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Levels and Trends of Mortality in

Indonesia, 1961 to 197

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
declinegs, innovations in public health and sanitation,
are thought to be easily importable and 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{1].

Indonasia has only partially participated in these
dectines. During the last half of the 1930's the crude
death rate of Indonesia (about 28 per 1,000 inhabi-
tants) was similar to that of its neighbars, Malaysia (21
per 1,000), Hong Kong (29 pei 1,000), and Singapore
(22 per 1,000) (21.1n 1971, the death rate of Indonesia
was still around 20 per 1,000, but the death rates of
the three other countries were all below 10 per 1,000.l
Why did the Indonesian death rate not fali as quickly?
Probable factors include:

® A late start in public bealth and sanitation
programs caused by the War of Independence,
which immediately followed the Japanese occu-
pation and lasted until 1949; the effects must
have lasted beyond the end of the war;

® A precarious and fluctuating food supply,
especially of rice, which negated much of the
disease 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 2s uncertain as
other demographic variables and equally difficult to
measure, Vital registration has been mandatory off and
on since 1911, but it has never been enforced and has
been deficient in both coverage and content. Only
changing and selected areas of Java pnd Madura have
been included and about half of the deaths in the cov-
ered areas are missed[5]. Annual totals of registered
deaths have not been published regularty.

The first population count in tndonesia 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 aative population was di-
vided into twu 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" in
1920 appears to be the same, but probably was not age
15. ‘

The reported age distributions in the 1961 and 1971
censuses show extensive age misstatements 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.

3For details about these population counts, see Widjojo
Nitisactro, Population Trends in Indonesia, Cornell University
Press, New York, 1970, p. 158, and Sam Suhaorto, Geoffrey
McNicoli and Lee Jry Cho, The 1971 Indon.sian Census: An
Introduction, mimeographed, undated,

1
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2 LEVELS AND TRENDS OF MORTALITY

Taere have also been nun rrous demographic ana
labor force surveys since the mid-1950's, but their low
guality renders them of little use for estimating vital
events,

THE HISTORICAL TREND OF
MORTALITY IN INDONESIA

It is extemely difficult to estimate accurately the
historical trend of mortality in Indonesia.® The mortal-
ity level was extremely high during the period preced-
ing the Second World War. Estimates of crude death
rates for this period generally vary trom 28 to 35 per
1,000, taplying a life expectancy ot birth of 30 to 35
years, The annual death rates during this period were
highly erratic, varying with the incidence of the tra-
ditional epidemic and endemic  diseases—malaria,
tuberculoss, cholera, smalipox, plegue, and typhus.
Although some disease control measures were intro-
duced during this period, the incidence of  these
diseases, except possible plague and smallpox, 1e-
mained high, facititated by unsanitary housing and
malnutrition (7], Any decrease in death rates that might
have uccurred during the late 1930's was probably
erased during the Japanese occupation of 1942-45 and
the following War of independence which lasted until
1949,

I spite of the return of smallpox and plague in the
early 1950’s and a smallpox epidemic in 1956 (8], most
estimates of death rates have shown a decline during
the decade to about the previar tevel, The fairly quiet
and stable period of cconomic growth during the
1950 made some kind of decline possible, but expec-
tation of life at birth was probably no higher than 34
to 28 years during the decade.

Although the decline in mortality during the 1950%;
was probably small, it appears to have signaled a turn-
ing point in the mortality history of Indonesia. Instead
of continuing on a high, trendless path, mortality had
begun a downward trend, albeit slow and erratic,

How fast death retes fe'i during the 1960s is a
matter of speculation. Even though there is a wealth of
data for this decade, including the censuses of 1961
and 1971, demographic surveys in 1961 and 1962, and
several national socioeconomic surveys, the data in
general are defective and inconsistent. As a result, esti-
mates of life expectancies and death rates have been as

3For a more detaited descniption of the historical trend of
martality, e Demegraphic Factbook of Indonesia, Lembaga
Demoyrafi, Fakuitas Economi, Untveratas fndonesia, Jakarta
1973, pp. 84-129, Except where otherwise noted, this section
i1s based on that source,

much a function of the data base chosen and the data-
adjustment technique used as of the actual level of
mortality,

Estimates of expectation of life 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 196! Assuming an
expectation of life at birth between 35 and 38 years
for the 1950, and constdering the economic, environ-
mental, and political conditions of tndonesia during
the foliowing 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 {9} . Two are hased on
the 1961 census and the third on the 1964 national
social and economic survey.

