguishes between "agathogamy" (marriage according
 

to group norms) and "cacogamy" (marriage not according to 

group norms) (cited by Lazar, 1971). Within a small minority 

ethnic group that is highly differentiated on other counts,
 

ethnic identity may not be as institutionalized as a prime
 

norm for marriages. Outmarriage crossing the ethnic boundary
 

may not necessarily be "cacotic."
 

On the other hand, for a large ethnic group, inter­

marriage with partners affiliated with a small minority group
 

may not constitute a normative offense. The reasons for this
 

are twofold. First, only an insignificant proportion of the
 

total marriages accounts for outmarriage. Explicit norms or
 

sanctions as generally understood are rarely institutionalized 

or invoked for non-prevalent or non-threatening behavior.
/ 

Secondly, fot a major group, a small ethnic group may not be
 

defined as an'out-group as clearly as. are other groups whos'e 
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size rivals that of a given majority. To be considered as
 

"cacogamous" then, interethnic marriages must be between two
 

groups of fairly large sizes. In this light, intermarriage
 

between the major ethnic groups, Chinese, Malay, and Indian,
 

in Singapore would be "cacotic." A possible exception may
 

be intermarriages between Indians and Malays, where a common
 

religion (iMuslim among the Indian/Pakistanis) is the primary
 

norm for Iyartner s.election in marriage. resides-, the Indians
 

are the smallest of the large ethnic groups and show a con­

siderably greater inclination for interethnic marriage than
 

the Chinese and the Malay (Khatena, 1970: 462). 

Until better measures and data become available
 

for studying interethnic relationships, it is tempting to 

extrapolate from interethnic marriages to other social inter­
*~** . . * * * 

.actions. between ethnic groups in Singapore. Cektainly, a 

rapid change in direct social mingling cannot be expected, 

especially to the extent of accepting others of different 

ethnic affiliations for marriage partners. Singapore has 

had a relatively short history of its own national identity,
 

and only recently has been confronted with the problem of 

integrating its citizens of multiple ethnic origins. Earlier,
 

in the British colonial era, the policy was simply to accomo­

date people of diEferent origins in their due positions within 

.the colonial cconomy. -The dompartnientalization of S*ocio-economic 
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sectors became represented by respective ethno-cultural groups.
 

Singapore, as an independent state, inherited willingly or
 

unwillingly this consequence of colonial administration. How
 

and when the historical problem of socio-economic and political
 

differences among the multi-ethnic citizens will be resolved
 

is a difficult question to answer readily. It is imperative,
 

however, that changes in the inter-group relationship be as­

sessed from time to time if policy is to be real-istic.
 

The decade of the 1960's marked a milestone in Singapore 's
 

economic development, and in some respects also, social im­

provement. Inter-group relationships which are crucial for
 

political stability and for smooth social development, have
 

not received sufficient attention. If the index of interethnic
 

marriage is a reliable test of inter-group social distance,
 

.the.1960's d.id not eviden.ce',ny significant changing ftrend.
 

Furthermore, as implied in the preceding analysis of inter­

marriage, difficulties may be greater in resolving differences
 

between major ethnic groups. Direct social interactions may
 

be enhanced between the Chinese and Malays, in particular,
 

by government policies (e.g., subsidized education which has
 

been undertaken), designed to bring social equality among groups.
 

Interethnic marriage is but one way of looking at
 

interethnic assimilation. Assimilation may also be observed
 

from denominators which are less direct. The following section 
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deals with some demographic aspects of interethnic assimilat­

ion as may be observed in the age-patterns of marriage ano
 

childbearing among the ethnic groups in Singapore. The major 

question is whether or not amid the development process there 

is a trend toward a behavioral convergence among ethno-cultural 

groups. These differential patterns of demographic behavior 

among the socio-cultural groups are i'mportant, not only for 

-a (.tterunderstanding ofVdifferent ethnic heritages', but also 

for its implications for future population size and structure 

in Singapore. 

3. 	 Differential Process of Nuptiality and Fertility
 
Transition Among the Major Ethnic Groups
 

3.1 Introduction
 

In a .short span of one and a half decades,. Singapore" • 

has reduced by almost 50% its crude birth rate frbm the pre­

transition level of 42.7 births per thousand population in 

1957 to an estimated 22.6 in 1972 (Ilan and Lee, 1973: 117). 

This rapid and continuous decline of fertility in Singapore 

has been noted by a number of writers (see for example, You, 

1963; Yeh, 1967 and 1971; and Chang, 1970). Detailed'demo­

graphic analyses of the transition process, however, are yet 

to be produced. Among the fo demographers who attempted 

an explanation of the Sinqapore fertility transition, Chang 

(1970) and Saw (1970) have come the closest to an analysis 
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of differential.processes of fertility transitionamong the
 

major ethno-cultural groups.
 

Employing the data available for 1957 (Census) and.
 

1966 (Household Survey), Chang (1970) made a comparative an­

alysi's of the changes in crude birth rates of the three ethni
 

groups--Chinese, Malays, and Indian/Pakistanis--in terms of
 

changes in the three components of fe'rtility, i.e., the pro­

portioin of women in childbearing years of aq.e, the proportion 

of married women, and the fertility of married women. Chang 

(1970: 97) observed that the decrease in the Chinese birth
 

rate between 1957 and 1966 was due exclusively to chanc!es in
 

the proportion of married women of childbearing years of age 

and the fertility of the. married women. For Malays, though 

there was some decline in the overall birth rate between 1957
 
.. . . .° 

"and 1966, the fertility of the married women in fact increased. 

This was counterbalanced by a reduction in the proportion of 

women married and a smaller proportion of women in the repro­

ductive age range in 1966. In the case of Indian/Palistanis,
 

marital fertility was found to have changed little, but the
 

proportion of married women was lower in 1966. This quanti­

tative analysis of Chang's did shed some light on the different
 

configurations of the three / demographic components affecting 

the changing fertilities of these three ethnic groups. Yet, 

the components are only indirect measures of actujil changes 
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Until the proportions
in fertility and nuptiality behaviors. 


are further analyzed
childbearing ages
of married women in the 


in terms of age patterns at first marriage and of first birth,
 

and until the birth rates of married women 
are expressed by
 

duration of marriage, it is difficult to ascertain how changes
 

tempo of marriage and childbearing behaviors 
interact
 

in the 


to change women's age patterns of childbirth. It is, moreover,
 

are cross-setti 6 n ally
hard to judge, especially when data 

at best reflect a "synthesized cohort" pattern,
observed and 


in a given

whether a measured proportionality of married women 


age category and thus the adjusLed birth rate of the married
 

women at that age are plausible. The plausibility should be
 

at which
a reasonable age
a realistic consideration of
based on 


ever married
 
marriage begins, the ultimate proportion of women 


and the age distributionthroughout the chiidbearihg ages, 


This will be discussed later in
 of marriage frequency, etc. 


a special methodology section.
 

referencesQuantitative analysis without behavioral 

This may be illustratedvery far.
generally will not carry one 


by a series of population projections which Saw 
(1970, Chapter
 

11 and Appendix 3) made respectively for the 	three ethnic groups
 

age-specific fer­in Singapore. Based on his estimate of 1962 


the
Saw projected the differential growths of

tility rates, 


ethnic groups by siniply assuming three alternative series of 
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quantitative reductions in the birth rates by 5-year intervals
 

b'eginning from 1962. Already Saw's prospects of the fertility
 

changes have been negated by an estimate of 1971 fertility
 

rates for the three ethnic groups, based on registered births
 

(see Table 3.1). The 1971 age-specific fertility rates indicate
 

a level that is lower than even the lowest prospects (or, the
 

most rapid fertility decline) of Saw's projections. This is
 

true -for cl three. ethnic groups as measured by -the.-sunmary
 

index of the fertility schedules--Gross Reproduction Rate
 

(GRR)--which reflects the average number of female births
 

given by a woman if she lives out the whole reproductive
 

span of years. In the case of the Chinese, the fertility
 

rates for ages over 30 are all lower in 1971 than what Saw
 

projected for 1972." For Malays and Indian/Pakistanis, also
 

the 15971 fertility schecuii'es are all sionif-icantly lower thah
 

the 1972 projections; and interestingly, even lower than those
 

projected for 1987 in the case of malays.
 

This comparison is not meant to be a criticism of Saw's
 

projections. As is well understood among the practicing demo­

graphers, population projections are used to extract the im­

plications of a given situation observed at a point in time,
 

and not necessarily to predict the future. It is, however,
 

important to point out that in carrying out such projections,
 

care must 'be taken to weigh- the' different aspects of behavioral 
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age schedule of fertility rates. In
 
change that lead to an 


particular, changes in the tempo of marriage and childbearing
 

should be taken into account in addition to possible quantity
 

changes in births as expressed by the GRR.
 

A change in the age pattern of marriage, especially
 

when it marks a delay in the starting point of reproduction,
 

has now been commonly characterized as "Malthusian transition.".
 

"Conscious limitation of fertility within marriaqe,".ofl the.
 

Both 14a1­
other hand, is called "Neo-I.althusian" transition. 


thusian an-d I-Heo-Ilalthusian 
transitions can be expected to
 

have occurred within the Singapore population during the 
im­

pressive decline of its fertility in the recent decades.
 

It is of special importance to delve into changes in nuptial
 

and in tempo and quantity of fertility within marriage
patterns 


bewhen differential processes o fertility transition are to 

investigated for different ethno-cultural groups. 

the preceding section the interethnic relationship!In 

light of interethnic marriage
in Singapore have been analyzed in 


in the 1960's. Little evidence was found of a trend toward
 

increased direct intermingling between the major ethnic groups
 

the process of
in Singapore. The question remains whether in 


toward behavioral convergence
modernization there is a trend
/ 

among the different ethnocultural groups. Lacking direct survey 

data to a scope of social behaviors, demographicmeasure broad 



31
 

behaviors such as marriage and childbearing may be used to
 

reflect the extent of change currently going on among the
 

different groups. Age at marriage may be affected by laws
 

on the minimum eligible age (e.g. the Women's Charter 
 of 1961); 

by changes in the status of women; by education; and by labor 

force participation, etc. 
 The tempo and quantity pattern of
 

childbearing, similarly, will be modified by changes 
involved 

in the process of modernization and urbahizationr..-ire in-" 

portantly, the large scale organized effort of family planning 

engaged in by the Singapore government since 1966 calls for
 

some assessment as to 
the varying impact on segments of the
 

Singapore population. Have public policies been accepted
 

and social programs been distributed differentially among 

the major ethnic groups? 

The. First Five *Year"Plan (1-966-71) -has recently 'been 

analyzed by Chang and Yeh (1972) who looked into the profiles 

of the family-planning acceptors. Although ethnic differentials 

in fertility behavior and attitudes were not found to be partic­

ularly striking among the acceptors' sample, Chinese women 

clearly showed an inclination to start their family planning 

earlier in the stages of family building and to space as well 

as limit their childbearing. What will be the consequences 

of these behavioral changes on the differential fertility rates? 

Hlow does one connect such o)servations of behavioral change 

with. demographic targets set by the planning programs? And 
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conversely, how is family planning which directly affects
 

household behavior regarding the number of and spacing of
 

children modified if demographic targets are set to reach
 

certain levels of fertility rates?
 

No perfectly established methodology is as yet known
 

ansers to the question
to this writer that would provide precise 


of linking behavioral changes and demographic rates. The
 

the present an~lysi-s have
demographic methods developed for 

been accumulated in the past year and are still in the process 

of development (see Lee and Lin, 1973; Lee and Chao, 1973a 

and 1973b). It is possible, however, with the present version 

of our demographic method to see in a new light the relative 

differences in the fertility transitions of the ethnic groups 

in Singapore. The methodology, moreover, may be useful for 

'Otheirde ,'6gr.ap]hers who have access to local clinical data 

(e.g. Chang and Yeh, 1972) in extending their analysis from
 

observations of behavioral change to demographic prospects
 

as well. The present study is limited by the scope of avail­

able data for Singapore. Because of this limitation, however,
 

a major strength of the developed method in utilizing less
 

than direct information is demonstrated. Following some brief
 

discussions on the data employed in this analysis, and a section 

on methodology, ethnic differentials in fertility will be 

analyzed in terits *of 1althusian andI Lieo-Malthusian 'transitions. 
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Based on those observed transitions, differential prospects
 

of future population growth among the major ethnic groups in
 

Singapore will then be analyzed.
 

3.2 Th. Data and Adjustment 

There are two basic reference points for nuptiality 

and fertility data in Singapore, namely the 1957 Census and 

the 1966 Singapore Household Sample Survey (see Chang, 1970). 

At the time of this writing, the Census of 1970 has--not been 

released except an interim report on population enumerations 

(Singapore Government Printing Office, 1971). Vital registra­

tions and marriages have been published yearly, but the com­

pleteness of these data are problematic except for those of 

very recent years (Saw, 1970: Chapter 2). Thus, population 

numbers for the denominator of vital and nuptial rates have 

to be estimated, and the* numerator counts of births and 

marriages must be adjusted. 

