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Levels and Trends of Mortality in
 
Indonesia, 1961 to 1971
 

INTRODUCTION 

Since the Second World War rapid mortality de-
clines have taken place in many countries of the 
developing world. Because the major causes of these 
declines, innovations in publiC health and sanitation, 
a1e thought to be easily importable arid applied to 
countries at any level of economic and technological 
development, it has been expected that similarly rapid 
declines would be repeated in other high mortality 
countries 11]) 

Indonesia has only partially participated in these 
declines. During the last half of the 1930's the crude 
deaith rate of In1donesia (about 28 per 1,000 inhabi-
tants) was similar to that of its neighbors, Malaysia (21 
per 1,000), Hong Kong (29 peir 1,000), and Singapore 
(22 p.r 1,000) [21. In 1971, the death rire of Indonesia 
was still around 20 per 1,000, but tie death rates of 
the three other countries were all below 10 per 1,000.1 
Why (fill the Indonesian death rate not fall as quickly? 
Probable factors include: 

" 	A late start in Ipublic health anid sanitation 
programs caused by the War of Independence, 
which immediately followed the Japanese occu-
pation and lasted until 1949; the effects musthave lasted beyond the endl of the war; 

" A precarious and fluctuating food supply, 
especially of rice, which negated much of thedisease eradication program; 

" 	The high cost of modern medicine relative to 
incomes[3]; 

" 	 The rapid rise of food prices relative to incomes [4]. 

This report takes a close look at mortality trends in 
Indonesia during the 1960's, presents life tables for the 
country for 1961 and 1971, and discusses the effect of 
mortality change on other demographic variables. 

See table K; and United Nations, Demographic Yearbook 
1972, New York, pp. 529-530. 

SOURCES OF DATA 

Levels of mortality in Indonesia are as uncertain as 
oth2r demographic variables and equally difficult to 
measure. Vital registration has been mandatory off and 
on since 1911, but it has never been enforced arid has 
been deficient in both coverage and content. Only 
changing and selected areas of Java and Madura have 
been included and about half of the deaths in the cov­
ered areas are missed(51 . Annual totals of registered 
deaths have not been published regularly. 

The first population count in Indonesia took place 
in 1775. Although there have been many since then, 
the coverage generally has been of low quality and 
limited to Java. The first attempt to count people in­
dividually, instead of relying on village heads for local 
totals, was in 1920. This was also the first time islands 
in addition to Java and Madura were included. Other 
censuses followed in 1930, 1961, and 1971.2 

In the 1920 census the ,tative population was di­

vided into tvL broad age groups: less than 15 years and 
15 years and older. In the 1930 census the native popu­
lation was separated into three groups: infants unable 
to walk, other children, and adults. The actual breakoff
point for "children" in 1930 and "less than 15" in1920 appears to be the same, but probably was not age 

15. 

The reported age distributions in thte 1961 and 1971 
censuses show extensive age rnisstatements and are 
inconsistent with each other. The International Statis­
tical Programs Center (ISPC) has undertaken a simul­

taneous evaluation andadjustment of these censuses[6].
These adjusted censuses form the basis for the life 
tables presented here. 

2For details about these population counts, see Widjoio
Nitisastro, Population Trends in Indonesia, Cornell University 
Press, New York, 1970, p. 158, and Sam Suharto, Gaoffrey
McNicoll and Lee J.,y Cho, The 1971 Indonisian C'nsus: An 
Introduction, mimeographed, undated. 

-1-, 



2 LEVELS AND TNENDS OF MORTALI TY 

"Ilere have also been nun ;rous demographic anu 
labor force surveys since the mid-1950's, hoLit their low 

quality renders them of little use for estimating vital 
events. 

THE HISTORICAL TREND OF 
MORTALITY IN INDONESIA 

It is exeIely diffi cult to estimate accurately the 
historical trend of r1rortal ity if Inrdonesia." ihe mortal-
ity level wars extrenmely high during the period preced-
ing the Second World War Estimates of crude death 
rates for this period q, rerally vary from 28 to 35 per 
1,000, implying a life expectancy at birth of 30 to 35 
years. The annual death rates (hring this period were 
highly erratic, varyiI with tile incidence cf the tra-
ditional -iridenic arid endernic diseases-malaiia, 
tubercilos;.,, cholera, smallpox, plague, and typhus. 
Al thougih s)me diseae control measures were intio-
duced duirirng] this period, the incidcrnce of these 
diseases, except posshie ilague andt smallpox, le-
maimed hiilr, fa:ilitatied by rirsaritary rousing and 
malnutritionl7] . Any (lucr.ase ill death rates that might 
have rcurred duirinl te late 1930's was probably 
erasen (lurinql tie Jajiafrrse OCCLpation .f 1942-45 and 
the folloVirg War of irnl)eInieilC(e whicih lasted until 
1949. 