In the previous section, life expectancy at birth for
the 1950's was juddged to be between 35 and 38.
Assuming that the life expectancy in 1959 was no
greater than 40, all threc life tables imply rapid de-
clines in the risk of death. Such rapid declines are
inconsistent with the health and economic conditions
in Indonesia during the first half of the sixties.” Table
A gives expectation of life at birth for each of these life
tables and the implied pace of improvement from a
hypothetical life expectancy of 40in 1959,

All three of these life tables were constructed with
the help of model life tables. As more data are ou-
tained from the developing world, it becomes clear that
patterns  ¢f mortality much different from those
implied by the existing model life table systems have
been in force. The most notable differences are in the
unexpectedly high tevels of child, old age, and female
maortality.

4 An extensi ‘e list of mortality estimates for the 1960's is
given in Peter . McDaonald, "'Fewer Indonesians? Bulletin of
Indonesian Economic Studies, Vol, 8, No. 1, March 1972, pp.
7778, and Demographic Factbook of Indonesia, op. cit., pp.
101111,

5A description of the health and economic conditions
during the 1960 15 given in a later section,

SFor a ccmprehensive statement on  the deviations of
empirical life tables from model life tables and on the weak-
nesses of existing model life table systems, see the United
Nations con'urence report, Report of the Ad Hoc Committee
of Experts on Methods of Revising United Nations Model Life
Tables (ESO2-WHO EMR/MORT/8BP.1), Beirut 1972,



With the results ol the 1971 census now avaitable it
has become possible to construct new life tables for the
1560°s without depending on @ model age distribution
and hfe table scheme. The methodoloyy used to con-
struct the life table is based assentially on the census
survival technique.” The base data were the prefimi-
narily adjusted results of the 1961 and 1971 censuses
of Indonesia. Based on the evidence availalle, it can e
assumed that international migration was negligible,
thus implying that the intercensal growth rate is a good
estimate of the rate of natural increase.® That is, the
population aged 10 and over in 1971 is simply the
entire population in 1961 tess the deaths that occurred
during the 10-year period. Tables B and C are the re-
sultant intercensal life tables for mai s and females
respectively,

7A detailed statenent of the methodology is given in the
Appendix,

 Relative to the total population, international migration
has been neglibible, See Demographic Factbook of Indonesia,
op. cit., pp. 132-137,
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Table A. Estimates of Expeciation of Life at Birth anc
Implied Hypothetical Pace of Improvement

Since 1959: Indonesia
) Annual inprove-
Source of Reference | Expectationt 0 ik
estimate period of _l"”l‘“ nxpectancy at
bivth birth {years)?
Keyfitz and
Flivger® .. ... . 1961 41,9 0.95
Keyfitz and
Flo yer® ... ... 1961 45.8 2.90
Demographic
Factbook® 1964 47.4 1.49

"Computed from expectations of life at birth by sex by
assuming sex ratio at birth = 1,056,

?Based on the hypothetical assumption that e xpectation of
life at birth == 40.0in 1959,

N, Keytitz and W, Flieger, World Population: An Analysis
of Vital Data, University of Chicago Press, Chicago 1068,
p. 6GO.

*N. Keyfitz and W, Flieger, Population: Facts and Methods
g_f_Dl:moqruphy, W. H. Freeman, San Francisco 1971, p, 392.

*Dumographic Factbook of Indonesia, Universitias Indo-
nesia Fakultas Ekonomi Lembaga Demografi, Jakarta 1973,
pp. 123-124.