For the present analysis, demographic rates are ob­

served in 5-year age categories. lie have selected the fer­

tility estimates of Saw (1970: 93) for the year 1962 in order 

to fill in the midpoint between 1957 and 1966, and have esti­

mated the 1971 rates by using the registration and population 

data as reported in the 1970 Census Interim Report. The age 

schedules of fertility rates are presented in Table 3.2 for 

the years 1957-71. From these period fertility rates, two 
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15-19 years of
 for the birth cohorts who were 
cohort rates 


to age
be constructed, at'least up 
age in 1957 and 1962 can 


30 is usually
 
19. 	 Since the fertility pattern under 

age 


(ending
reproduction schedule 

:rucial in determining the whole 


for those aged
 
Lt age 49), the two.constructed cohort rates 


actual

5 7 6 2 are useful in reflecting the 
and c.19
L5-19, c.19
 

through the significant transition
have 'goneirth cohorts who 

rates-
Later on., these tw.o chortf1rt9lity-e.rio 

of
 
aill be analyzed separately from the cross-sectional rates 


1957-71.
 

mainly the measure of pro­are
The nuptiality data 


portions of married women in the years of childbearing age.
 

and 1966. provide this type of 
information,
 

Since only 1957 


For 1962 it was 
esti­
and 1971 are estimates.
the years 1962 


for 1971,
and 1966; and 

mated by an interpolation of 1957 


to compute
 
the registered marriages in that year were used 


marriage frequencies. Unfortunately, except for the Chinese,
 the 


so that the pro­
the computed frequencies are ostensibly low, 


women in the reproductive years 
of age
 

portion of married 


implausible.

estimated from these frequencies appear to be 


some age categories (25-29,

were adjusted for
Therefore, they 


and Malays
the 1966 pattern for Indians

30-34) to simulate 


(see Table 3.3).
 

3.3 The Analytical Methods 
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a new method for the concom-
Technical details of 


itant analysis of nuptiality and duration schedule of 
marital
 

fertility have been described in a separate paper (Lee and
 

Presented in the following is a conceptual summary
L:Ln, 1973). 


c.f 	the analytical procedures.
 

A Standard Duration Pattern of Marital Fertility:
3.3.1 


Duration schedules of marital fertility vary accord­

ing 	to two major .factors: (l.) tIhe "risk-of concep-tion" for.
 

the decline in the risk of
the first-parity child, and (2) 


conception for the later parities relative to that of the
 

first one. The process of decline in the conception risk as
 

to follow the "Gaussian
 a function of parity is considered 


a random process of dropping-out
function," which reflects 


fecund marriage group by permanent sterilization (as
of the 


as during the
distinguished from temporary sterility such 


period of pregnancy and the post-partum period).
 

con-
The temporal dimension of marital duration is 


ceived to be an alternating process of exposure to the con­

ception risk and temporary non-exposure to such risk when
 

one is pregnant and in the post-partum recovery period.
 

These arguments were formalized mathematically and 

an inventory of the "standard" marital-duration specific 

fertility rates were generated. An excerpt of the duration 

patterns of marital fertility within the most often ued range 
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listed in the Appendix
of variation in the parameters X and 0 is 


fertility is mea-

Table A.I. The duration pattern of marital 


sured by the average accumulated family size in the 5-year
 

interval of marriage duration for women who were married in
 

the same year. The probability of the first conception (X) 

average time rcqLiired for the first may be conceived as the 


the inverse (12-1/X) where
legitimate conception by taking 

the fa'ctor of 12 is to adjust the time unit.to Miont-lis"as seen 

For ease in understanding
in the third column of Table A.l. 

the other parameter 0, it may be interpreted that, on the 

average, the time required for conceiving the (U+1) parity 

than double that of the first parity. For ex­
becomes morc 


a marital fertility schedule characterized by X=1.2
ample, 

and 0 2 indicates that the average tie for the first parity 

10 months (ie., 12/X) and the average intervaiconception is 


for conceiving the third (G+1) parity child is more than 20
 

months after the second birth. 

These model duration schedules of marital fertility
 

rates have been tested against a wide variety of marital
 

some European countries (see Lee.
fertilities recorded for 


and Chao, 1973a) . Although good data on duration patterns
 

are not yet avail­of marital fertility for the' Asian countries 


able, a combined fitting of the nuptiality schedule and the
 

model marital fertility rates to the Asian age-specific
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fertility rates, unspecified for marital status, has been
 

fairly satisfactory (see Lee and Chao, 1973b)..
 

3.3.2 	 A Standard. Age Pattern of Marriage
 

rates

To combine marital-duration specific fer.tility 


with age patterns of nuptiality, it is esse'ntial that we have
 

latter. Unfortunately, nuptiality data
 reliable data for the 


form Of the proportion of married..
 are often reported in the 


th.e frequencies

women by age, which does not directly indicate 


female population,
of entering marriage at each age of the 


interval
are classified by a broad age
especially when data 


of 5 years or more.
 

have found parti-
To get around this difficulty, we 

"stahdard age schedules of marriage"cularly helpful the 


recently proposed by Coale (1970). He has demonstrated that
 

a wide variety of marriage data can be fitted by a double 

exponential function simply by adjusting three parameters: 

(1) the beginning age at which significant numbers of mar­

riages can be observed (ao) ; (2) the proportion of women 

(C); and (3) the concentration of mar­eventually married 


(k).
riage distributed along the age scaJ.e 

The data on The proportion of married women between 

the three pajor ethnic groups in Singaporeage 15 and 34 for 

above three parameters
fitted for the
in 1957 and 1966 were 
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the average marriage frequency (the
 
(see Table 3.3). Thus, 


.number of marriages occuring in an age interval per 1,000
 

from Coale's
the age intervals 

women was obtained for each 

of 


standard schedule.
 

Age Schedule of Fertility, Nuptiality 
and Marital
 

3.3.3 

Fertility
 

standard age sched.ule of marriage (g) and
 
Once the 


" 


sta-ndardy duration schedule 
of marital fertilit>Y- (mf)
 

the
..


cohort of women, the cohort 
age-specific


a
are ascertained for 


(f) can be expressed by the following 
algorithm:
 

fertility'rates 


f gmf
 

column matrix of age-specific 
fertility rates, g is
 

f is a 


a triangular
 
age-specific marriage frequencies, 

and mf is 

its 


age at marriage and duration
 
matrix of marital fertilities 

by 


a given observed fettility .rate
 In other words,*of inarriage.. 

decomposed into nuptiality and 
marital- fertility 	patterns
 

can be 


C, X, and G. 
terms of the parameters, a., k, 

and expressed in 


3.4 	 Malthusian and Neo-Malthusian 
Transitions
 

are almost
 
most of the Asian populations) 

women 

In 


The proportion
no exception.
Sinqapore is

universally married. 


(C in Table
 as high as 95-100% 

of women eventually married is 


the data on proportion of married 
women aged 15-34
 

3.3). If 


1971 (assuming that these represent
 
for .1957, 1962, 1966, and 

used to investiqate the chang­
of actual cohorts) arepatterns 

important factors changing

ing pattern of nuptiality, the more 
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) and the ais­
are the beginning age of marriage 

(ao
 
over time 


(It)• By
the .omen's age 

tribution of marriage according 

to 


Chinese age pattern of marriage was distinctly 
dif­

1957, the 


and the Indian-Pakistanis.
Halays
from those of the
ferent 


which significant numbers 
of marriages
 

The earliest age at 


The Malays and
14.5. 

were observed among the 

Chinese was 


In
 
Indians did not reach this 

pattern until 1966 	and 1971. 


-'alay
 

..other words, only in the very recent yearms 
have."the6 


the Chinese
 
and Indian age patterns 

of marriage converged 	to 


delayed their
 
The Chinese since 1957 have 


pattern of 1957. 


and also manifested increased 
var­

beginning age of marriage 


and .75 in 1966; the
 
marriage (k=.65 in 1957 


iation in age at 


reflecting the actual
 
1971 pattern fitted by k=.55 may not 

be 


The inflated h and changes 
since
 

cohort marriage process). 

in the Malay and Indfan21arriages. That 
1957 can al'so be seen 

three ethnicfor all 
a general trend 

is to say, there has been 


the age at marriage.
 
groups to show increasing variation 

in 


still certain seg­and Indians, there are 

Although for Halays 


toward
 
the population marrying young, 

the trend is 

ments of 


a later marriage pattern for other segments in the female
 

Thus, the classical Malthusian 
transition, the
 

population. 


the three major ethnic
 is seen among
delaying of marriage, 


these last decades characterized
 
groups in Singapore during 


decline.by.:frt.ility 
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or

Since the nuptiality data may not be reliable 


women
 
precise enough to indicate the gradual process by which 


start reproducing within marriage,
populations enter wedlock and 


schedule of marriage frequency for the
 
the standardized age 


for the closest fit parameters
 
age interval 15-34 is obtained 


These age schedules of marriage

(see "g" rows in Table 3.3). 


then used together with the standard marital­frequencies are 


Table 
duration schedule6 to reme'ly.the prob.lem .(seeA-13Pe n dix 

computer fittings contains
 A.1; the actual inventory used for 


than the excerpt in this table).greater details 

Based on the period fertility data for the years
 

3.3, the
 
1957-71 and the marriage patterns analyzed in Table 


marital fertil.ity rates 
closest patterns of duration-specific 

3.4 
were found by the least-squiare fitting 	 method. Table. 

variations in the marital 
presents the parameters describing the 

the marriage patterns. The as well as
fertility patterns 


of fertility
for the marital-dura-tion patterns
two parameters 


of months estimated for the first 
are (1) the average number 


since marriage (12/X), and (2) the

legitimate conception 


conception probability of the next

parity (a) at which the 


child will require more than twice the time of the first
 

set

conception. Marital fertility as implied by a given of 

average
the above parameters was also 	expressed in terms of the 


women (.25 and 35) classified
family size by age of married 



into two groups by age at marriage (under 25 
and 25-34).
 

A technical difficulty in fitting the period data
 

on the fertility rates becomes obvious seen the
as in para­

meters estimated for the years 1957-71. For all three ethnic
 

groups, the estimated parameter 
 (12/X) fluctuates tremendously 

from 1957 to 1971. It is hardly conceivable that the average 

interval of the lecitimate conception varies between
first 


8.and- 24 months for Chinese; 7 and 20rmon-ths for.-Maiays; 

and 5 and 20 
months for Indians. The problem lies in the
 

changing shape theof fertility curve by the women's age when
 

it is observed cross-sectionally. 
 The period fertility schedules
 

can be misleading particularly when there is a fertility tran­

sition. In the case of Singapore, the successful campaign 

in family planning may have resulted in delayed childbearing
 

by the young and more recent marriage cohorts, and in a tre­

mendous reduction in the number of births by the older married 

women who have arrived] at 
a later stage of reproduction. To­

gether these factors will produce an unwarrantedly low age­

specific fertility rate in a period of such fertility tran­

sition. It is instructive, however, to underscore the mechan­

ism of estimating the parameter 12/A as affected by the chang­

ing fertility schedule in these successive periods of 1957­

71. For all three ethnic groups, the interval for the first 

conc6p.ion dipped 1962in and 1966, and rose. tremendously in 
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1971 (see Table' 3.4). This is understandable once we inter­

pret that in 1962 and 1966, the f.ertility reduction was mainly 

due to the older w€omen so that the period fertility schedule 

was lopsided toward the younger ages. Such age patterns of 

the fertility schedule will thus lead to an estimate of short
 

interval for the first birth. The general rise in the para­

meter 12/X in 1971 for all: three groups mray be important in
 

i~s - im;lication.- Viat is, the younger age groups in the 1970's 

may have started a practice of slow pace in family building, 

so that an enlarged first-birth interval is indicated. 

A more reliable investioation of the actual trend
 

of change in marital fertility should analyze cohort fertil­

ities. From the available data, the two birth cohorts who 

were aged 15-19 c.1957 and c.1962 were constructed up to age 

at least 29.. Fortunately, the analytical method of fittifig 

the standard age patterns of marriacte and standard duration­

schedules of marital fertility can utilize incomplete data 

on birth rates by age specification. These two cohorts five 

years apart were thus analyzed as shown in Table 3.5. It 

becomes clear that a general trend toward a lower marital 

fertility from c.1957 to c.1962 is observed for all three 

ethnic groups. The interval 'between marriage and the first
/ 

parity conception in the case of cohort analysis varies over 

a Miuch smaller range than in the case of period analysis, 
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and thus the estimates seem to be reasonable. It is longest
 

and most stable in the Chinese pattern of marital fertility
 

..(10 months). For Malays, that interval between marriage and
 

first conception shows a slight decrease, which may be the
 

result of lower infant mortality or fetus wastage since this
 

estimate is based on live-birth rates only. Indian marital
 

fertility is characterized by the shortest interval (less
 

than 5 mohths) between marriage.and first conQep.tidn.
 

The other parameter G, which indicates the rapidity
 

of decline in the risk of conception as parity progresses,
 

had a general declining trend from c.1957 to c.1962 for all
 

three groups. The result, when combined with the probability
 

of first conception, is a decline in the cumulated number
 

of births by marriage duration. The average family size by
 

age 35-for those married under age 25 had declined from
 

4.86 to 3.82 among the Chinese c.1957-c.1962; from 6.21 to
 

.5.49 among the Malays; and from 5.75 to 4.35 among the Indians. 