II spite of the return of siallirox and ilagLue in tue 
eirly 1950's ani a smallpox epiderrrc in 1956[81 , most 
eStilIates Of death rates have showri a (ecl ine durirng 
tho decade to abolt tire prewar hr:\rl. lire fairly quiet 

aInld sta h ie)o(1t Of conoiir; lrowth during the 
1950'%nmade ,ome kind of decline porssible, hut exlieC­
tation of lif: al birth was probably no higiher than 35 
to 38 yend fsnd u rin r lilt e d ecade . 

Althoulh tire declire i mortality driig the 1950's 
was probahly small, in apiear-, to have signaledt a tuill-
ing poiit in tire mortality history o f Indonesia. Instead 
of continuing on a high, trendless path, mortality had 
begun a downward trend, albeit slow anid erratic, 

How fast death is fe'l during the 1960's is a 
matter oh sliecrilatiorn. Ewer thourgh there is a wveaith ofdataer fo thIs(.CLIdtia en 1:in theresse lh fof 
dta for this i surdvc,Clysin)j the censuses Of 1961 
and 1971, demographic surveys in- 1961 and 19132, and 
several national socioeconomic surveys, tie data in 
general are defective and inconisktent. As a result, esti-
males of life lxpectancies aud death rates have beern as 

3For a more drtail 'l,cr- tion of tiw historical trend of 
mortality, ,en DrnrKgrjirhc Fretbook of Indonesia, Lumbnsuqa 
Denroqrafi, FdkoL as Euuuorn, Un-v,tswts !ndonesra, Jakarta 
1973, pi. 84-129. Except where otherwise nonted, thrs section 

is based on that sourco. 

much a function of the data bas; chosen lntid tie data­
adjust ment techni ue ued as of file atueal level of 

mortality. 

Estimates of expectation of I;fe at birth during the 
1960's ha e been as low as 37.5 years for 1960 and as 
high as 45 for 1961 and 47.5 for 19-1 '" Assuming an 
expectation of life at birth between 35 and 38 years 

for the 1950's, and considering the economic, environ­
mental, and political conditions of Indonesia during 
the followinrg years, it is doubtful that expectation of 
life at birth during the 1960's could have been any 
higher than 40 to 41. 

LIFE TABLES FOR THE 1960's 

Previous researchers have prepared three life tables 
for the 1960's which, because of their accessibility, 
have been referred to most often(91 . Two are based on 
the 1961 census and tire third on the 1964 national 
social and ecorrrnic survey. 

In the previous section, life expectancy at birth for 
the 1950's was julcdr-l to be betweer 35 and 38. 
Assumirng that the life expectancy in 1959 was no 
greater than 40, all three life tables impl', rapid dle­
clines in the risk of death. Such rapid declines are 
inconsistent with the health and economic conditiorns 
in Indonesia during the first half of the sixties.r Table 
A gives expectation of life at birth for each of !.hcse life 
tables and the implied pace of improverent from a 
hypothetical life expectancy of 40 in 1959. 

All three of these life tables were constructed with 
the help of model life table. As more data are oh­

tained from the developing world, it becomes clear that 
patterns ctf mortality much different from those 
Implied by tile existing model life table systems have 
been in force. The most notable differences are in the 
uiex)ectedly high levels of child, old age, and female 
mortality.,r 

4An extens e list of mortality estimates for the 1960's is
given in Peter !. McDonald, "Fewer Indonesians? Bulletin of 
Indonesian Ecnnom,c Studies, Vol. 8, No. 1, March 1972, pp. 
77-78. and Demographic Factbook of Indonesia, op. cit., pp. 
101-i11. 

SA diescription of tire health and economic conditions 
during the I 91O5s is given in a later section. 