Table B. Intercensal lL.iie Table for Males, Indonesia: 1961 to 1971

Expectation of
- . Number of
Probability Nuber of Death rate of | Nunber of e Proportion of tife, average
of dying deaths Tfe tubte persons l‘l\ r:‘m;‘ persons between | Toial years fnumber of yeuars
Age fInterval between vetween poputation Tiving l)l‘l\\’l‘l‘l:lkﬂk"‘ ape x and x o+ n | lived after of 1ife re~
e xonnd ape v odnd hetween ape x at oexact < and “": alive O years exact age X maining for
aFe X eon AT ST ) and e v oeon apge x <« “' later those nlive at
exact age
q . m f L ) . o
X 1o X ¢ N, ... nos noa nox X noa n Tx r.-‘
O to 1 year...,. 0. 1h, 600 0,172 100, 000 Y0 79770 3,739,554 aA7.40
1 to 4 years, i, 10,1960 008407 H1,178 ‘0L B9HLT 3, 6149, 1K 13,20
5 to 9 years n 0, 00821] 7113 0,.57906 5 45.08
10t 11 vear n 000771 71,169 0, 45032 41,91
10 to 1¢ 3 0 K UORTT 0, 00R58 68, 167 0,95030 38,16
20 oto 28 (BRI R ] 3,048 0,00057 (R, 500 095080 35,04
20 to 29 0,05114 A4, 104 0, 01050 [N L1344 O 91653 1,977,760 31,65
30 to 31 GL05630 KIKE] 0,0110hR HG, 294 0.93904 1,673,215 2R, 22
a5t g9 O,066 12 4,717 (113 KInK| 50,4956 270,676 O, 92682 1,385,013 24,75
HUE RIS N DL ONTER 1,216 0,016493 KL, 209 200, By 1,114,337 21,31
I to 19 O, 102K [LIREMUED | 17,903 22 ! B63, 168 17,99
At~ (A0 AN 0,04150 12, Ra 199,263 $35, 831 14,82
LDt DY 0, 00407 0,0153146 36,610 161, 870 136,568 11,92
Hwto ol 0, R00 ,06499 29,130 121, 1s 271,691 9.33
Hh o hi) PTG 0, 10264 20, 1508 K1,024 117,546 7.2
70 ta 71 0, 59H00 0, 15032 12,137 13,140 66,519 5.18
75 tao 7% years.. 1, BASO0 0, 24580 b, 607 16,027 23,080 4.12
B0 years and
OVEeF et s ieeanone 1.00000 1,710 0,26097 1,710 H,0hy 0,0 —J 4,553 1.83
S O S SO S — S, e e L -

Wropartion of persons born duru: 1he previous 9
Proportion

Iproport fon

of persons between age 0 and age 4 alive 5

of persons age 75 and over nlive 5 years later,
¥ 4 y

vears presently between age O and age 4,

5 years later,



Table C. Intercensal Life Table for Females, Indonesia:

1961 to 1971

r . . Fapectation of
X i Nimbor of
Probubility sumber of Ieuth rate of Numbes ot ! paons Proportion o1 1ife, average
af dylnyg deaths 1ife table PerSoLs ‘.l‘ "‘ ‘ nersons hetween rotal years Inunber of vears
Ape interval hetween Letween poputat fon Hiving Iu\(u’t-‘v::“:ny-- epe x oand v oeon Tived after of lite re-
age N oand e x o oand Detween ae X At esniet ‘ and ': alive O years eXACt Ape A muluing for
age x o+ on e X ooon und ape x ovon wye Y s v ) later those nlive at
exiact age x
q o mn f 1. P T O
X to X ¢ B.o.,.,. nox nox nox X nox nox X e
0 to 1 year.,... 0,14173 14,173 O, 15645 100, 000 a0, 646 Lo, R1670 3,007, 124 39,497
1 to 4 years,.... 0, 10881 9,347 0.02047 B, 827 417,230 0,01727 3,006 49,62
5 ta 9 years.... U, 01043 3,002 O, 00826 76, 4R0 a7, 134 0,96201 3,084 0T 16,93
10 to 14 years.. G.03Rin ¢, RO 0.00778 T3, 3484 459,920 0, 960RS 3,215,114 13,81
15 to 10 years.. 0,04130 2,916 0.00813 70, 5RA A6, K29 0,95628 2,850, JOH BIANET:)
20 to 24 yours., 004530 3,069 0.00928 67,671 330,708 0,95326 2,509, 669 37.09
20 to 24 years,, O, (HRO2 d,102 10,0098 G, 602 a15H, 250 95046 2,178,961 33,73
30 to 31 yenrs., Q,00142 4,174 0,01059 61, How W [URIREXE] 1,863,711 30,30
a5 1o 349 years, . 0,05950 3,170 (TR KA 5B, 20 000149 1,561,079 206,02
40 to 14 years,. 0.07196 3,947 0,011 51, B0D 2061, 697 0.,92002 1,280,826 23.35
45 to 49 yeurs., $.09029 4,606 (LR L) AN A0R 243,027 0, H9L80 1,016, 130 19.96
20 to 51 years,, (L BB I 8 0,761 0,02642 15,31 218,100 0,.H3037 772,600 16,64
55 ta H9 years., 0, 180561 7,41y 0, 03945 40,514 145,510 0, 78495 551,451 13,67
£50 to G4 years,, 0. 2h00h §, 109 GL007006G 33, 2 115,616 0.71216 3GH, WL 11,10
65 to (9 yenry., 0,.33004 R, 226 0, 07932 103,702 O, 62450 223,025 8.96
70 to 71 yoary,, 0, 11767 6,971 0, 10766 16,694 61,767 a,03170 119,622 7.17
7% to 7% years., O.19051 1,417 0, 13730 721 35,081 0, 86013 91, HG 6 5.64
B0 years and
OVET.as i ivaan l.nmmul 4,009 0.2 1805 1,001 19,772 0,0 14,172 4.03

I'Proportion of persons born darbing the previous B years presently hetween age €

and ape A,

Iproportion nf persons between ape O and age 4 altve O years tater,

3Sproportion of persons age 79 and over alive b years later,

THE TREND OF MORTALITY DURING
THE 1960's

Because death reaistration in Indoncsia is not re-
Hable and age distributions are known only at census
dates, indirec: measures must be used to estimate the
trend of death rates within the intercensal penod. The
level and age pattern of mortality have their origin in
the ¢pidemiological conditions of an area. Epidemio-
fogical conditions vary with changes in nutrition and
public health, In this section some factors of nutrition
and public health—food production, food prices, food
consumption, and health services-—are considerced unaer
the assumption that changes in these factors bring
about changes in mortality,

Food preduction during the 1960°s failed to keep
pace with the rate of population growth (table D and
fig. 1). While food production increased about 1.8
percent per year, the population increased at a rate of
2.4 percent,

Although the production of rice, the main staple
food, increased almost as fast as population, the
increase  was  even over the period. Production
increased less than 1 percent per year until 1968. The
area under crops increased little during this period
{10} as irrigation systems fell into disrepair [11].
From 1968 until the end of the decade, rice pro-

duction increased by over 5 percent per year, due

mainly to a massive rice intensification program {12].
This program concentrated on the introduction of new
seeds and fertilizers and the improvement of the in-
frastructure and credit facilities [13]. But even with
the increase in rice production, Indonesia was not self-
sufficient and imported rice throughout the decade
[14].

Because milk is an essential factor in the decline of
morbidity and mortality among children[15], it is
worthwhile to look at trends in milk production sep-
arately. Unlike the production of other foodstuffs,
milk production increased rapidly during the first half
of the decade. After 1966, milk production fell just as
rapidly. Evidence of the effect of the fall in milk pro-
duction, which coincided with the ending of the free
milk program of the United Nations Children Fund
(UNICEF), may Le found in the rising importance nf
childhood diseases as a cause of death during the
1960's[16] .

The inadequate food production was a factor in the
extraordinary inflation of food prices and in the de-
clining real family inzomes throughout the decade
(table E and fig. 2).

Singarimbum emphasizes that an increase in food
production does not automatically mean that everyone
will have more to eat, “At the family level the avail-
ability of rice and other foodstuffs is inevitably ‘a func-
tion of the distribution of income, which in turn
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Figure 1. Trends in Production of Selected Food Commodities, Indonesia: 1950 to 1970
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6 LEVELS AND TRENDS OF MORTALITY

Retail Price of Food

Food Price - Income Ratio

Note: 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 a constant de-
preciation rate of 12,8 percent and an annual rate of
population growth of 2.4 percent.