It is important to note that these two birth cohorts aged 

15-19 c.1957, and c.1962 had gone through a period of vigor­

ous campaigning for family planning from 1966 to 1971, although 

the effect of such campaigns may account for changes mainly 

when cohorts have already gone far into the process of family. 

building. 
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Based on the two parameters 12/X and G combined (see 

Table 3.5), it is to be noted that marital fertility patterns 

are quite different among the three ethnic groups. The Chinese 

take an average of 10 months to conceive the first child after 

marriage, while !4alays are in the order of 6-7 months and 

Indians, less than 5 months. The Chinese cohorts slowed down 

the pace of childbearing from c.1957 to c.1962 by spacing 

more .in the early parity. The .c.1957 took]:about: 2C0- onths 

after the birth of the 3rd parity to conceive the next. The 

c.1962 spent about the same time for the interval between 

the 2nd birth and the third conception. Following this in­

terpretation of the two estimated parameters 12/X and a, the 

pace of family building is much faster among the Indians and 

Malays. The interval between 2nd birth and the 3rd conception
 

forIndians -*c.1962 remnainied as short as 9 months. The interval 

between 3rd birth and the fourth conception for Malays c.1962 

was less than 12 months. In other words, the fertility reduct­

ion in the later stage of family building is generally observed 

among all three ethnic groups, but Indians and lalays have
 

changed little in term's of childspacing.
 

3.5 Summary and Discussions 

There is evidence of both !!althusian and U1eo-.althusian 

control of fertility among all three major ethnic groups in 

Sinjapore. The analyzed patterns of marriage and marital 



fertility of the two actual cohorts aged 15-19 c.1957 and
 

19G2 indicate the following process of transition: the
 

Chinese have been leading in both the rapidity and extent
 

of an increased average age at marriage. The two cohorts
 

observed do not necessarily reveal a significant change in
 

the beginning age of marriage. In other words, a segment
 

of the population marrying young still exists among these
 

two cohorts. .Jlowever, age at..narriage varies .moxe "Mong 

women c.1962 than c.1957. The observation of this greater 

variation in age at marriage is followed by Ilalay and Indian-s 

as well, though their beginning age of marriagc is earlier 

than that of the Chinese. A declining fertility wxthin mar­

. riage again is generally observed among all three groups.
 

The major change when the cohorts of c.1957 and c.1962 are 

comparea, lies in fertility control practiced more prevalently
 

and successfully among the married women who have at least 

attained a certain desired family size. Again, Chinese are 

leading in the rapidity and extent of the decline in the 

marital fertility. Moreover, when the average intervals be 

tween parities are considered, Chinese women seemed to spac
 

their childbearing much more than the Malays and Indians. 

Such discerned patterns of differential nuptiality 

and marital fertility for the three major ethnic groups serve 

as the basis on which some alternative p rospectivei'of the 
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in 	 are derived in the followingpopulation growth Singapore 

section.
 

4. Alternative Trends of Ethnic Convergence and
 

Implications for the Population Growth 

In the First Five-Year Plan (1966-71), the demc­

graphic target was set to reach a crude birth rate of 20 in 

This w.as appar­.1971 for the overall population in Singapore. 


rap:id'>e-cline .of 'the fertility' rates.entlyoccasioned by the 

As estimated (Wanobserved in the first half of the 1960's. 


signs of an upturn
and Lee, 1973) for 1970-1972, there were 


the crude birth rate after 1970, from a low of 21.8 in 1969,
in 


is no surprise to demo­instead of a continuous decline. This 


crude in the sense
graphers, because the crude birth rate is 


age -comnpo­that it. 	 leaves. uncon.trolled..other. factors .such as 

sition, 	proportion of married women and proportion of women
 

at different stages of family building, etc., which
who are 


the crude birth rate observed at
influence the magnitude of 


a given 	period.
 

To avoid the flaws of a simplistic projection by 

.:e assumeextrapolating the cross-sectional birth rates, 	 some 

and fertility change separ­reasonable prospects of nuptiality 

each of the three major ethnic .groups iii the following,ately for 


based on the analyses in the preceding section.
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4.1 Assumptions on luptiality and Fertility Chance
 

The alternative patterns of nuptiality and marital
 

fertility are as~umed for the most recent cohorts or -he im­

mediate future cohorts who are aged 15-19 c.1970 and c.1975.
 

Judging from both period statistics of marriage and those cohort
 

patterns c.1957 and c.1962 (see Tables 3.4 and 3.5), nuptiality
 

of cohorts aged 15-19 c.1970 may be characterized as follows:
 

Ethnic Parameters... % Married .."Aqe
 
Group ao k "C " i9. -24 9 34
 

Chinese 16.0 .75 .95 3.4 37.6 72.5 88.3
 
Malays 14.5 .65 .95 12.8 59.5. 84.9 92.4 
Indians 14.5 .65 .95 12.3 59.5 84.9 92.4
 

Patterns of marital fertility currently character­

izing the c.1970 women cohorts are rather difficult to deter­

mine. The Chinese c.1962 were observed to have parameters 

12/X=10.0 and 0=2.0". 11i'th an increasing practice of child­

spacing, it would not be hard to expect of the reproductive 

Chinese women a set of parameters 12/X=10.0 and =i.0. This 

latter pattern, though arbitrarily assigned, is a low level
 

and slow tempo of fertility widely observed in the low-fertility
 

countries like Japan, and the western European countries (see 

Lee and Chao, 1973a; and 1973b). For the Malays and Indians, 

based on the investigated c.1962 pattern, the c.1970 may assume 

the parameters 12/X=B.0 and 0=3.0. Since we are to derive 

the implications of these alternative patterns 1.ossibly assumed 
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7 0 and c.19 7 5 , 	the marital fertility presented in
 
by the c.19
 

of aVerage number of births by years of marriage 
duration
 

terms 


may help visualize the alternative assumptions:
 

Births by Years of DurationParametersLevbl of 
5 	 15 20 Total
12/X a 	 10
Fertility 

.52 .20 .14 2.5010.0 1.0 1.64
Low (Chinese) 
3.0 2.32 1.85 .96 .55 5.68
 

High (lalays & 	Indians) 8.0 

.30 4.29
8.0 2.0 2,18 1.27 '54


Intermediate 

(Malays & Indians) 

combining the'.nuptiality and
The alternative prospects, 

marital fertility for differential-changes of the -three groups
 

are detailed as follows: 

among the three groups
Assumption I: 	 Demographic differences 

are eliminated by c.1975, and both marriage and fertility
 

to the Chinese pattern c.19
7 0. The age-specific
converge 


on the basis of this assumption
fertility rates- constructed 

and c.1.975 pattern's
may be read from Table 4.1.. The.c.1970 

have a long-term consequence in the population growth, 

not complete their
since these younger 	 groups of women will 

years 2000 and 2005. Each of the age­
fertility until the 

and the ultimate
spccific fertility rates in between 1970 


7 0 pattern of fertility is reached,

period when the c.19
 

is obtained by interpolation (see Coale and Tye, •1961).
 

It is postulated
This assumption is an optimistic one. 


as a reference 	 point for comparison with other prospects. 

dramatic channes in the ethnic demographic
Assumption II: No 
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behaviors are expected. The Malays and Indians are to 

continbe what possibly are the current patterns of nuptiality 

and marital fertility. The nuptiality is the one character­

ized by ao=14.5, k=.65, and C=.95; and the marital fertility 

by 12/X=8.0 and G=3.0 (see the charts just presented above). 

Assumption III: Nuptiality patterns of the Nalays and Indians
 

are to converge to the Chinese "late" pattern of marriage. 

The m, rital fertility, thoug.h not coincidin. wi-th the Chinese 

"low" pattern, is modified by an increasing childspacing 

after the first parity. The "intermediate" level of fer­

tility (12/X=8.0 and 0=2.0) is considered to reflect a 

gradual reduction more or less according to the existing 

difference between the two ethnic groups and the Chinese. 

4.2 The Population Projections
 

The population projections are not meait to he pro­

phetic. To derive fuller implications of alternative assump­

tions is the major purpose in carrying out the following pro­

jections based on the postulated premises. In addition to 

the differential routes of demographic changes just described 

under the three assumptions, the constructed cohort fertility 

schedules are the result of some speculation on the quantity 

of births. The constructed fertility schedules under Assump­

tion I would have a cumulative fertility of 1.01 by age 35 
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(as presently the nuptiality and marital fertility patterns
 

are analyzed only up to age 35). It is supposed that a "just
 

com­replaceable" level of fertility may be reached by such 


The age-specific
bination of nuptiality and marital fertility. 


fertility rates for age categories 35-39, 40-44, and 45-49
 

were derived by an assumption of the total fertility rate
 

equal to 2.05 (GRR=I). Incidentally, the intrinsic growth
 

simply. assumed to fkollow the
rate (the-mortality schedule is 


West model level 23, see Coale and Demney, 1966) of this fer­

tility schedule constructed under Assumption I comes very close
 

to a stable "zero growth" (r=-.0005 and intrinsic birth rate,
 

b=14.3).
 

The fertility schedule under Assumption II reaches
 

the cumulative fertility of 4.36 by age 35, and therefore is
 

assumed to end at 4.5for the total fekti'lity I rates (GRR=2.20).
 

Pres'upposed in setting that quantity of births is that the
 

family planning program will be extremely effective in limiting
 

,the size of families and, especially so for those who come
 

into the later stage of reproduction. Such a constructed fer­

tility schedule has an intrinsic growth rate of .0328 and an
 

intrinsic birth rate of 34.4 per thousand.
 

The fertility schedule constructed under Assumption
 

Irl reaches a cumulative fertility of 3.27 by age 35. Thus,
 

a total fertility of 3.8 is assionod. The stable-population
 

http:GRR=2.20
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are r=.0234'and b=28.l1
 
measures of this' fe-tility schedule 


the population under each of
 Numerical changes of 


to the pro­seen with reference 
the three assumptions may be 


as presented in
 female populaticn 1970-2000
jections on the 


spane
A.2 (the male population is 	 omitted due to 

Appendix Table 

The crude birth rate and proportion of the
 
consideration). 


in. Table A.2,years 19.70-2000.for the
population. under age 15 

sexes. -A few in­
the population o.f both

however, consider 

discussed
alternative projections are 
sights derived from the 


in the following:
 

rate of 20.0 
1) The demographic target set at a crude birth 

is not
concerned with family planning, 

per thousand, by those 

on the most 
run. The projection based 

realistic on the short 

involves dramatic.(Assumption I)) which 	 a 
optimistic assumption 

an elimination 
change in nuptiality and fertility behavior and 


to the re­for the incoming cohorts 
of the ethnic differences 

20.0 will.that a crude birth rate of
indicatesproductive age, 


year (Chinese in 1985;
 
not be reached earlier than 	 the 1960 

in 1990). This suggests that the 
1995; IndiansMalays in and 

be realistically
future prospects of population growth may more 


and marital fertility

the pattern of nuptialitymeasured by age 

for such investigations 
as currently practiced. Sampile surveys 

model patterns as described byassumedwith reference to the 

k, C, X, and C, may be needeO. i-n 
the series of paratlaeiters a 0 , 
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order to forcse.e the future demographic rates--the age-specific
 

fertility rate.
 

immediate reduction of the fertility to the
2) Except for an 


extent as assumed under Projection I, a significant upturn
 

the

of period age-speci'fic fertility rates may be expected in 


the Malay and Indian
1980's. Under Assumption II and III, 

fertilities are to decline- gradually. The current family 

temporarily depressing or slowplannin. may have an effect of 


ing down the pace of the younger cohorts' fertility. Unless
 

in family-size orientation, the
there is a significant chanoe 

"make-up" process may lead to a relatively high level of fer­

tility when this group of women comes into a late stage of 

high asreproduction. Thus, thb crude birth rate can be as 

same year,
4.1.6. for M1alays in 1905 and 40.1 for Indians in the 

II. Under Assumption III, the correspondingunder Assum-ption 

figures are 33.2 and 30.3. 

3) uumerical consequences of the population grow.'th, whether 

an immediate convergence in nuptiality and fertility among 

the ethnic groups or not, may be significant. In the year 

2000, Malays will have a total population of 553,630 under 

Assumption I, 379,929 under Assumption II, and 711,987 under 

Assumpti'on III. For Indiags, the counterparts are 22'0,9D3, 

287,105, and 282,163. Put in a different perspective, the 

11alay population would be almost 60'1 greater if the nbptialit 
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and fertility remain as that of the current pattern, than it
 

would be if these demographic patterns converge to those of
 

the Chinese. And the Malays would have a 30% extra population
 

if nuptiality converges to the Chinese pattern but the marital 

fertility changes only gradually. For Indians both assumptions 

II and III woald project a population, in the year 2000, al­

most 30% greater than Assumption I. 

4) The total population of Singapore, i iclucling:tlhe three 

ethnic groups, is to grow from 2.036 miillion in 1970 to 3.191 

under Assumption I; to 3.583 under Assumption II; and 3.410
 

under Assumption III. The ethnic composition in 1970 was 78%
 

Chinese, 15% "1alays, and 7% Indians. Under Assumption I the 

year 2000 would have little change in this composition (76% 

Chinese, 17% ialays, and 7% Indians) ; but Assumptions II and 

'III-prbjdt slightly diff-erent compositions (67%, 25%, and 8% 

under Assumption II and 71%, 21%, and 8% under Assumption III) 

Perhaps more importantly, differential consequences of these 

alternative assumptions should be analyzed in terms of the 

age structure respectively projected for the three groups.
 

Under Assumption I, the proportion of population under age 

15 for all three groups is to decline from a level around or 

beyond -10% to a level lower than 30% in the year 2000. Under 

Assumption II, however, both 1alays and Indians are expected 

to have the proportion.of population under age 15 well beyond 

40%,. And, Assumption III maintains a "young" population 

http:proportion.of


under age 15. These differencesstructure with almost 40% 


in the age structure of the ethnic population obviously have
 

important implications for the social and economic future 

of the coming generation.
 