For a ccmnprehensive statement on the deviations of 
empirical lifte tables from model life tables and on the weak­
nesses of exsting rnodel life table systen, see the United 
Nations con! .rence report, Report of the Ad Hoc Committee 
of Experts o,? Methods of Revising United Nations Model Life 
Tables (ESOt-WHO EMR/MORT/BP.1), Beirut 1972. 



3 INDONESIA, 1961 TO 1971 

With the results on tie 1971 censu;1)ow dildahle it Table A. Estimates of Expectation of Life at Birth and 
has hecorne possible to COnstruct new life tazhles for the Implied Hypothetical Pace of Improvement 
1560's without depending ot model age?distr bution Since 1959: Indonesia 
and life table Aiheme. The methodology used to con-S rUti c l [ h life t abl e,il, h S ed1f S eUi lly O il the C e n)su s An n u a l im pio we-
Silrvvial techlitille. 7 The h.i , datat were the prelimi- source of R f t iOI ce l' tftat il inltltlife 
narily adjusted esults Oflthe 1961 and 1971 censuses estimate lriod of life at expvctzticy at 
of Indonesia. Based on tl,e evidence availahle, it can be birth (l;is)2 

assumed that ratiorlmirin negligible, Keyfilz andinternla waS 
thus implying that the intercensal growth rtle is a good Flie'jer3 ...... 1961 41.0 0.95
 

W
estimnate of the rate Of natural inClease. That is, the Keyfitz and 
pOpulation agled 10 andrl oVer in 1971 is sitnply the Fl; ler 4 ...... 1961 45.8 2.90 
entire population in 1961 less thetl aths that ocurred 
during the 10-year period. Tabls 13mnd C are the re- Demogi aph ic 

Fictlhook5 ... 1964 47.4 1.49sultant intercensal life tables for mai s and females __II- -- __ 
reslectively. ICoinputedf rorn expectatie:.,s of lifo at birth by sex by

assueili g sex ratio at birth - 1.05. 
2 Based on tie hylothetical assumpin that expectation of 

life at birth : 40.0 in 1959. 
N. Keyfitz and W. FlitIqer, tVoild Population: An Analysis 

of Vital Data, Univi±rsitv of Chicaqo Press, Chicago 1968, 
P. 660.7 A detailed statenmit of the netfblodology is clive. in the 4N. Keyfitiand V. Flieqyir, Poi'ultion1: Facts and Methods

Appendix. of Demoirahl y, W. H. Freeman, San Francisco 1971, p. 392. 
"Relative to the total )101laltion, international migration SDe rnogralflic Factbook of Indonesia U niversitias Iado­

has been neglibible. See Demographic Factbook of Indonesia, nesia Fakultas Ekonorni Lembaga Demografi, Jakarta 1973, 
op. cit., pp. 132-137. ppi. 123.124. 
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Table C. Intercensal Life Table for Females, Indonesia: 1961 to 1971 
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THE TREND OF MORTALITY DURING mainly to a massive rice intensification program 112]. 
THE 1960's This program concentrated on the introduction of new 

seeds and fertilizers and the improvement of the in-
BecaLse daflJth reiistration in Indonesia is not re- frastructure and credit facilities 1131. But even with 

liable 1(] ,it distrilutions are known only at census the increase ill rice production, Indonesia was not self­

dates, ildirei.* lmeVSureS Must be use(] to estimate the sufficient and imported rice throughot t the decade 
trend of leath rfts with in the inteicensal period. The 141. 
level :Win ae it te i of noirt~i ty hve their rigi n in Because milk is an essential factor in the decline of 
the icpirolio l i rl conditions of an area. Elidenio- morbidity and mortality among children [151 , it is 
loglical Con~dlti0InS Vai 7 with changes ill nlutritioll d worthwhile to look at trends in milk production sep­

public health. In this section so1e factors of nutri!ion arately. Unlike the production of other foodstuffs, 
and 1)lic heal th--foi prodluction, food lrices, food milk production increased rapidly during the first half 
consumnpation, 114 health services--are cons5idereCd undoer of the decade. After 1966, milk production fell just as 

the assumption that changes in these factors bring rapidly. Evidence of the effect of the fall in milk pro­
about ChdIig(1s in nmor tality, duction, which coincided with the endiiig of the free 

program of the United Nations Children FundFood l)rcdliction diuring the 1960's failed to keep milk 
found in the rising importance of pace with the rate of population growth (table [) and (UNICEF), may l;e 

as a cause of death during thefig. 1). Whi: food production increased about 1.8 childhood diseases 

percent per year. the population increased at a rate of 1960's [161. 