Food price — Income ratio {(an index of the degree focd
price rises exceeded income rises) is the ratio of the
index numbers of retail food prices to per capita na-
tional income. The tota! ratio was computed only for
1960, 1968, 1969, and 1970. A hypothetical trend was
assumed from 1960 to 1968,

Sources: FAQ Production Yearhook 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

Figure 2. Index Numbess of Retail Price of Food {Jakarta only) and
of Nationa! Income (current prices): 1960 to 1970
Index
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Table D. Trends in Production of Selected Food Commaodities.
Indonesia: 1960 to 1970

(Index numbers: 1960 . 100)

Total production T Per caplta production
Year e ——t
Fuod Cereal Rice Milk Food Cereal Rice Milk
1960, ., 000veuns 100.0 100,0 100.0 100.0 100.0 100.0 100,0 100,0
1961...000000es 97.41 94,1 (=) 114.3 95.0 91,8 " 111,5
1962.....00.... 106.1 105.9 101,50 116.1 100.,9 100.9 97.9 110.6
1963....000000s 99.1 91,6 90,5 117.9 92,0 85,1 80,1 109.5
1964, ....... .., 108,7 105.0 96,0 135.7 98.5 95,2 88.1 123.,0
1965, .ivineans 105.2 101.7 102,1 146,4 3.0 89,9 91,1 129,4
1966....0000nn, 109,6 108, 4 108.8 1567.1 91,6 93.5 95.0 ¢ 135,5
1967 iiieinaan 108,7 107.6 109.,1 142,9 91,5 90.6 93.0 120,3
1068, ci0scnras 115.7 118,5 116.0 135.7 95,0 97.3 96,4 111.4
1969, . .0uuens. 115.7 118.5 123,2 128.6 92,7 95,0 99.9 103.0
1970, . ievenenn. 119.1 124,41 128,0 125,0 93.1 97.3 100.0 97.7

% Base refers to 1960 and 1961 combined,

Food and Agriculture Creanization, Production Yearbook 1963, Food and Agriculture Organi-
United Nations, Economic Bulletin for Asia_and the Far East, Vol,

Source:
zation, Productlon Yearhook 1967,
X1, No, 3, December 1970,

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

Distribution of Me:dian houschold Incone in
familios rice equivalents
Occupational group (Kg per year)

1959 1968 1959 1968
All BrOUDS..s . veerensessonsssnsnonnnnas 100.0 100.0 847 715
LAPe {armOr. . eierossensstossavcannos 11,0 11,1 1,237 1,411
Medium [armer..e.esssvesesecesnonoenns 12,7 11.4 689 766
SMall fnrmer...eeensesssssesovonennas 12,1 17,1 352 266
Farmer-1aborer. . veeeesecsssccensonoas 10.2 12.5 500 148
Farmer=0ther..secetesssensenecsasnnes 13.5 11,1 705 621
LObOrer. vt rneeninssrroasctcnnernns 9.9 11.8 725 489
Transfer receiver...vveeeeenoenvseasns 9.7 6.8 825 565
White COllar.eivsesveesrronnnaernnnes 7.8 6.4 1,970 1,435
Other et etiieneeeseensennsnannososnne 13.1 11.8 974 957

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

depends on thu distribution of land and other wealth,
the occupational structure and the social stratifica-

Progress inn public health in Indonesia has been as
erratic as that in nutrition, The author of Indonesia‘s

tion’ "'[17].

The decreasing food production and increasing food
prices led to decreasing levels of food consumption and
nutrition both in terms of quantity (calories per person
per day) and quality (grams of protein per person per
day). After 1967, as food production increased and
prices stabilized, nutritional levels rose. But at no time
during this decade was the Indonesian diet nutri-
tionally adequate. Table F summ:rizes the trends in
food consumption and nutrition.