5. Summary and Conclusions
 

Students of the Southeast Asian region have been 

impressed by recent developrments in Singapore durinr:th-e .lat6 

1960's and the early 1970's, not only by the unique rate of
 

economic "boom," but also by the outstanding public involve­

ments in social development. Macro-analysis of both phenomena 

is generally available in such documentations as growth of 

GAP, government investment in public housing, and numbers of 

family planning acceptors, etc. However, micro-analysis of 

the impact of moderni4ation and rapid development) aswell 

as assessment of a balanced social development are still 

con­awaiting the more systematic collection of what is often 

sidered to be "soft data." 

Due to the technical nature of the methodologies 

employed, the above detailed presentation of our stuclies are 

divided into three major sections: one is an analysis of 

as in 2),interethnic marriage observed the 1950's (Section 

the second is an investigation of the differential processes 

of fertility transitiun among the three major ethnic groups 



(Section 3); and an analysis of the implications of differential
 

growth prospects for the three ethnic groups in Singapore (Sect­

ion 4). A summary of the major findings of these sections
 

is in order, while policy implications are derived in con­

clusion:
 

1) Registration data on interethnic marriages 
for 1962-69
 

were.analyzed to measure interethnic.distance and its changing
 

t.rtids. in Singapre. Att-empts were made -to.over.co'ie' s.ome of :
 

the methodological difficulties involved in 
using intermarriage
 

as a gauge of inter-group relationship. Ho substantial trends
 

of change were discovered for interethnic marriage in Singapore
 

during the decade of 1960. ]owever) the stronger likelihood
 

to out-marry among the smaller minority ethnicities (Eurasians, 

Europeans and "Othe'rs," including mainly Arabs and Ceylonese) 

.wit raarri'age partners in the.rmajority ethnic groups (Chinese, 

Malays, and Indians-Pakistanis) is clearly indi'cated, when
 

the index of likelihood of intermarriage is controlled for
 

unequal sex compositions and group sizes. This suggests that
 

obstacles in intergroup assimilation may be greater between
 

the major ethnic groups, especially between Chinese and AMalays.
 

Thus, a direct policy designed to bring some reduction of differ­

ences among major and athese groups vigorous assessment of 

the consequences of any other/ •policies, whether acivertent or 
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inadvertent, on socio-economic differentials between the groups
 

are called for.
 

2) The literature of population studies in general and the
 

on-going analysis of Singapore's population in particular reveal
 

a gap between the demographic targets set by development policies
 

and the action programs for family planning. There is a lack 

of meaningful studies on the implications of changing aggre­

.gate -birth. and marriage r.ates for behavioral 'chcnqe" in the 

family-building process occurring to average households. 
 On
 

the other hand, there is also a lack of studies on the impli­

cations for aggregate demographic prospects of certain behav­

ioral changes observed for the acceptors of family planning
 

programs. Both situations often have arisen from a lack of
 

a comprehensive methodology, that links the two types of analyses. 

A demographic method has been developed by the re­

searchers of this study project which attempts to make recorded 

demographic data relevant to an understanding of underlying 

behavioral changes. We are enabled by this method to analyze 

concoitant changes in the pattern of entry into marriage and 

in the tempo of childbearing within marriage as both interact 
/ 

to generate an age-schedule of birth rates. 
 The latter is
 

usually available from Census and Pegistration data. This 

method is applied to an investigation of the differential pro­

cess'es. of fertility decline among, the Chinese, Malays and 
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Indian-Pakistanis.
 

There is evidence of both a "M4althusian" (from an
 

early to a late pattern of marriage) and a "Neo-:Malthusian" 

control of fertility among all three major ethnic groups in 

Singapore. The Chinese have been leading in both the rapidity 

and extent of this transition. The Malays seem to be slower 

in this transition while the Indian-Pakistanis rank betw.:een 

the two other groups in the modification of their nrrital" 

fertility, but remain "early" in their age at marriage. These 

findings are consistent wi.th a previous study by Chang (1970) 

who employed different methods of analysis. In our present 

effort additional insights were gained by translating these 

changes into meaningful behavioral indices. Marital fertility 

patterns are seen in the average number of births at different 

stages of married life aiid are described by the speed of having 

the tirst child after marriage, and by how: the length of time 

between conceptions is increased as.the number of births in­

creases. By these we can judge the behavioral modification 

in fertility limitation by either spacing or reducing the family 

size or both. Although some control by limiting the accumu­
/ 

lated family size is observable for all three ethnic groups,
 

prolonging the time for early concep'tions within marriage is
 

apparent only among the Chinese women and is prominent only
 

as late as 1970.
 



3) These observations enable 
us to draw some differential
 

prospects of further fertility change in 
the near future for
 

the three ethnic groups. If the current Second Five-Year Plan 

(1971-1976) is to work successfully, reasonable targets and 

appropriate program efforts should be differentiated according 

to the different subject populations such as ethno-cultural 

groups and should be realistically planned according to such 

differentiation. On the basis of most r'ecent pitterns of mar­

riage and marital fertility for the three ethnic groups, 
we
 

have projected behavioral patterns for the Chinese, Malays,
 

and Indian-Pakistanis along actual cohorts 
(or age groups)
 

who would be subject to the current family planning programs.
 

Population projection is not primarily an exercise 

to generate a precise vision of future numbers, which differ 

rather in-significantly 'for a short-run projection. A}owev'er, 

crucial differences in the age structure among the three ethnic 

groups may result from alternative routes of fertility 
tran­

sition followed by the currently reproducing age cohorts.
 

If the ethnic differences in marriage and childbearing patterns 

are maintained, the Malays and Indians are expected to have 

a much higher dependency-ratio (as measured by the proportion 

under age 15) than the Chinese in the coming generation. Where­

as, if the incoming reproductive cohorts toare converge to 

-the .Chinese pattern. of. ma-rriage an'd childbearing, the proportion 

of -, he population under age 15 will be reduced to a level 
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lower than 30% in the year 2000.
 

As revealed in the population projection, it is
 

rather difficult to expect a crude birth rate lower than 20.0
 

per thousand in the decade of 1970, even under the most op­

timistic assumption on the prospective fertility change. This
 

is the case for all three ethnic groups due to the large num­

ber of young cohorts as a consequence of the p9st-war baby 

boom in Singapore. . 'oreovCr.,.effective *progr-amq' for .familY­

to
size limitation are necessary during the 1970's in order 


bring fertility of those who are currently aged 35 and over
 

down to a very low 	 level, if the demographic target is set 

to reach a low level of 20.0 in the next decade. For the 

younger age cohorts, especially among the l.!alays and Indians, 

a. 	 rigorous campaign for a small family-size orientation. is 

a reduced birth rate. Otherwise, the ap­a precondition for 

parent slowing-down of thu pace of family-building, as may 

have been the impact of present planning programs, would have 

only a temporary effect. The 1980's overall fertility rate 

may bulge again as it is contributed to by a "making-up" 

process in the later stage of reproduction among those who 

are experiencing a depressed fertility at the beginning. This 

analysis, more than incidentally, supports the advocates of 

areorienting the Second Five-Year Plan toward campaign of 

small-family norms, rather than simply providing clinical services 
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(see Wan and Lee, 1973).
for fertility control 


a whole, though technically differ-
This research as 


in the above, seems
section presentations
ent in analysis by 


to indicate that direct intermingling between the ethnic 
groups
 

measured by intermarriages.
in Singapore is not evident as 


are signs of behavioral convergence among the
 
However, there 


three major ethnic groups as far as the demographic analysis
 

a-nd rrarital ferti-lity can reveal.-.'Tt is possible
of marriacie 

course of inter-group assimilation to the
 
that the "natural" 


a gradual elimi­
extent of intermarrying must be preceded by 


the general social
 nation of other differences which create 


In this perspective,
inequality between ethno-cultural groups. 


conscious policy planning and public program 
designs may be
 

a goal of intergroup integration.
necessary to help implement 

this study project has attempted "to break
Although 

are less than d5rect,
through limitations set by data which 


ve must urge, in conclusion, that a.balanced social develop­

ment policy demands systematic collection of direct 
measure­

changes in the general popu­
ments of individuals' behavioral 

made some headway in
lace over time. Singapore has recently 


Yeh, 1972;

this direction (e.g., current studies by Chang and 

and Chen, 1972).. However, it is worth reiteratingChang, 1973; 


survey studies should also be designed to
that in-depth 
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supplement the gap of information 
in macro-scale analysis.
 

sight of each other.
 
Otherwise studies of either 

type may lose 




TABLES
 



Table 2.1 

Marriages
± in Singapore by Ethnicity 

of Bride 

and Groom: The Actual and the 
(ExDected) 

2 

Bride 

Grccn 

1962 
'61211 
lala. . 

an (a6(a) 
ro-aan 
ra La.n 

Othcr (b) 

Total 

S4769(4780) 

indian 
European 

r-urasial 
0,,ar 

ta4959 

Chinese 

42296 

15 

331 
21 

43L 

a4 (61) 
21 (19) 
40 (52) 

35 (25)
10 (22) 

Malay 

521 

110 

2 
2 

17 
12 

1 (5) 

1324(1356). 
.72 (53)* 
1 (2). 

0 (1)
261 (15) 

1732 * 

Indian 

4
.33 

193121 
0 
0 
8 

357 

6 (4) 
50 (35) 

294(33-9) 
1 (0) 

14 (0) 
36t7 

European 

5 
0 

188 
13 
2 

20 

4 (6) 
0 (o) 
1 (0) 

218(207) 

1 .(10) 

Eurasian 

11 
0 
5 

13 
34 

9 
72 

14(13) 
1 (0) 
9 (7) 
16(15) 

27(29) 

Other 

5 
14 

7 
52 
4 

38 
73 

5 (5) 
10(17) 
9 (8) 
5 (5) 

2 (3) 

Total 

4259 
1304 
388 

84 

b6L4 

4812 
469 
406 
281 

69 

19614 
:Malay 

.Ln 
European 
Eu -aSian 
Othcr 
Total 

5404(5405)74 (69)74 

29 (21) 
43 (52) 
32 (26) 
1L (20) 

5593 

8 (5)13544(1368)(69 134138 

63 (52) 
0 (2). 
1 (1) 

114 (12) 
1440 

. 

5 (4)7 (37) 

317(331) 
5 (0) 
1 (0) 
3 (6) 

37h 

4 (7).0 (.0.)0. 

3 .(0). 
231(222) 

C (111 
4 (2) 

242 

14(13)0 (0) 

4 (7) 
9(14) 

- 35(27) 
7 (8) 

69 

5 (7)
22(23) 

6(11). 
8 (6) 
1 (4) 

46(38) 

5440
14977(1)4 

422 
296 
70 
85 

7610 



Table 2.1 Continued
 

Bride 

Groom Chinese Malay Indian European Eurasian Other Total' 

1965 
C....ese 6260(6273) 11 (6) 7 (6) 8 (7) 17(12.) 6 (7) 6309 
aa 96 

29 
(77) 
(18) 

1546(1564) 
61 (46) 

66 (52) 
328(355) 

0 
4 

(0) 
(0). 

0 (0) 
4 (4) 

9(23) 
6 (8) 

1717 
432 

European 
Eurasian 
Other 
Total 

56 
36 
17 

6494 

(63) 
(34) 
(29) 

1 
1 

17 
1637 

(2) 
(2) 

(18) 
. 

3 
4 

13 
422 

(0) 
(0) 

(10) 

256(250) 
2 (14). 
3 (3)

273 

9(13) 
32(29) 
3 (9)

65 

.10 (9) 
5 (14) 

65(51)
101 

335 
80 

119 
8992 

i966 

Chinese 7455(7452) 8 (6) 6 (5) 6 (7)' 14(17) 6 (8) 7495 
Malay
indian 

92 
33 

(85)
(26) 

1547(1556)
67 (59) 

51 (45)
387(402) 

0 
2 

(0).
(0). 

0 (0)
8 (7) 

20(24)
9(11) 

1710 
506 

Euroean 66 (71) 0 (2) 5 (0) 250(2142) 19(17) 0 (7) 340 
Eurssian 31 (30) 0 (1) 1 (0) 0 (10) 35(28) 4 (4) 73 
Other 11 (24) 16 (14) 9 (7) 2 (2) 2 (9) 55(110) 95 
Tot.al 7666 1633 459 262 7[ 94 10219 

Chinese. 
Malay 
indian 
Eurocean 
Eurasian 

8137(8139) 
78 (79) 
33 (24) 
75 (79) 
37 (34) 

11 (7) 
1529(1545) 

63 (58) 
6 .(3) 
2 (2) 

2 (7) 
70 (53) 
442(460) 

4 (0) 
5 (0) 

1.1 (8) 
0 (0) 
1 (0) 

258(256). 
2 (11). 

16(13) 
*2 (0) 
"8 (5) 
8(14) 

26(24) 

5 (8) 
18(20) 
9 (9) 
8.(7) 
3 (4). 

8182 
1697 
556 
359 
75 

Other 
Total 

19 
379 

(24) 17 
1626 

(14) 6 
529 

(9) 5 
277 

(*2)' 
' 

3 (6) 
63 

41(84) 
U4 

91 
10900 



Table 2.1 Continued 

Groom 

1968 

Chinese Malay Indian 
Bride. 