2.4 	percent. The inadequate food production was a factor in the 
extraordinary inflation of food prices and in the de-

Although the ploduction of rice, the main staple clining real family in -omes throughout the decade 
food, increased almost as fast as population, the (table E and fig. 2). 
increase was -even over the period. Production 
increased less than 1 percent per year until 1968. The Singarimbum emphasizes that an increase in food 
area under crops increased little during this period production does not automatically mean that everyone 
[10] as irrigation systems fell into disrepair [11]. will have more to eat. "At the family level the avail-
From 1968 until the end of the decade, rice pro- ability of rice and other foodstuffs is inevitably 'a func­
duction ircreased by over 5 percent per year, due tion of the distribution of income, which in turn 
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Figure 1. Trends in Production of Selected Food Commodities, Indonesia: 1960 to 1970 

(INDEX NUMBERS: 1960= 100) 
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Figure 2. 	 Index Numbers of Retail Price of Food (Jakarta only) and 
of National Income (current prices): 1960 to 1970 
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Retail Price of Food 

Food Price -	 Income Ratio 

Index numbers of per capita national income at 
current prices were computed only for 1960, 1968, 1969, 
and 1970. A hypothetical trend was assumed from 1960 
to 1968. Per capita national income was computed from 
data on gross domestic product, assuming aconstant de­
preciation rate of 12.8 percent and an dnnual rate of 
population growth of 2.4 percent. 

Food price - Income ratio (an index of the degree food 
price rises exceeded income rises) isthe ratio of the 
index numbers of retail food prices to per capita na­
tional income. The total ratio was computed only for
1960, 1968, 1969, and 1970. Ahypothetical trend was
assumed from 	1960 to 1968. 

Sources: FAO Production Yearbook 1971, pp. 684; 
Statistical Yearbook for Asia and the Far 
East 1970, pp. 135; Indonesia Monthly 
Statistical Bulletin, October 1973, pp. 151. 

Per Capita National Income 

1960 62 64 66 68 70 

Year 
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Table D. Trends in Production of Selected Food Commodities. 
Indonesia: 1960 to 1970 

(Index numbers: 1960 100) 

Total production 1 Per capita production 
Year______ 

- Food j ccreal lice Milk Food Cereal Hice Milk 

1960 ........... 
 100.0 100.0 100.0 100.0 100.0 100.0. 100 *1 100.0 
1961 ........... 97.,1 94.1 () 114.3 95.0 91.8 ( ) 1 111.5 
1962 ........... 106.1 105.9 	 101.5 116.1 100.9 100.9 97.9 110.6 
1963 ........... 99.1 91.6 90.5 117.9 92.0 85.1 6j.i 109.5
 
196-1 ........... 108.7 105.() 96.0 
 135.7 98.5 95.2 88.1 123.0 
1965 ........... 105.2 101.7 102.1 146.4 93.0 91.189.9 129.4 
1966 ........... 109.6 10..,l 108.8 157.1 9t1.6 93.5 95.0 135.5 
19c, ........... 108.7 107.6 109.1 1.12.9 
 91.5 	 90.6 93.0 120.3 
1968 ........... 115.7 118.5 116.0 135.7 95.0 97.3 96.4 111.4
 
1969 ........... 115.7 118.5 123.2 128.6 
 92.7 95.0 99.9 103.0 
1970 ........... 119. 1 124.11 128.0 125.0 93.1 97.3 100.0 97.7 

Base refers to 1960 and 1961 combined. 

Source: Food aind Agriculture 01.,anization, Production Yearbook 1963. Food and Agricull re Organi­
zation, Production Yearbook 1967. United Nations, c,'conomic l1lelti foi Asia andtile Far i st, Vol.
 
XXI, No. 3, D)ecembcer 1970.
 