“irst five-year development plan stated, '‘Activities in
the field of public health according to a new concept
were begun after 1950, and were progressing step by
step, but in the long run this achievement took a down-
ward turn because of growing inflation. Deterioration
could be observed everywhere, especially in hospital
conditions and in programs for tlie eradication of con-
tagious diseases. Now [1968-69]the health sector has
begun to move forward again after suffering a serious
decline”’ [18].
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Table F. Levels of Food Consumption and Nutrition,

talorivs Min{mum

Reterence l .,
period per person diily calorie

poer day requirement

1963 to 1968, i iiieanerare
T9G7 to 109, oo ivanennannns
1970, 0evanane beasesenesarra e

2,0
1.780 2 350
1,920 2,150

1
1961 to 1960, e iivererieess l 1,930 ¢4,00

Indonesia: 1961 to 1970

Minfme
daily protein
requirement

Grams ol protein
per person
per day

Percent
deficiency

Pereent
detfcivney

17.49
18,3
21,3
14.3

60
HO
60
¢

Sources:  FAU Prostnetfon Yearbook 1971, p. 46, 453, 0,8, Department of Apriculture, lhe World Food Budget, 1970, pp, 23-2K,

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 utitize 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 inceeased, the number of visiting patients fell
when UNICEF stopped supplying medicine and milk
powder{16].

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 the 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 choleral20}.

It appears, then, that many of the earlier successes
in controlling contagious diseases were erased during
the 1960Q'.. This coincided with the underutilization of
health clinics because of problems in transportation,
visiting hours, and quality of service, With the initia-
tion of the first five-year development plan and the
curtailment of inflation after 1968, improvements in
public health probably did occur.

It is likely that because of declines in per capita
food production, disease 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 probably
fallen since 1968.

Therefore, it is likely that expectation of life at
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 1961 AND 1971

To estimate mottality trends for the 1960's, it was
necessary to analyz: 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 estimzted by assuming
that the trend presented in figure 3 and the average
level of life expectancy for the decade presented in
tables B and C ar» accurate representations of Indo-
nesia’s mortality - tuation during the 1960's. Life
expectancy at birtt was thus judged to be 39.5in 1861
and 41,5 in 1971.7 Males and females were assumed to
follow the same pattern,

The life tables for the census years 1961 and 1971
were then computed by assuming that the “pattern of
change’” in the nortality probabilities between the
intercensal life ta.!e and the 1961 and 1971 life tables
was the same ‘‘p.ttern of change’ as that implied by
the Coale-Demery West tables{21] at equivalent ex-
pectations of life at birth.'©

The estimated ‘ife tables, age patterns of death, and
crude death rates ire shown in tables G, H, {, J, and K,

? 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 40in 1961 and 42 in 1971,

cdl

10That i l = E:).% x ('i

atis 5% x = cd2 B
5% x

5(13)( = gstimated probability of death for age group {x,x+5) for

where

Indonesia in yeur j (j = 1971 or 1961),

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

intercensal period for Indonesia,
541,':‘“ = probability of death for age group (x,x+5) in Coale
X

o for

Demeny West table with eg equivalent to the estimated e

Indonesia. year j, and
sci,‘:dz = probability of death for age group {x,x+5) in Coale-
X

Demeny West table with ¢2 equivalent .o the estimated eg for
the intercensal period in Indonesia.



INLONESIA, 1961 TO 1971

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

1970

1971

P'robability Death rate of taumber n(] hum&wr of Pruportion of
of dytng 1ife table persons ‘Tqinﬁ? persons between | Total venrs
Age interval hetuween population Iiving hv(*‘w?tge age x and o+ n| idved a..er
age X oand between X at oeract alive 5 years exact ayge x
Hpe ®o+on and e n dge X x and age later
X +n
¢ o " ' I P