European Eurasian Other Total 

Chinese 

irian 
European 
Eurasian 
Other 
Total 

8621(8615) 
38 (43)
27 (18)
62 (75) 
35 (27) 
15 (20) 

d798 

17 (14) 
1584(1590) 

84 (82) 
9 (5) 
0 (2) 

22 (23) 
1716 

7 (12) 

58 (45)
520(539) 
6 (0) 
5 (0) 

10 (11) 
606 

9 (8) 

0 (0)
4 (0)

247(245) 
1 (9) 
3 (2) 

264 

17(21) 

0 (0)
7 (6) 

23(20) 
28(28) 
7 (8) 

82 

13(13) 

.13(16) 
12(10) 
8(10) 
2 (4) 

50(44) 
98 

8684 

1693 
654 
355 
71 

107 
11564 

Ch4Lese 
e 

Tndian 
zuroncan 
Eurasian 
Other 
Total 

\ 9500(9507)9 (50)
17 (42)46 (20) 

125 (130) 
44 (38) 
31 (25) 

9763 

22 (16)156(17)
1568(1577)83 (93) 

13 (8) 
1 (3) 

38 (28) 
1725-

14(3114 (13)
68 (45)583(618) 
13 (0) 
1 (0) 

11 (14) 
b90 

9 (5)
1 (0)6 (0) 

256(260) 
0 (8) 
2 (1) 

274 . 

15(17)
2 (0)
8 (5) 

21(25) 
33(28) 
3 (7) 

12(11)
20(13)
18 (9) 
9(14) 
3 (4) 

33(43) 
95 

9572 
1676 
744 
437 
82 

118 
12b29 

1) Registered under the Women Charter and the Muslim Ordinance 
2) LExpected as 0ased on the intermarriage distribution irf !962. 

a) Including Pakistanis 

b) *.ainly Arabs and Ceylonese 



Table 2.2
 

Ratio of Actual Intermarriages to the Expected
 

Number as of 1962 by Ethnicity of Bride and Groom
 

Brides Grooms 1962 1963 19611 1965 1966 1967 1968 1969
 

Chinese 	Malay 100 138 107 125 108 99 88 40
 
Indian (a)100 111 138 161 127 138 150 230
 
European 100 77 83 89 93 95 83 96
 
Eurasian 100 1110 123 106 103 109 130 116
 
Other (b) 100 45 55 59 46 79 75 124
 

Malay 	 Chinese 100 280* 160* 183- 133* 157. 121 138
 
Indian 100 136 121 133 1i! 109 '.1b2 89
 
European 100 5 G 0 50i! 0* 200 -.180* i63*
 
Eurasian 100 0* 100* 50* 0* 100. 0 33*
 
Other 100 110 117 94 114 121 96 136
 

*
Indian 	 Chinese 100 150* 125' 117* 120 29* 58 108
 
Malay 100 143 127 127 113 132 129 151 
European ------------- --- --- --
Eurasian ------------ --- --- -
Other 100 129* 50* 130 129* 67* 91 79 

* 	 Denominator (expected number based on the 1962 distribution) is 
less than 10. 

Denominator is zero.
 

(a) Including Pakistanis
 

.(b) Mainly Arabs and Ceylonese
 



Table 2.3
 

Singapore Marriages by Race of Bride, by Race of Groom,
 
the Actual and the Normalized, 1962-65 and 1966-69
 

Groom Bride
 

1962-65 Chinese Malay Indian European Eurasian Other Total
 
Actual
 
Chinese 20,662 38 22 21 56 21 20,880
 
.alay 300 5,435 196 1 1 55 5,988

lndian (a) 94 245 1,251 8 
 22 28 1,648
 
European 185 4 9 893 47 
 28 1,166
 
Eurasian 1311 11 9 16 128 303
12 

Other (b) 59 69 34 10 25 "190J . 387 
Total .21,1 3! 5,795 1,521 94.9 .279 ""334 30,312
 

Normali zed
 
Chinese 90.98 0.61 0.81 1.26 
 4.46 "1.88 100
 
Malay 1.31 86.60 7.10 0.06 .08 4.86 100
 
Indian 0.75 7.19 83.411 0.88 3.19 11.55 100
 
European 1.33 0.11 0.511 87.81 6.12 4.09 100.
 
Eurasian 4.16 0.49 2.50 7.28 77.16 8.11 100
 
Other 1.17 5.01 5.62 2.71 8.98 76.51 100
 
Total 100 100 100 100 100 100 600
 

.1966-69
 
Actual.
 
,hinese 33,713 58 29 35 
 62 36 33,933
 
'ialay 225 6,228 247 1 4 
 71 6,776

Indian 139 297 1,932 13 31 118 2,460

*urouean 328 28 
 28 1,011 71 25 1,491

Eurasian 147 3 12 5 122 12 301
 
Pther 76 93 36 12 15 179 11
 
otal 34,62b 6,707 2,281 1,077 305 371 45,372
 

,orma .i .ed 
Chinese 91.07 0.60 0.63 1.97 3.511 2.18 100
 
,.haay 0.81 85.87 7.21 0.08 0.30 5.73 100
 
Zndian 0.73 6.01 82.68 1.43 3.416 5.69 100
 
European 1.38 0.115 0.95 88.56 6.31 2.35 100
 
Eurasian 11.58 0.36 3.03 3.25 80.110 8.38 100
 
Other 1.113 6.7. 5.50 
 4.72 5.98 75.66 100
 
Total .i00 100. 100 100 100 100 0* 

(h) Inclding iralkistenis():,,ainly Arabs and Ceylonese 



Types of 

Intermarriage 


Chinese/4alays 

Chiinese/Indian (a)


*Chinese/European 


Chinese/,Eurasian

*Chinese/Other (b) 


.Ialays/7ndian

*lValays/Luropean 

ialays/Tsurasian 

Malays/Other 


*±indian/2Lurcpean

*!nda,/ ursian 

*Indian/Other 

European/Eurasian

*European/Other 

Eurasian/Other 


Overall 


Table 2.4 

Likelihood of Intermarriage by
 

Types of Ethnic Combinations
 

:
Average Average ­
Inmarriage-(D) Intermarriage (0) 


1962-65 1966-69 1962-65 1966-69 


88.79 88.47 .96 .71 

87.21 86.88 .78 .68 

89.40 9.82 1.30 i.68 


84.07 85.714 4.46 .4.06 

83.75 83.37 1.53 1.81 


85.02 84.28 7.15 6.61 

87.21 87.22 .09 ..27 

81.88 83.14 .29 .33 

81.56 80.77 4.94 6.2? 

85.63 85.62 .71 1.19 


.80.30 81.54 2.85 3.25 

79.98 79.17 5.09 5.60 

82.149 84.118 6.70 4.78 

82.16 82.11 3.40 3.54 

76.84 78.03 8.55 7.18 

83.75 64.04 6.04 .5.99 


LiKeiinooa" 
of 

Intermarriage
 
(R=O/D)
 

1962-65 1966-69
 

1.08 	 .80
 
.89 .78
 

1.45 1.87
 

5.31 4.74
 
1.83 2.17
 
8.41 	 7.84
 
.10 .31
 
.35 .40
 

6.06 	 7.70
 
.83 1.39
 

3.55 3.99
 
6.36 7.07
 
8.12 5.66
 
4.14 4.31
 

11.13 9.20
 
7.21 7.13
 

SIncreased intermarriage 1962-65 to 1966-69
 
(a) Includin. Pakistanis
 
(b) .ainly Arabs and Ceylonese'
 



Table 2.5 

Order of Intol-ethnic Distance as
Indicated by Likelihood of Intcr::arri~-e 

1962-1965 (R) 1966-1969 (R) 1962-1968 (a) 
1 Eurasian-"thers" Eurasian- "Others,,(11.31) alay-Indian

(9.20) 
 (25.10)
 
2 Malay-Indian I4alay-Indian

(8. 1) Chinese-1.!alay
(7.84) 
 (17.63)


3•European-Eurascian aJa -"Ohi'Ialay-"Ot! ers"CieeErpa Chinese -European~
(8.12) 
 (7.70) 
 (13.10)
 

4 Indian-"Others', Indian- "Others,(6.36) Chinese -Eurasian(7.07) (I0.21).: 
P."a ay "tn European-Euras ian Chi nese-Indian 

4- (6.06) (5.66) 
 (7.61)
("l

8-hura. n)sae Ch ian-uras 
H 

nesuraian i; an (7 6)a lay -"Athab)(5 31)

[-) (4.74) 

X10a. e.; r
'I-." Eachie an- thers"0 

s Chinese-"Others,(4.1) (.831) (3.55)(.052)
71 ChiIndi an-European ropar. Jean-"~IIndian-"Others"(3.55) 
 (3.99) 
 (355)
 

. 1 9 Chines .- ' ' u therbf "hinesc-"Oty ErIuropea..(1.83) (2.17)

1 

(1)0 Chinese-Suropean0 Chinese-European(1.45) "(1.87) European-"Others,,
(2.03) 

(i.08)13 Chinese-..palay Indian-European(1.39) Indian-Euras Jan(1.97)
12 Chinese-I[ian Chinese-lM.alay 

uain-thrt 
( . 9 
 . 0 (1.76)
13 Indian-S'uropean Chinese-Indian Indi an-European

(.83) 
 (.78) 
 (1.18)

1,4 ialay-Eurasian M1alay-Eurasian M1!alay-European(.35) 
 (.110) (.72)

15 Malay ,Eur alaopean
15M l .(.1.0 Pean, 3) Ialay-1'uras i -.n(.24s) 

T1-from iassan (1971) Tah'o Io p. 311(b) Arabs accourt for a ,oiio..ty of the "Ot1ors" catego ry 



Table 3.1
 

Age Specific Fertility Rates 1971* vs. Saw's
 
"Low" Prospects for 1972 and 1987 by Ethnic Groups
 

Chinese 15-19 20-24 25-29 30-34 35-39 40-44 45-49 
 GRR
 

1971 .0215 .1376 .2195 .1486 .0671 .0236 .0028 1.51
 

1972 .0204 .1355 .1853 .1515 .1043 .0456 .0061 1.58
 

Diff. 1971­
72 .0011 .0021 .0342 -. 0029 -.0372 -.0220 -.0033 - .07 

1987 .0125 .0832 .1138 .0930 .0641 .0280 .0038 .97 

Malays
 

1971 .0501 .1895 .1721 .1181 .1010 .0380 .0083 
 1.65
 

1972 .1110 .2P,3 .2351 .1818 .1207 
 .0387 .0077 2.41
 

Diff. 1971­
72 -.0609 '.1103 -.0630 0637
-. -.0197 -. 0007 .0006 - .76 

1987 .0809 .2186 .1714 .1325 .0880 .0282 .0056 1.75
 

Indians
 

1971 .'0388 .2163 .1941 .1200 .0583 .0172 .0032 
 1.58
 

1972 .1038 .3045 .2079 .1316 .0833 .0276 .0024 1.88
 

ff. 1971­

-.0650 -.0862 -.0138 
 -.0116 -.0250 -. 0104 .0008 - .30 

1987 .0695 .2040 .1393 .0882 .0591 .0185 .0016 1.44
 

• Estimiates based on 1971 reglistered births and 1970 census population 



Table 3.2
 

AgerSpecific Fertility Rates by Ethnic Groups
 

Chinese 15-19 20-24 25-29 30-34 35-39 40-44 45-49 GRR 

1957 .0468 .2U21 .3610 .3084 .2100 .0850 .0126 3.1937 

1962 .0319 .2117 .2895 .2637 .1630 .0712 .0096 2.4600 

1966 .0216 .1676 .2441 .1787 .1032 .0469 .0085 1.8795 

1971 .0215 .1376 .2195 .1486 .0671 .0236 .0028 1.5139 

I.4a~lays 

1957 .1940 .3376 .3174 .2214 .1326 .0416 .0104 3.0610 

1962 .1536 .4150 .3254 .2516 .1671 .0536 .0106 3.3290 

1966 .1014 .3631 .3785 .3017 .2030 .0747 .0170 3.5107 

1971 .0501 *1895 .1721 .1181 .1010 .0380 .0083 1.6515 

Indians 

1957 .2.346 .3926 .3405 .2557 .1547 0.555 .0048 .3.5083 

1962 .1525 .4474 .3054 .1934 .1297 .0405 . .0035 3.1640 

1966 .0883 .3392 .3221 .1714 .1265 .0452 .0041 2.6763 

1971 .0388 .2163 .1941 .1200 .0583 .0172 .0032 1.5802 

Sources: 1957 and 1966, Chang 1970 
1962, Saw 1970 
1971 Estimate based on 1971 Registration and 1970 Census 



Table 3.3
 

Proportion of Women Married by Ethnic Group
 

Chinese 
1957 

Data X) 
Standard X 
Standard g 

2.5-19 
.1250 
.1283 
.0653 

20-24 
.5970 
.5945 
.0816 

25-29 
.8760 
.8486 
.0268 

30-34 
.9120 
.9241 
.0076 

a0 
14.5 

k 
.65 

C 
.95 

1962 
Data (X) 
Standard X 
Standard g 

.0790 

.0817 

.0526 

.4815 

.5012 

.0875 

.8120 

.8106 

.0350 

.8995 

.9017 

.0105 
15.0 .70 .95 

1966 
Data (X).. 
Standard X 
*.Standard g 

. 

.0330 

.0336. 

.0350 

.3660 
.. 3761 
.0902 

.7480 
*7246 
.0476 

.8870 
..8830 

.0165 
;16.0.75.95 

1971 
Data (X) 
Standard X 
Standard g 

.0635 

.0600 

.0605 

.4940 

.5024 

.0900 

.7465 

.7701 

.0250 

.8165 

.8350 

.0059 
16.0 .55 .85 

Malays 
1957 

Data (X) 
Standard X 
Standard g 

.5220" 

.5182 

.11477 

.0750 

.8829. 