Table E. 	Distribution of Families and Median Householr Income in Rice Equivalents, 
by Occupational Groups, Indonesia: 1959 and 1968 

Distribution of M-dian household lncoe in 
families rice equivalents

Occupational group (Kg rr year) 

1959 1968 
 1959 
 1968
 

All groups......................................... 
 100.0 100.0 847 715
 

Large farmer .................................. 	 .11.0 11.1 
 1,237 1,411
 
Medium farmer ........................ 	 ......... 12.7 11.4 
 689 766
 
Small farmer.......................... 12.1 17.1 352 266
 
Farmer-laborer ....................... ........ 10.2 12.5 500 448
 
Farmer-other ................................... 13.5 11.1 706 621
 
Laborer ........................................... 
 9.9 11.8 725 489 
Transfer receiver .................... ..... 9.7 8256.8 	 565
 
White collar ......................... .......... 7.8 	 1,970
6.4 	 1,435
Other...................................... 	 . .13.1 
 11.8 974 957 

Source: M. Singarimbum, Some Consequences of Population Growth in Java, p. 17. 

depends on 	 thL distribution of land and other wealth, Progress in public health in Indonesia has been as 
the occupational structure and the social stratifica- er'ratic as that in nutrition. The author of Indonesia's 
tion' "[171. 'irst five-year development plan stated, "Activities in 

The decreasing food production and increasing food _1ie field of public health according to a new concept
prices led to decreasing levels of food consumption and were begun after 1950, and were progressing step by
nutrition both in terms of quantity (calories per person step, but in the long run this achievement took a down­
per day) and quality (grams of protein per person per ward turn because of growing inflation. Deterioration 
day). After 1967, as food production increased and could be observed everywhere, especially in hospital 
prices stabilized, nutritional levels rose. But at no time conditions and in programs for the eradication of con­
during this decade was the Indonesian diet nutri- tagious diseases. Now [1968-69]the health sector has 
tionally adequate. Table F summ',rizes the trends in begun to move forward again after suffering a serious 
food consumption and nutrition. decline"[ 18]. 
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Table F. Levels of Food Consumption and Nutrition, Indonesia: 1961 to 1970 
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The deterioration in public health occurred in both 
rural and urban areas. Hospitals and other public health 
facilities lacked medicine and equipment and therefore 
could utiliz2 only a small part of their capacity. 
Since doctors preferred to remain in the cities, the 
rural health clinics lacked doctors as well as medicine, 
Although the number of child and maternal health 
clinics incieased, the number of visiting patients fell 
when UNICEF stopped supplying medicine and milk 
powder[191 . 

As a result of the deterioration in health services, 
epidemic and endemic diseases which were thought to 
have been eradicated, began reappearing. After 1963 
when tle funds for DDT spraying disappeared, the 
number of malaria cases increased continuously, even 
in the previously eradicated areas. Vaccinations for 
smallpox declined during the decade and thousands of 
cases began appearing, also in areas previously eradi-
cated. A plague epidemic occurred in 1968 and the 
population reportedly is still susceptible to tuberculosis 
and cholera[20], 

It appears, then, that many of the earlier successes 
in controlling contagious diseases were erased during 

This coincided with the underutilization of 
the 1960",. 

health clinics because of problems in transportation,
 
visiting hours, and quality of service. With tile initia-


tion of the first five-year development plan and the 

inflation after 1968, improvements incurtailment of 

public health probably did Occur. 

It is likely that because of declines in per capita 

food pioduction, dlisease eradication programs, and 
health services, plus the effect of a rampant inflation, 
mortality rose during much of the decade (from about 

1963 to 1968). As inflation came under control, the 
economic situation improved, nutrition rose, per capita 

focd production (especially rice) increased, and public 
health services strengthened. Mortality has pobably 
fallen since 1968. 

atit is likely that expectation of life
Therefore, 

birth was higher in both 1961 and 1971 than during 
the decade as a whole. Figure 3 presents the hypo-
thetical trend in mortality for the decade, 

NEW LIFE TABLES FOR 196*1 AND 1971 

To estimate motality trends for the 1960's, it was 
necessary to analy7.J' not only population data but also 
materials related to causal factors in mortality. Clearly, 
this type of analysis is better suited to the estimation 
of trends than to the estimation of levels. In the 
absence of reliable mortality data, expectation of life 
at birth for 1961 and 1971 was estimated by assuming 
that the trend prcsented in figure 3 and the average 
level of life expectancy for the decade presented in 
tables B and C an, accurate representations of Indo­
nesia's mortality - tuation during the 1960's. Life 
expectancy at birtl Nas thus judged to be 39.5 in 1961 
and 41.5 in 1971.9 Males and females were assumed to 
follow the same pattern. 