X to x ' D.oaL... noN nox n x N nox nox X
0 to 1 year..... 0.13230 . 1165 100, 000 9i,527 g, 82232 4,015,047
1 to 1 years.... 011214 : 0.03062 HE, 761 319, 633 20,91074 3,923,520
5 to Y years..,. 0,03700 2LHA9 0,00761 77,006 371, 459 0.97653 3, 603, HRT
10 to 14 years, ., 0,03043 2,096 0,00617 74,157 360,672 0.06:142 3,220,424
15 to 19 years.. 0,04838 Y, THO U,007H 71,90 352, 661 U, 95945 2,863,756
20 to 24 yeurs,. 0,04223 0.GORGS 69,141 338, 502 7,511,003
25 to 29 years,, 0,01593 0,009010 64,221 323,038 2,172,591
30 to 34 years,. 0, 050K 0.01013 63, 1R0 308,021 0.91534 1,849,053
35 to 49 years,, 0,0043H 0.01227 54, 967 201, 187 23411 1,541,020
40 ta A1 years.. 0,074H1 0,01531 56, 394 292,002 0.915M5 1,249,812
15 to 19 yearn.. 0,09744 ¢ 0.02044 52,230 249, 111 [ B R 077,441
G0 to A years., O.13164 6,349 0.,02877 17,138 220, 6849 L8011 T2H, 700
55 to 59 vears,, 0, 19256 7,850 0.04236 40,790 18D, 408 0.76868 508,011
B0 -0 61 years.. 0.07672 9,114 0.06395 142,515 0.67146 322,608
65 to 6% yoears., ©.38163 9,091 0.09493 95, 765 0,85764 180,094
70 to 74 years, 0..15495 7,600 0,11232 53,102 0.103:15 84,328
75 to 79 yenrs.. 0,68500 ) 1,710 0. 21862 7,130 21,540 '0,30433 30,926
80 years and
OVET s envononnes 1.00000 2,420 0,25798 2,120 9,381 0.0 9,381

Expectation of
1ife, average
number of ycars
ol 11fe re-
maininig for
those ulive at
exact ape x

40,15
45,22
16, K0
43,55
3u.88
36,32
32,81
29,27
25.70

22,16
18.72
15,46
12,45
9.80
7.56
5.72
41,34

3.88

the previous 5 yvears presently hetween age U ond age 4,

2l’rnpnrlinn of persons boor during
’Proportion of persons between age O and age 4 alive 5 years later,
Iproportion of persons age 75 und over alive 5 years later.



10 LEVELS AND TRENDS OF MORTALITY

Taple H. Life Table for Females, Indonesia:

1971

T T
! 1 |' i ? | f .
i ! . [ o i Expectation of
ot P S . Neath , ! el ) ohemver of P ife ‘e s
i Probaby tity Rt of P Beiath rate ot | otpeler ot Pt son j troportlon of | Life, dverape
pooat dvine deathy F Pite tabbe 0 Jerenns Vivine Cprrsons between PoTerl o vars nunber of
Ape dnterval g Lot on ! Betacen i papuiatian ‘ Tiving " bt ek oand n ! Tivew atter years of lite
K5 ! e wind LB beeen aipe l [ TSR ‘\ alive O ovear exant ape i remaining tor
5N 0 A n !.m.‘, dwe X noy e | R N | later } those alive ar
:: | l i ] chact oaye x
i
/; " v ] i b | o
» to ¥ Nesaaos (IS hoo- n X i 04 b @
X
G to b yeire..., (L0 & §-K ¢ (R WY R Teo oon urorm USRI 1,200 K31 ; RIS ]
1 to b ovedars.... 0937 N b,O067 AN TN SUN, 200 HURIEIEYS 1,003,610 17.68
S to Y oyears...., DLoedn,y | nLth7n] ThL 98 Al FOR [Etra Rt B,8I0, 087 RL A
10 ta B vears,, o nl ' 0] To ivd 77,004 T, 96000, JLOARR, TN 45,61
IH to 19 years,., TH g CLob7s 71,100 Hed, e et HNE B BN TSTR) RERtTH
200 ta U ovears,, (1o (IR R Y 71, 21970 [ERRIRY, W 2,710,760 d8.48
25 to U9 voar ., O ooglng 0, 0071 UK, B30, 000 [ERINNIT] v, LTl 31,98
0 to 31 v, LI ] [N EIRITN Y 6l RETNNN] 0,9 I8 RT3 31,42
Shoto 39 veaa,, [N Al 01002 G2t A0, 935 O, %116 1,711,616 27.82
|
0ot . i HoH2y : [T S 1,086,711
15 to [ERTRIAN TR RRREU PRI I B B RTUSE 11
It I Y e I ERNT O, Ry i 0,001 40 RIS O RGO i HKR3, 30
[ .. OolhaN 7.9 [ORTRFF 1,11 (IR IR RS I AT
B0 ora B veara,, [ERRIEBIN R,605 1 [LISEND 810 47,560 131,487
b5 tu 6D vears. (IR LRCIEN (IR Iy SUTH UL 910 ZOKL 26K
Tt T ovoars,., tLRuied 7,968 0l001s 2L 006 Tin, 112
To te 79 vears,. 0n,a006 # ol 0,174k 12,0049 i D6
RO years il
OVver. sedasaan V. hhion 0,064 (LIS FsTAPS H.6NA 24,210 1,04
Toroportion ot prrsons barn dacinge the previous 5 occars presoatly hetween ace U and ace 4
“Proportion ot persons between ape O and ape 4 oalive o years later,
fProportion ot e vre Yooand over alive D ovears Later.