..0262 

.9330 

.9534 

.0036 

.9340 

.9424 

.0010 
..13.0. ;.40. .9.5 

1962 
Data (X) 
Standard X 
Standard g 

.3465 

.3409 

.0905 

.7725 

.7858 

.0495 

.9255 

.9161 

.0113 

.9415 

.9467 

.0027 
13.0 .55 .95 

1966 
Data WX) 
Standard X 
Standard g 

.1.710 

.1771 

.0733 

.6700 

.6685 

.0783 

.9180 

.9070 

.0247 

.9490 

.9766 

.0071 
14.0 .65 1.0 

1971 
*Iata (X) 
Standard X 
Standard g 

.2440 

.1771 

.0733 

.5855 

.6685 

.0783 

.6915 

.9070 

.0247 

.7245 

.9766 

.0071 
14.0 .65 1.0 



Table 3.3 Continued
 

Indian 
1.957 

Data (X) 
15-19 
.4730 

20-24 
.8510 

25-29 
.9390 

30-34 
.9540 ao 

Standard X .4794 .8651 .9347 .9475 12.5 

Standard g .1006 .0326 .0061 .0011 

1962 
Data (X) .3115 .7610 .9320 .9495 

.9857 13.0Standard X 	 .3094 .7889 .9432 

.0864 .0588 .0156 .0043.
Standard g 


1966
 
-Data (X) .1500 .6710- .9250 .9450
 

Standard X .1587 .6827 .9149 .9778 14.5. 


Standard g .0786 .0825 .0236 .0063
 

1971
 
*Data (X) .1765 .6270 .7515 .7920
 

Standard X .1587 .6827 .9149 .9778 14.5 


Standard g .0786 .0825 .0236 .0063
 

* Estimated 	from renistered marriage an1 1970 census 

The iov, proportion of women married apparently is 
riage underreistration. 

k C
 

.475 .95
 

.60 1.0
 

.60 1.0
 

.60 1.0
 

population. 
due to mar­



Table 3.4 

Parameters of Nuptiality Lnd Marital Fertility by Marriage Cohorts
 

Marital Fertility
 
Married by Age 25 Married 25-34
Ethnic Marriage No. births 
 No. births 

Group Year Pattern . by. by 
ao k C. 12/x 0 25 35 12/X 0 35 

Chinese 1957 14.5 .65 .95 12.0 5.0 2.16 5.77. 12.0 5.0 2.16
 

1962 15.0 .70 .95 12.0 
 3.0 2.01 4.62 12.0 3.0 2.01
 

1966 16.0 .75 
 .95 8.0 2.0 2.11 .. 3.99 8.0 1.7 1.99 

1971* 16.0 .55 .85 24.0 3.0 1.38 3.57 24.0 3.0 1.38
 

Malays .1957 13.0 .40 .95 12.0 4.0 2.15 
 5.28 13.3 4.0 2.00
 

1962 13.0 .55 .95 
 7.5 4.0 2.57 4.79 9.2 4.0 2.37
 

1966 14.0 .65 
 1.0 7.1 4.0 2.63 6.18 7.1 4.0 2.63
 

1971* 14.0 .65 1.0 20.0 1.7 1.36 2.91 21.8 1.7 1.32
 

Indians 1957 12.5 .48 .95 
 7.3 4.0 ;. 63.. 6.12 9..2 4.0 2.37
 

1962 13.0 .60 1.0. 4.6 3.0 
 2.81. 5.69 6.3 3.0 2.60
 

1966 14.5 .60 1.0, 
 8.0 3.0 2.37 5.14 10.0 3.0 2.20
 

1971* 14.5 .60 i.0 20.0 1.8 1.38 3.00 21:8 1.8 1.34
 

* See footnote Table 3.3 



Table 3.5
 
Parameters of Nuptiality and Marital Fertility.by Age Cohorts
 

Ethnic 
Group Cohort 

Marriage 
Pattern 

Marital FertilityMarried by:Age 25 Married 25-34
No. Births 

No. BirthsB 

Chinese 1957 13.5 

o k 

.80 

C 

.85 

12/A 

10.0 

a 

3.0 

25 

2.18 

35 

4.86 

12/X 

12.6 3.0 

35 

1.98 
1962 14.0 .95 .95 10.0 2.0 3.95 3.82 10.9 1.85 1.89 

Malays 1957 

1962 

12.5 

12.5 

.43 

.55 

.90, 

.80 

6.9 

5.7 

4.0 

3.0 

2-.69 

2"65 

6.21 

5.49 

8.3 

7.7 

4.0 

3.0 

2 52 

2.43 

Indians 1957 12.5 .50 .95. 4.3 3.0 2.86 5.75 4.7 3.0 2.81 
1962 12.5 .65 .95" 4.4 2.0 2.48 4.35 4.4 2.0 2.48 



Table 4.1
 

Assumptions on the Prospective Fertilities by
 
Cohorts Aged 15-19 c.1970 and c.1975
 

and by 5-Year Period 1070-2000
 

Assumption I
 

2hinese 	 Age-Specific Fertility Rate 
Ages 1955 1960 1965 1970 .975 190 1985 1990 1995 2000 

15-19 . 0'058 .0319 .02';5 .0250 .0250 .0250 .0250 .0250 .0250 .0250 

20-24 .2321 .2217 .1676 .1376 .1002 .1002 .1002 .1002 .1002 .1002 

25-29 .3610 .2895 .2A41 .2195 .1739 .13R3 .1383 .138 3 .1303 .1383 
30-34 .3034 .2637 .1707 .14S6 .1406 .1231 .0976 .0976 .0976 .0976 

35-39 .2100 .1630 .1032 .0671 .043.2 .0227 .0223 .0342 .0342 .0342 
40-44 .0350 .0712 .0469 .0236 .0192 .0147 .0081 .0000 .0122 .0122 
45-49 .0125 .0096 .0095 .0028 .002n .0029 .0029 .001.6 .0016 .0024 
Period 6.53 5.25 3... 3.12 2.58 2.13 1.97 2.02 2.05 2.05 

T.F. 	 Cohort T.P. 3.6 3.0 -2.5 2.05 2.05 
Cohort 	 GRR 1.q 1.5 1.,2 1.0 * i.'" 

b 1955 1.963 1-965 1970 -1075 

Malays
 
Ages 1c955 1960 1965 1970 1975 1900 1985 1990 1995 2000 
15-19 .1940 .1536 .1014 .0357 .0250 .0250 .0250 .0250 .0250 .0250 
20-24 .3376 4150 .3 ; 13 .1395 .1437 .1002 .1002 .1002 .1002 .1002 
25-29 .3174 3254 37 25 .1721 .1862 .2004 .1333 .13C3 .1303 .1383 
30-34 .2214 .2516 .3017 .1181 .1lql .1313 .1IA45 .0976 .0976 .0976
 
35-39 .1326 1671 .2030 .1010 .0654 .0652 .0a2C .0530 .0342 .0342
 
40-44 .0416 .0536 .0747 .0300 .0307 .0234 .. ,1233 .0296 .0109 .0122 
45-49 .0104 .010c' .0170 .0003 .0071 .0059 .0047 .0047 .0059 .0033 
Period 6.28 6.3.3 7.19 3.31 2..30 2.76 2 59 2..24 2 .10 2.05 
T.F. 	 . *Cohort T.F.- 6.0 4.5 3.6 3.0 2.05 

Cohort 	GR R 2..9 2.2 1.8 1.5 1.0 
c.1955 1960 1965 1970 1975 

in dian s
 
Ages 1955 1960 1965 1970 1975 1920 1905 1990 1995 2000 

1.5-19 .2346 •1525 .0 88 .0357 .0250 .0250 .0250 .0250 .0250 .0250 
20-24 •3926 .4471 .33,2 .2163 .137 .1002 1002 .1002 .1002 .1002 
25-29 .3405 .3054 .3221 .1941 .1870 .200'1. 1383 .1383 .1383 .1383 
30-34 .2557 .1934 .1714 .1200 .1200 .1300 .1445 .097C .0976 .0976 
35-39 .1547 .1297 .1265 .053 .0531 .0659 .0642 .0530 .0342 .0342 
40-44 .0555 .0405 .0A52 .01.72 .C01 .0.90 .0230 .0232 .0109 .03.22 
45-49 .0048 .0035 .0041.0032 .0034 . 0035 .0033 .0047 .0046 .0030 
Period 7.19 6.33 5.49 3.22 2.75 2.72 2.50 2.21 2.09 2.05 
T.F. 	 Cohort '. 6.00 4.5 3.6 3.0 2.05 

Cohort 	GRR 2.9 2.2 1.8 1.5 1. 0 
c.1955 1960 1965 1970 .975 



Table 4.1 Continued
 

Assumption Ii 

Malays 
Ages 1955 1960 1965 1970 

Age-Specific Fertility 
1975 1980 19S5 1990 

Rate 
1995 2000 

15-19 .1940 ,1536 .1014 .0912 .0912 .0012 .0912 .0912 .0912 .0912 
20-24 .3376 .4153 -.3631 .1935 .26,00 .2680 .2680 .2680 .2680 .2690 
25-29 .3174 .3254 .37,7 .1721 .2991 .3020 .3029 .3029 .3029 .3029 
30-34 .2214 .2516 .3017 .11 P1 .1696 .2293 .2096 .2096 .2096 .2096 
35-39 .1326 .1671 .2330 .J010 .0654 .1570 .1116 .0193 .0198 .01.98 
40-44 .0416 .0536 .0747 .03-0 .0275 .0234 .0725 .0515 .0071 .0071 
45-49 .0104 .0106 .0170 .0003 .0070 .0060 .0947 .0121 .0056 . 014 
Period 6.23 b.88 7.19 3.64 4.64 5.39 5.30 4.78 4.54 4.50 

T. F Cohort T.F. 6.0 5.5 -5.-0 4.5 
CdhQrt GIII 2.9 2..-7. : '.4 2.2 

i'1955 1960 1965 1970 

Indians 
Ages 

15-19 
1955 

.2346 
.960 

.1525 
1965 

.0333 
1970 

.0912 
1.975 

.0F12 
1900 

.0912 
19q5 

.0912 
1990 

.0912 
1995 

.0912 
2000 

.0912 
20-24 .3926 .47.4 . 3 392 .2163 .2610 .2630 .2680 .2680 .260 .2630 
25-29 .3405 .303, .3221 .1941 .3030 .3029 .3029 .3029 .3029 .3029 
30-34 .2557 .1934 .1714 .1200 .1888 .2662 .2096 .2096 .2096 .2096 
35-39 .1547 .1297 .1265- .0533 .0531 .1465 .0817.0198 .0198 .0190 
40-.44 .0555 .040 5 .0452 .0172 .0181 .0190 .0676 .0377 0071 .0071% 
45-49 .0048 .C035 .3041 .0032 .0034 .003C .0033 .0113 .0063 .0014 
Period 7.19 6.36 5.49 3.50 4.17 5.49 5.12 4.70 4.52 4.50 
T.F. Cohort T.F. 6.0 5.5 5.0 4.5 

Cohort GRR 2.9 2.7 2.4 2.2 
c.1955 1960 1965 1970 



Table 4.1 Continued
 

Assumption III 

lalays 
 Age-Specific Fertility Rates
 
Ages 1955 1960 1965 1970 
 1975 1980 1985 1990 1995 2000 

.15-19 .194u .1536 
.1014 .0412 .0412 .041.2 .04 .2 .0412 .0412 .0412 
20-24 .3376 .4150 .3631 .1995 .1713 .1713 .1713 .1713 .171.3 .1713
 
25-29 .3174 .3254 .3787 .1721 =- .2507 
.2507 .2507 .2507 .2507 
30-34 .2214 .2516 . 303.7 .13.l1 .1580 .1564 .19f0 .1900.1900 .1900
 
35-39 .1326 .1671 .2030 
.1010 .0654 .1256 .1056 .0694 .0694 .0694
 
40-44 .0416 .0536 .0747 
.0380 .0275 .0234 .0580 .0487 .0320 .0320 
45-49 .0104 .0106 .0170 .0003 .0070 . 60- .0047 .0097 .0031 .0053 
Period 6.28 6.88 7.19 3.36 3.6C6 3.37 4.1.1 3.91 .1 3 .8 0. 