The life tables fur the census years 1961 and 1971 
were then computed by assuming that the "pattern of 
change" in the rmortality probabi!ities between the 
intercensal life taile and tile 1961 and 1971 life tables 
was the same "p, ttern of change" as that implied by 
the Coale-Demeri West tables[21] at equivalent ex­

pectations of life at birth.' 0 
The estimated 'ife tables, age patterns of death, and 

crude death rates ire shown in tablesG, H,I,J, and K. 

9 As a check, sti ble population theory was used to compute 
independent estimates of life expectancies at birth. This 

method produced approximate estimates of life expectancy 

equal to 40 in 1961 and 42 in 1971. 

'That is 5, x- 5 Vx where 
5x 

5 = estimated probability of death for age group lx,x+5) for
5$x 
Indonesia in ye.,r j Ii = 1971 or 19611, 

p 
=5,x probability of death for age group (x,x+5) during the 

intercensal period for Indonesia, 
cdl = probability of death for age group (x,x+5) in Coale 

5'x o for
° Demeny West table with e equivalent to the estimated eIndonesia. year j, and oo 

Id 

p atg2in 

Demeny West table with e0 equivalent o the estimated eo for 
the intercensal period in Inaonesia. 
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Figure 3. Hypothetical Trend of Life Fxpectancy at Birth, Indonesia: 1961 to 1971 
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Table G. Life Table for Males, Indonesia: 1971 
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Taole H. Life Table for Females, Indonesia: 1971 
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Table J. Life Table for Fema s, Indonesia: 1961 
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CONCLUSION: POSSIBLE EFFECTS OF A 
DECLINE IN MORTALITY IN INDONESIA 

Mortality trends in Indonesia during the early and 
mid-1960's were directly affected by deterioration in 
public health services and declines in nutritional levels. 
There are indications, however, that since 1968 public 
health services have strengthened and nutritional levels 
have risen. As a result, mortality has probably begun to 
decline. 

In the future, mortality is expected to continue 
declining. The speed of the decline will depend upon 
the pace of economic development and upon the 
impact of improved nutrition and public health pro-
grams, 

A sustained mortality decline will affect the size an( 
composition of the population. For instance, if mortal-
ity declines and fertility remains constant the age struc-
ture will change in that the proportion of youth and 
old people will increase. There will then be relatively 
fewer people in the economically active ages and reia-
tively more schou! children and elderly. Consequently 
the cost of education and social sucurity per worker 
will increase. 

If mortality continues to decline, average nuc'ear 
family size will tend to increase-since more children 
will survive-producing pressures on family incomes. 
Historically in Indonesia, the response to these 
pressures has been agricultural-increased use of irriga­
tion and multiple-cropping systems, clearing of new 
land on hillsides close to the village, and the establish­
mentof new villages in the hills and cleared forests[22]. 
Demographic responses were less important-fertility 
remained high and little migration from Java to the 

other more sparsely settled islands occurred. 
There is presently little fertile land remaining in 

Java that could be opened to cultivation. Therefore, in 
the future agricultural responses to the pressures of 
increased family size will be less important than in the 
past. Responses will have to come in the form of re­
duced fertility, rural-urban migration, or migration 
from Java to outlying islands. 

A continuation of the mortality decline in Indo­
nesia-without a simultaneous fertility decline-can 
increase pressures on income on both a national and 
[aMily lavel. A simultaneous fertility decline, however, 
would relieve many of these pressures and allow for 
better conditions for economic and social develop­
ment. 
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APPENDIX 

CONSTRUCTION OF THE INTERCENSAL 
LIFE TABLE 

the intercensal lifeused to constructThe method 
taLie was the census survival technique. The base data 
were the preliminarily evaluated and adjusted results of 
the 1961 and 1971 censuses of Indonesia. It was 
assumed that international migration during the inter-
censal period was negligible. 

The census survival ratio2 for the period 1961 to 
1971 are: 

1971 
p 

1 10ositX = 5X+10 

5 P 

= 	 =where x age group (x, x+4), x 5, 10, 15, ... 65. The 
= last age group is open; 5PIx population in age group 

=(x,x+4) at year j;and 10S R x 10-year census survival 
(x~x4)j an~ t RyerXmake10 

1961 to age group
ratio for age group (x, x44) in 

(x+10, x1l) in 1971. 