I Cohort T.F. 6.0 5-.2 .4 4 3.8 
Cohort GIRR .2.9 2.5 .2 1.9 

c.1955 1960 1965 1970 

Indians
 
Ages 1955 1960 1965 
 1970 ].975 1980 1985 1990 1995 
 2000


15-19 .2346 .1525 .0838 
.0412 .0412 .0412 .0412 .0412 .0412 .0412 
20-24 .3926 .4474 .3392 .2163 • 1713 .1713 .1713 .1713 .1713 .1713 
25-29 .3405 .3054 .3221 .1941 .2437 .2507 ;2507 .2507 .2507 .2507
 
30-34 .2557 .1714
.1934 .1200 
.1368 .1090 .1900 .1900 .1900 .1900
 
35-39 .1547 .1297 .1265 0583 .659 .066 .0694. 108O .0694. .0694 
40-44 .0555 .0405.0452 .0172 .0101 .0236'.0502 .0400 .0320 .0320
 
45-49 .0048 .0035 .0041 .0032 .0034 .0036 .0047 .0004 .0067 .0053
 
Period 7.19 5.49
6.36 3.25 
 3.65 3.94 3.97 3.86 3.04 3.80
 
T.F. 
 Cohort T.F. 6.0 5.2 
 4.4 3.8
 

Cohort GRR 2.9 2.5 
 2.2 1.9
 
c.1955 1960 1965 1970
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Table A.1
 

Excerpt of Standard Fertility Table
 

Parameters AveracTe Births by Five 
a X 12/X 0-o5 5-10 10-15 

.5 24 1.09 .65 .28 

.6 20 1.20 .64 .25 

.7 17 1.30 .63 .23 

.8 15 1.39 .61 .21 
1 1.0 12 1.53 .57 .20 

1.2 10 1.64 .52 .20 
1.5 8 1.77 .48 .20 
2.0 6 1.91 .43 .22 
2.4 .5 1.98 .43 .22 

.5 24 1.19 .90 .47 


.6 20 1.33 .92 .46 


.7 17 i.45 .93 .44 


.8 15 1.55 .94 .42 

1.5 1.0 12 1.72 .93 .39 


1.2 10 1.86 .93 .37 

1.5 8 2.02 .91 .34 

2.0 6 2.22 .87 .32 

2.4 5 2..33 .85 .32 


.. 5 24 1.24 1.09 .65 

..66 20 .1.39 1.15 .64 

..7 17 1.52 1.19 .62 

.8 15 1.64 1.21 .61 


2.0 1.0 12 1.83 1.25 .59 

1.2 10 1.91 1.26 .58 

1.5 8 2.18 1.27 .54 

2.0 6 2.41 1.27 .50 

2.4 5 2.55 1.26 .48 


.5 24 1.28 1.32 .94 


.6 20 1.44 1.44 .96 


.7 17 1.58 1.52 .98 


.8 15 1.71 1.59 .98 

3.0 1.0 12 1.93 1.70 .98 


1.2 10 2.11 1.78 .97 

1.5 8 2.32 -1.85 .96 

2.0 6 2.58 / 1.93 .93 

2.4 5 2.73 1.98 .91 


Year Interval of Marriage
 
15-20 


.15 


.14 


.13 


.13 


.14 


.14 


.15 


.14 

.14 

.28 


.26 


.25 


.24 


.22 


.21 


.20 


.20 


.19 


.40 


.39 

37 

.36 

.34 

.33 

.30 

.28 

.27 


.65 


.64 


.63 


.62 


.60 


.58 


.55 


.52 


.50 


Total
 

2.17
 
2.23
 
2.29
 
2.34
 
2.44
 
2.50
 
2.60
 

-2,70
 
2.77 

2.84
 
2.97
 
3.07
 
3.15
 
3.26
 
3.37
 
3.47
 
3.61
 
3.69
 

3.38
 
3.57
 
3.70
 
3.82
 
4.01
 
4.08
 
4.29
 
4.46
 
4.56
 

4.19
 
4.48
 
4.71
 
4.90
 
5.21
 
5.44
 
5.68
 
5.96
 
6.12
 



Table A.1 Continued 

Parameter 
O 1 
- 5 

.6 

.7 

.8 
4.0 1.0 

1.2 
1.5 
2.0 
2.4 

.5 

.6 

.7 
*8 

5.0 1.0 
1.2 
1.5 
2.0 
2.4 

Averaqe 
12/TJ 0: 
24 1.30 
20 1.46 
17 1.61 
15 1.74 
12 1.97 
10 2.15 
8 2.38 
6 2.65 
5 2.80 

24 1.30 
20 1.47 
17 1.62 
15 1.76 
12 1.99 
10 2.18 
8 2.40 
6 2.68 
5 2.84 

Births 
-5 -]. 
1.45 

1.59 
1.71 
1.81 
1.97 
2.09 
2.23 
2.38 
2.46 

i.52 
1.68 
1.82 
1.94 
2.13 
2.28 
2.45 
2.65 
2.77 

by Five 
i0 15 
1.14 

1.21 
1.25 
1.28 
1.33 
1.35 
1.37 
1.37 
1.37 

1.28 
1.38 
1.45 
1.51 
1.60 
1.65 
1.71 
1.77 
1.80 

Year Interval 
15-20 Total 
.86 4.75 
.88 5.14 
.88 5.45 
.88 5.71 
.87 6.14 
.86 6.45 
.84 6.82 
.81 7.21 
.79 ".7 42 

1.03"' 5-.13 
1.07 5.60 
1.10 5.99 
1.11 6.32 
1.13 6.85 
1.14 7.25 
1.13 7.G9 
1.12 8.22 
1.10 8.51 

of Marriaqe 



Table A.2
 
Alternative Projection. on Female Population by'>Ethnic Groups
 

Chinese 7 Assumption I 

Year 1970 1975 19S0. 1985 1990. 1995 2000 
Age Group04 382,393 110,060 100,832 99,302 91,437 94,-92 99,363 

5-9 

10-14 
15-19 
20-2,; 
25-29 
3C-34 
35-39 
40-1-4 

£3,79 

106,321 
93,540 
79,596 
52,166 
51,C13 
41,G45 
36,206 

S2,297 

9P, 651 
106,002 
93,272 
79,30A 
51,907 
51,433 
41,157 

109,933 

02,181 
9,9- 39 

105,739 
-,,2,29 
70,910 
51,526 
50,331 

103,706 

109,770 
32,005 
93,156 
105,400 
32,467 
73,331 
50,023 

98,GS7 

100,552 
109,542 
01,769 
97,796 
104,876 
-1,790 
77,414 

91,301 

90,548 
00,319 

109,227 
81,46 
97,310 

104,107 
90,715 

94,5C2 

91 25"2 
9 S,336 

1 3,003 
10,826 
81,064 
96,597 

102,883 
45-49 

"50-54 

-55-59 
60-0C 
65-69 
70-74 
75+ 
TOAL 

23,67, 

27,999 

27,136 
21,053 
15,3-9 
9,509 

13,102 
73,374 

35,530 40,309 
28,306 341,409 
25,635 27,A54 
24,326 21,5C1 
18,215 21,626. 
11,910 14,133 
7,52-1 7,474 

n367,02949,513 

.,7/- 409,.3 
39,204 43,A19 
22,870 37,365" 
25,22C9 30,277 
21,267 21,79 
16,730 16,.501 
0,953 10,630 

1,013,.12 1,076,956 

.75,_09 

48,506 

4',147 
34,41P 
26,195 
16,977 
10,3 2 

i,134,822 

09,021 

73,741 

46,231 
42,507 
29,778 
20,325 
.11,052 

1,14 ,071 

Crude Dirt- Ratc 
5Under15 

.0217 
37.6 

.0258 
34.2 

.0233 
32.2 

.0197 
31.5 

.0172 
2.1. 

.0169 
25.4 

.0170 
24.2 

Population 



Malays - Assumption I 

Year 1970 1975 1980 1985 1990 1995 2000 

Age Group 

0-4 22,242 21,896 23,90t 27,320 27,868 24,623 23,372 

5-9 26,038 22,216 21,070 23,17S 27,2'3 27;F,35 24,595 

10-14 23,126 2G,001 22,135 21,339 23,044 27,250 27,796 

15-19 17,951 23,076 -25,945 22,137 21, 792 23,793 27,191 

20-24 1 ,607 17,399 23,01C 25,071 22,074 21,730 23,724 
25-29 3,749 13,537 17,034 22,926 25,77- 21,903 21,650 

:0-34 10,343 8,706 13,490 17,745 22,812 25,643 21,083 

35-39 8,201 10,267 3,642 13,391 17,615 22,644 25,460 
40-44 6,010 8,105 10,147 3,541 13,234 17,409 22,379 
45-49 5,090 6,603 7,954 9,958 3,331 12,907 17,084 

50-54 3,59 4,941 6,437 7,720 9*,665 8,135 12,606 
55-59 2,779 3,429 ...4,709 6,182 7,3.5- 9,212 7,754 

60-64 2,045 2,560 3,159 4,33- 5,'G95 6,778 3,485 

65-69 1,043 1,769 .2,215 2,733 3.753 4,927 5,864 
70-74 693 809 1,373 1,710 2,120 2,912 3,323 

640 529 515 822 1,.07S 1,324 1,799 

OTAL 152,960 172,444 193,433 217,119 240,354 259,210 275,467 

Crude Jirth Rate .02C9 .0257 .0251 .0256 .11236 .0194 .0173 

% of Population 46.4 40.6 35.3 34.1 33.4 31.3 28.0 

Under 15 



"'alays - Assumption II. 

Year 1970 1975 1980 1985 1990 1995 2000 
Age Group 

0-4 22,242 25,409 4.1504 54,450 57,989. 53,704 70,728 
26,038 22,216 25,379 41,536 54,387 57,922 5S,636 

10-14 
15-1 

23,126 
7,951 

26,001 
23,076 

2.2,185 
25,945 

23,343 
22,137. 

41,478 
25,239 

54,310 
.., 330-

57,040 
54,193 

20-24 13,607 17,89 .23,010 25,371 22,0741 25,216 41,270 
25-29 
30-34 

8,749 
10,343 

13,557 
8,706 

17,834 
13,490 

22,926 
17,745 

25,776 
22,0.2 

21,993 
25,634 

25,124 
22.,883 

35-39 6,201 10,2G7 8,642 13,391 17,615 22,644 25,460 
40-44 
45-49 

6,810 
5,090 

8,105 
6,683 

10,147 
7,954 

8,541 
9,953 

13,234 
8,361. 

17,409 
12,907 

22,379 
17,034 

50-54 3,598 4,941 6,487 7,720 9,663.. 8,135 12,606 
55-59 2,779 3,429 4,709 6,182 7,350. 91212 7,754 
.G0u4 2,045 2,560 .3,159 4,333 5,695 6,778 8,485 
65-69 1,043 1,769 2,215 2,733 3,753 4,;27 5,864 
70-74 698 09 1,373 1,718 2,120 2,912 3,323. 
75+ 640 529 515 822 1,.078 1,324 1,799 
TOTAL 152,960 173,937 214,626 265,411 318,704 71,51& 434,92-0 

Crude' Birth Rate .0289 .0266 .0393 .0416 .0369. .0321 .0330 
% of°Population 46.4 41.8 41..8 46.2 48.8 46.6 43.6 
Urder 15 



Malays - Assumption IiI 

Year 1970 1975 1930 15 1900 1995 2000 
Age Group 

0-4 22,242 22,'2-05 30,975 30,554 44,286 43,G53 46,652 
5-9 26,038 22,92i 22,1-9 30,939 33,509 44,235 43,S32 
10-14 23,126 26,0. 22,185 22,149. 30,395 33,455 44,172 
15-19 17,951 23.,07*6 25,945 22,137 22,100 30,029 33,372 
20-24 13.,G07 17,299 23,010 25,971 .22,074 22,037 30,740 
25-29 S,749 13,557 17,834 22,926 25,776 21,993 21,956 
30-34 10,343 2,706 13,490 17,7.5 22,-2_2 25,'64( 21,803 
35-39 8,201 10,267 S,642 13,391 17,615 22,644 ,460 
40-44 6,810 8,105 10,147 3,541 13,234 17,409 22,379 
45-49 5,090 b ,6 3,' 7,954 9,'53 3,381 12, 937 17,031"-­
50-54 3,598 4,943. 6,437 7, 720 9, C5 8,135 12,610 
55-59 2,779 3,429 4,709 G,132 7,353 9,212 7,734 
60-64 2,045 2,560 3,159 4,333 5,695 6,773 3,433 

65-69 1,043 1,759 25 2,2,733 3,753 4,_,27 5,334 
70-74 693 c09 1,373 1,78, 2,1 ,-12 ,3 
75+ 640 529 515 322 1,073 1,32-1 1,799 
TOTAL 152,90 !72,7b3 200,r.017 5, 275,352 313,3n7 352,"3 

Crude Birth Rate .0289 .0260 .0313 .0332 .0327 .0285 .02G9 
% of Population 46.4 40.8 37.7 39.3 41._ 41.0 38.7 
Under 15 



Indians - Assumption I. 

Year 1970 1975 1980 1935 1990 1995 2000 
Ace Group 

v
0-4 7,764 8,895 *9,204 10,472 ,213 9,152 8,916
 
5-9 9,607 7,755 08,835 9,193 O,460 10,202 9,141
 
10-14 9,065 9,593 7,744 8,872 9,180 10 ,445 10,1G7
 
15-19 6,93 9,046 9,573 7,727 3,853 9 ,161 10,422
 
20-24 5,61g 6,963 9,020 9,545 7,705 8,S28 9,134
 
25-29 3,617 5,597 6,9.37 8,986 9,510 7,677 S,795
 
31-34 ,101 3,599 5,570 6,903 3,-,42 9,463 7,639
 
35-39 3,227 4,071 •3,373 5,529 6,052 3,376 9,394
 
40-14 2,667 3,189 .4,023. 3,531 5,464 6,772. 8,772
 
43-49 1,869 2,617 3,130 3,948 3,465 .5,362 6,64G
 
50-54 1,172 1,314 2,540 3,03 3,032'.7 3,363 5,205
 
55-59 891 1,117 1,729 2,421 2,S95 3,653 3,205
 
60-64 465 821 1,029 1,593 2,230 2,657 3,364

65-69 310 402 710 190 1,378 1,930 2,307
 

70-74 167 241 312 551 691 1,069 1,497
 
75+ 133 122 148 194 328 433 649
 
TOTAL 57,656 65,842 74,126 83,395 92,000 .99,052 105,276
 

Cruide Birth Rate .0218 .0229 .0217 .0227 .0207 .0177 .0166 
of Population 37.4 33.5 30.4 30.9 30.1 26.7 . 26.2 
Under 15 



Indilans - Assumption ii 

Year 1970 

Age Group
0-4 7,764 
5-9 9,607 

10-14 9,065 
15-19 6,933 
20-24 5,618 
25-29 3,617 
30-34 4.,101 
35-39 3,227 
40-44 2,667 
45-49 1,869 
50-54 1,172 
55-59 891 
60-64 465 
65-69 310 
70-74 167 
75+ 133 
TOTAL 57,656 

1975 

10,11o 
7,755 
9,593 
9,046 
6,963 
5,597 
3,529 
4,071 
3,109 
2,617 
1,014 
1,117 

821 
402 
241 
122 

67,065 

1930 

i.,075 
10,107 
7,744 
9,573 
0,020 
6,93•7 
.5,570 
3,573 
4,023 
3,130 
2,540 
1,729 
1,029 

710 
312 
14P_ 

77,219 

1905 

21,250 
11,062 
10,092 
7,727 
9,545 
S,91FG 
6,903 
5,529 
3,531 
3,943 
3,03S 
2,421 
1,593 

090 
551 
194 

97,263 

!990-

21,172 
21,226 
11,047 
10,071 
7,705 
9,510 
8,942 
6,S52 
5,464 
3,465 
3,832 
2,395 
2,230. 
1,373 

691 
32. 

116,009 

1995 

20,721 
21,147 
21,196 
11,023 
10,042 
7,677 
9,463 
3,076 
6,772 
5,362 
3,3G3 
3,653 
2,667 
1,930 
1,069 

433 
135,3 4 

2000 

23,835 
20,697 
21,11S 
21,150 
10,991 
10,0 5 
7,639 
9,394 
8,772 
6,646 
5,205 
3,205 
3,364 
2,307 
1,497 

649 
156,525 

Crude Birth Rate 
% of Po.Pulation 

Under 15 

.0218 
37.4 

.0256 
34.5 

.0252 
32.8 

.0401 
39.9 

.0343 
43.2 

0297 
45.0 

.0301 

41.3 



Indians - Assumption III 

Year 1970 1975 .1980 1905 1990. 1995 2000 
Age Group 

0-. 7,764 9,016 1.2,167 15,146 16,233 16,310 17,935 
5-9 9,607 7,755 .,006 12,153 15,123 16,219 16,291 

10-14 9,065 9,593 •7,744 ,. ?3 12,136 15,107 16,196 
15-19 6,9-3 9,046 9,573 7,727 3,974 12,110 15,074 
20-24 5,618 (,963 .9,020 9,545 7,703 :',943 12,075 
25-29 3,617 5,597 6,937 8,286 9,510 7,677 8,915 
30-34 4,101 3,599 5,570 6,903 3,942 9,463 7,639 
35-39 3,227 4,071 3,573 5,529 6,n5. 3,076 D,394 
40-44 
45-49 

2,667 
1,,69 

3,1-D 
2,617 

4,023 
3,130 

3,531 
3,943 

5,464 
3,465 

6,772
5,32 

8,772
6,66 

50-54 1,172 1,014 "2,510 3,033 3,032 3,363 5,203 
55-59 
60-64 

d91 
465 

1,117 
021 

1,729 2,421 
-,029 1,593 

2,895 
2,230 

3,653 
2,657 

3,205 
3,354 

C5-69 310 402 710 690 1,37a 1,930 2,304 
70-74 167 241 312 551 691 1,069 1,497 
75+ 133 122 143 194 328 433 '49 
TOTAL 57,656 65,963 77,210 91,15C 105,769 119,959 135,165 

Crude Birth Rate .0218 .0232 .0277. .0303 .0289 .0262 .0261 
of Population 37.4 33.6 32.8 36.2 33.6 38.2 36.6 

Under 15 
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77 A Demographic Analysis of Interethnic
 

.ssimilation and Its Implication For
 
Population Change in Singapore
 

by
 

Che-e'u Lee
 

Summary
 

The objective of this study is to investigate changes 

in the number and type of inter-ethnic marriages., patterns of 

nuptiality and marital fertility in Singapore, and to analyze 

the impact of such changes on overall population trends. in­

sight into the dynamics of these processes is especially crucial 

to the understanding of modernization given the following 

paradox: a) from the limited perspective of political conflict,
 

in the early stages of modernization one is often led to observe
 

intensified differentiation along ethnic lines as ethnicity
 

becomes a base for mobilization by political parties; b) on the
 

other hand, modernization implies a broadening of limtted horizons
 

and expanded participation on a national level with increasing
 

education and urbanization. This study, by an investigation
 

of ethnic patterns and trends of'the selected demographic be­

haviors, may shed some light on the relative importance of the
 

two factors of the paradox.
 

Students of comparative ethnic relations tend to focus
 

on power conflict and socio-ethnic stratification. This type
 

of analysis leads one to observe intensified diffecrentiation
 

along ethnic lines in the process of modernization. For a more
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complete picture of thc situation, the countervailing factor
 

of ethnic assimilation which is 
also occurring, has to be
 

considered. 
 It is the working assumption of this study that
 

population change and socio-economic development are concomitant 

phenomena of 
a society undergoina modernization. Population 

change, however, must be understood by its demographic components. 

Nuptiality and fertility were selected for this study. Changes 

in each of these demographic components vary from one ethno­

cultural group to another. 
 A trend toward similarity in these
 

demographic beliavior patterns 
serves as an indicator as well
 

as a consequence of nodernization. 

Another important de-.ocraphic aspect of interethnic relation­

ships is found in interethnic marriage. 
 In almost every country
 

in Southeast Asia stricter regulation of immigration has been 

introduced since the establishment of an 
independent sovereignty.
 

The consequence has been 
an increasing balance in sex 
compositicn 

of each ethnic oroup residing in a multi-ethnic society favoring 

intra-group marriage. the other hand,On 
 one may also hypothesize
 

that the barrier to interethnic marriage may be weakened when 

nationalization and modernization leads 
to assimilation.. These
 

considerations suggest the 
following cuestion: whether or not
 

a trend to.'ard increased interethnican marriacie is discernible 

from marriage data for $in.tapore? The interethnic marriaqe 

analyzed in this study is meant to nauge the extent of direct 
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intermingling between ethno-cultural groups in Singapore.
 

The n'ain-thrust of this research report consists of three
 

distinouishable sections: 
 an analysis of interethnic marria.e
 

as observed in the 1960;s; an investigation of the differential
 

processes of nuptiality and fertility transition among the major
 

ethnic groups; and an analysis of the growth prospects for the
 

three ethnic populations in Singapore.
 

1) Registration data on interethnic marriages for 1962-69 were
 

analyzed to measure interethnic distance and its 
changing trends
 

in Singapore. Attempts were made to 
overcome some 
of the method­

ological difficulties involved in usinc intermarriage as a aauqe
 

of inter-group relationship. No substantial 
trends of change
 

were discovered for interethnic marriace in Singapore during
 

the decade of 1960. 
 Kowever, the stronger likelihood to out­

marry among the smaller minority ethnicities (Eurasians, -uropeans
 

and "Others," including mai .ly Arabs and Ceylonese) with marriage
 

partners in the najority ethnic groups 
(Chinese, Malays, and
 

Indians-Pakistanis) .is 
clearly indicated, when the index of
 

likelihood of intermarriage is controlled for unequal 
sex"com­

positions and group sizes. 
 This suggests that obstacles in
 

intergroup assimilation may be greater between the major ethnic
 

groups, especially between Chinese 
and :.alays. Thub, a direct
 

policy designed to bring some reduction'of differences among
 

these major groups 
and a vigorous assessment of the consequences
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of any other policies, whether advertent or inadvertent, on 
socio-economic differentials between the groups 
are called for.
 
2) The literature of population studies in general and the
 
on-going analysis of Singapore's population in particular,
 

reveal a gap between the de.ographic targets set by development
 
policies and the action programs for family planning. There 
is a lack of meaningful studies on the implications of changing
 
aggregate birth and marriage rates for behavioral change in the 
family-building process occurring to average households. 
 On
 
the other hand, there is aalso lack ,f studies on the iTpli­
cations 
 for aggregate demographic prospects of certain behav­
ioral chances observed 
 for the acceptors of family plannina 

programs. Both situations often have arisen from 
a lack of a
 
compre:hensive methodology 
 that links the 
two types of-analyses. 

A demographic method has been developed by the researchers
 
of this study project which attempts to recorded
make demographic 
data relevant to an understanding, of underlying behavioral chanacs. 
We are enabled by tfis method to analyze concomitant changes
 
in the pattern of entry into marriage and in the tempo of child­
bearing within marriage as both interact to ge'ndrate an -tge­
schedule of birth rates. The latter is 
usually available from
 
Census and 
Registration data. 
 This method is applied to an 

investigation of the differential processes of fertility decline
 
arong the Chinese, Malays and Indian-Pakistanis. 
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Tnere is eviuence of both a "Ialthusian" (from an early
 

to a late pattern of marriage) and a "Neo-;Nalthusian" control
 

of fertility among all three major ethnic groups in Singapore.
 

The Chinese have been leading in both the rapidity and extent
 

of this transition. The Malays seem to be slower in this tran­

sition while the Indian-Pakistanis rank between two other groups
 

in the modification of their marital fertility, but remain "early"
 

in their age at marriaae. These findings are consistent with
 

a previous study by Chang (1970) who employed different methods
 

of analysis. In our present effort ad-ditional insights were
 

gained by translating these changes into me-ningful behavioral
 

indices. LMarital fertility patterns are seen in the average
 

number of births at different stages of married life and are 

described by the speed of having the first child after rarriage, 

and by how the length of time between conceptions is increased 

as the number of births increases. By these we can judge the 

behavioral modification in fertility limitation by either spacing 

or reducing the family size or both. Although some control 

by limitino the accunulated family size is observable for all 

three ethnic groups, prolonging the time for early conceptions 

within marriage is apparent only among the Chinese women and 

is prominent only as late as 1970. 

3) These observations enable us to draw some differential pro­

spects of further fertility change in the near future for the 
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three ethnic groups. If the current Second Five-Year Plan (1971­

1976) is to work successfully, reasonable targets and appropriate
 

program efforts should 'be differentiated according to the differ­

ent subject populations such as ethno-cultural groups and should
 

be realistically planned according to such differentiation. On
 

the basis of most recent patterns of marriage and marital fer­

tility for the three ethnic groups, we have projected behavioral
 

patterns for the Chinese, Malays, and Indian-Pakistanis along
 

actual cohorts (or age groups) who would be subject to the current 

family planning programs.
 

Population projection is not pri-marily an exercise to
 

generate a precise vision of future numbers, which differ rather
 

insignificantly for a short-run projection. However, crucial
 

differences in the age structure among the three ethnic groups 

may result from alternative routes of fertility transition
 

followed by the currently reproducing age cohorts. If the ethnic 

differences in marriage and childbearing patterns are maintained,
 

the Malays and Indians are expected to have a much higher de­

pendency-ratio (as measured by the proportion under age 15) than
 

the Chinese in the coming generation. Whereas, if the incoming.
 

reproductive cohorts are to converge to the Chinese pattern of 

marriage and childbearing, the proportion of the population under
 

age 15 will be reduced to a level lower ihan 30% in the year 2000.
 

As revealed in the population projection, it is rather
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difficult to expect a crude birth rate lower than 20.0 per thou­

sand in the decade of 1970, even under the most optimistic
 

assumption on the prospective fertility change. This is the
 

case for all three ethnic groups due to the large number of
 

young cohorts as a consequence of the post-war baby boom in
 

Singapore. Moreover, effective programs for family-size limi­

tation are necessary during the 1970's in order to bring fer­

tility of those who are currently aged 35 and over down to a
 

very low level, if the demographic target is set to reach a
 

low level of 20.0 in the next decade. For the younger age cohorts,
 

especLally among the Malays and Indiahs, a rigorous campaign
 

for a small family-size orientation is a precondition for a
 

reduced birth rate. Otherwise, the apparent slowing-down of
 

the pace of family-building, as may have been the impact of
 

present planning programs, would have only a temporary effect.
 

The 1980's overall fertility rate may bulge again as it is con­

tributed to by a "making-up" process in the later stage of
 

reproduction among those who are experiencing a depressed far 

tility at the bnginning. This analysis, more than incident lly, 

supports the advocates of reorienting the Second Five-Year Plan 

toward a campaign of small-family norms, rather than sanp-y 

providing clinical services for fertility control. 

This research as a whole, though technically different
 

in analysis as presented in separate sections, seems to indicate
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that direct intermingling between the ethnic groups in Singapore
 

is not evident as measured by intermarriages. However, there
 

are signs of behavioral convergence among the three major ethnic
 

groups as far as the demographic analysis of marriage and marital
 

fertility can reveal. It is possible that the "natural" course
 

of inter-grou2 assimilation to the extent of intermarrying must 

be preceded by a gra..ual eliAr-ination of other differences which 

create the general social inequality between ethno-cultural 

groups. In this perspective, conscious policy planning and 

public program designs ray be necessary to help implement a 

goal of intergroup integration. 

Although this study project has attempted to break through
 

limitations set by data which are less than direct, we must urge,
 

in conclusion, that a balanced social development policy demands
 

systematic collection of direct measurements of individuals'
 

behavioral changes in the general populace over time. Singapore
 

has recently made somne headway in this direction, however, it 

is wc.rth reiteratin-that in-depth 's'urvey studies should also 

be desiTned to supplement the aap of information in macro-scale 

analysis. Otherwise studies of either type may lose sicght of 

each other. 