Since the base data are adlusted censuses, thle 

10-year survival ratios will form a smooth series, 

The 10-year survival ratios were reduced to 5-year 
survival ratios through the equation 

(2) 5 25si x 

where 5LSRx 5-year survival ratio for age group (x, 

x+4) to age group (x+5, x+9). All other symbols are as 
in equation (1). 

That is, the square root of each 10-year survival 
ratio is estimated to be the 5-year survival ratio for the 
central 5-year age group. For example, the square root 

of the survival ratio trom age group 2t-24 in 1961 to 
age group 30-34 in 1971 is estimated to be the survival 
ratio from age group 22 /-27Y2 to 27 /-32V/2. 

To restore conventional age groups to the survival 
ratios, we estimate 

= 5RSRx2.5 + 51LSlz'x+7 
(3) 	 5 LSI x+5 5 

2 

where 5 LSR x = adjusted 5-year survival ratio for age 
group (x,x+4); and all other symbols are as in the pre­

vious equations. 

This series, LSR, is the first estimate of life table 
survival ratios (5 Lx.5/ L ) for age groups 5-9 through 

65-69. 

Fiom these survival ratios, a life table was generatedJ 
beginning at age 10. This gave first estimates of 5q. for 

ages 10 through 65. Based on this 	series of 5qx the 
Coale-Demeny West model life tables were used to 

preliminary estimates .of 5(lo and 5q 5. A new 

preliminary life table beginninn at age 0 was then 
generated. 

The nexi step in the computation had three aims: 1) 
to re-estimate 5 L5 ; 2) to estimnate 5Lx for ages greater 

than 65; and 3) to smooth the 5Lx series for ages 10 

through 65. To accompiish these aims, a linear trans­
formation was performed through the logit functioni 
between the series of 5Lx from the preliminary life 

table and the series 5Lx from the 	1970 life table for 

the Indian population of Malaysia.2 

For a discussion of uses of the logit function, see William 

Brass and Ansley Coale, "Methods of Analysis and Estimation" 

in William Brass, et. al., The Demography of Tropical Africa, 
Princeton University Press, Princeton 1968, pp. 127-135; and 
Norman Carrier and John Hobrait, Demographic Estimation 
for Developing Societies, Population Investigation Committee,
London School of Economics, London 1971, pp. 42-47. 

2 Malaysia, Abridged Life Tables - Malaysia 1970, Kuala 
Lumpur 1974, pp. 39-40. 

15 
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Figure A-1. Observed Values of ax and Equation of Least Squares Fit to Observed Values 
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The linear transformation is defined as 

(4) logit FN] + logit LN~ 
k Xi X L5 

where 

.5 logit [x] 1 '2 In 1 	 - x and 
x 

5Nx = 10"6. 5 Lx is taken from the preliminary 

Indonesian life table; and 

M 
= 1 0 "6 5L5 x is taken from the Malaysian life 

table. 

The Indian population of Malaysia was chosen as aFrom 

model because tile pattern of mortality exhibited by 

their life tables was similar to the preliminary Indo-
nesian lifet table. Figure A-i charts(c x against x for age 

groups 15-19 through 60-64. It is clear from the dia­
gram that hetween these age (jroul)S, ( x is nearly a 

straight line. That is, the mortality of tht Inonesiin 

population deviates from the hurlality of tht Indian 
Malaysians in such a way that the differences of the 
logits of the respective 5 Nx setrits form a straight line 

with respect to age x. By least Silnares, the (2(liatioii of 

this straight line wa corpIltuted ardai adljrstinl serits 

of (I was obtained for aet groit.s 59 through 80-84. 
x 

<S(4) and (5), anto e(qluationBy a plyiig this series 

acliusted sdesi,, of 5L x was formed containing 

sntootheIf vaTluesletSetei age eIreis 15-19 and 60-61 
plus smo5-the9, t7ri 0Ited valtes for a groups 59, 

Only final estilites of infant (Itlo) and child (,,I l) 

mortality wur still lacking. Ouestions nit children ever 

born ,ind childrn 'ouiviifg al avaiiahle for till of 

lIndoresia ft thu 1971 cenSLIS and from the 1964.65•. 

sartlle survey, Th Brass techlnique" for nstinalinr 
infaiin anti cihlilhood irrortality froir this type of data 
his bxeern al)Irlir-i by othefr d(enoialtei s arid the results 
are prresente(f ill table A 1. 

The results are reasonable both in level and trend 

arid can he considered to be air indication of the level 

of infant mortality in Indonesia. 

3Brass, et. al., ?p. cit., pp. 104-120. 

Table A-1. Infant Mortality Rates From Application of
 
Brass Technique to Two Surveys
 

Region 1964-1965 1971 
n1. 	 Sample Survey Census 

Indonesia ............. 	 153 136
 

Java .................. 	 150 130
 

Other Islands ........... 	 157 147
 

Source: For the 1964-1965 Sample Survey, Demographic

Factbook of Indonsia oi. cit. pp. 115a-1 16b; for the 1911
 
Census, McNicoll and Mamas, op. cit., p. 14. 

To estimate the life table infant mortality rate lqo , 

4Lo was first estimated and subsequently 1, which 
.implies lo 

the series of 5L (x 5. 80) already esti­

mated, it was possible through Beers multipliers4 to 
estimate Ix for all ages 5 arid above anrd hence to com­

plne 5(15. 

A linear regression equation was then computed 

between 5(15 and 4Lo from a group of 	10 Latin Ameri­

can life tables with a level of mortality similar to that 
of Indonesia. The Latin American countries were 
chosen as tire basis for the regression because they 1) 

probably had the most reliable life tables frori less 

developred regions ardi( 2) reflected fairly well tWe re­

lationshi) letwri infant-childhoorf and adult mortal­
ity thLought to exist in lrdonesia.f Through this regres­
sior e:quation 4 Lo was estintate(f. 

The value of was estimated indirectly in thel1 

following iannet: If k and k , are the separation 
factors for the first var of life and second through 
fourth years of life respte:tively, then 

N 1 k I + '1-k ) I 

, = ) o 1 

7 .+ I 11 t-k 15 

-

4 For a short discu sion of Beers Multipliers, set U.S. Bureau 
of the Census. The Methods and Materials of Dennography by 
Henry S. Stiyock, Jacob S. Sieqel, and Associates, U.S. Gov­
ernnent Printing Office, Washinton. D.C. 1971, p. 688. 

SThe life tables used, Bolivia 1950, Brazil 1950, Costa Rica 
1927, Guatemala 1950, Haiti 1950, Honduras 1950, Nicaragua
1950, Panama 1940, and( Venezuela 1941, wvere taken from 

Eduardo Arriag, New Life Tables for Latin American Popula­
tions itt the Ninerteenth and Twentieth Centuries, Institute of 
International Studies, University of California, Berkeley 1968. 
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By solving for 11 in equation (7) and substituting (11) ko = 0.07 +1. 71 N 

into equation (6) we obtain as a second restrictive criterion, then there are only a 

( - k (4-k, limited number of sets of k° and kl that satisfy equa­
(8) 	 = (1 ko 4Lo4k) tions (8), (9), (10), and (1). 

The number of sets of separation factors that will 

10 .k k (1 -ko k1) satisfy the above equations is further reduced by 

assuming that, 

Only 1Lo, ko and k, are unknown in this equation. (12) k - .10 
0 

Therefore, with knowledge of ko and k1 we know the 

value of I, since (by rearranging equation (6)): (13) k - 1.10 

0 	 .2(9) I1 L -	 (14) k f k' 0
 
1k 	 0
 

0 

If we assume that the population central mortality 	 (15) k 1 - kM1 .02 

rate (1Mo) and the life table central mortality rate 

( 1mo) for the first year of life are equal, then where k! and km"are the female and male separation 

1M = I - I factors respectively. 
= 
(10) 1 mo 1 o 0 1 

L In the case of Indonesia these 	further restrictions 
o 	 reduced the possible sets of separation factors to seven 

nearly identical sets. The median of the seven sets was 

and 1 Mois uniquely determined by kand k . chosen and 11 computed through equation (9). The 
If we use Keyfitz's 6 empirical equation estimated values of infant mortality rates (tables B and 

C) were similar to those estimated through the Brass 

technique (table A-i). 

With the existence of a complete series of Ix values,
6 Nathan Keyfitz, "Finding Probabilities From Observed 

Rates or How to Make a Life Table", American Statistician, the remainder of the life table was calculated by con-

Vol. 24, 1970, pp. 28-33. ventional means. 
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