Table I. Lite Table for Males, Indonesia: 1961

Aite

xto ¥ «ong..
Utol year,..
1 to 4 vears.,
HIN ¥s BRUIRUTRY SHN
10 10 13 yvean:
15 to 19,

20 to 2

25 to 29

0 e 3

43 ta v

10 te 11

i ota dy
S0ota o

35 to DY

6O to 61

Hh to G

70 to 71

75 to 79

A vea

wver..

Proportion
‘Proport ion
TPropurtion

interval

ot
ot
ot

Probability
ot dving
between

e oxo ol
e 0
n':

O, 10
O, 1TRGH
HL00
LM PR

GLatosg

!

0o }hun

LIRS
VLG,
[ABREITS BN

G 07T

[ SENTHY

(L I S LIT,

o NN

1, 00000

persons
prrson:

Per s

A

horn

bBotween
7H wed

e r ot
et ey

batue v
[ and
1T 1

10, 08y
la, 073
MR
Han

IR R AL

1, %06
he
IR}

turing
amt

previons 5

aver alfee 3

1ot uf
HESUR SR
popul tion

ot .

gl

N1

0,16601

D N7 5H0
(DS TITEN
(ORI
O,01018
[FE RN
L, ut

0,01645
(IR
BT
(IR
GonNn
Ty
[N R FFI

L) B

O, vhnc

VOnE.

a4 oaliae O

Yo

pr
e
liter,

e

RIS

po

Ther of

MG

Fiving
at emact

106, toa
[T
Ti R

FR IR

7
LY
L300
N
I}

N

umber of
poersons
Fiving

g

e

hotween

noand

[OTAKE Y
1,360
RERIK RN
LT )
A9, a67
KESWLEN
KIOINITH
RRRNEET!

FRRTTTR

2o, 07N
CA3160
MR S AT)
Ein, 167
12K RTH

LA AN
45,979
17,789
1, Kt 7168
eutly herwcen ape 4

Later,

and

Proportion of
between
ane xXoand ¥ n
alive O oyeors
later

persoans

Yo R
BTN
0,07131
0, 961137
[APRINTHIR |
QL tnu0
O 01807
[EPRIRTIES
[ISIREETH

O U097y
O NTHIK
UL H300NH

ne s,

Total years
Tived atter
CRACt e X

3,809,100
3,718,753

3, 107,390
3,085,064

1,718,167
Toiat, ot
Pol g a0y

N, 731

Expectation of
fite,
numb. r of
veiars of lile
resaininge fog
those aljve at
vRacL dage

Averane

i
§
(

38,09
13,79
15,55
12,31
38,84
35,38
31,96
2H, 00

23,0l

21,56
18,149
11,99
12,06
9.1
7.4




Table J. Life Table for Femsz

s, Indonesia;

1861

INDONESIA, 1961 TO 1971

"

{Probability at
% of dyine deathe
age interval | between betweon
Foaee xand aovoxand
e n FESITa 3
| il
X to x Nesonan o nox
0Uto 1 year, - 0,136 13,6100
1 to & vears . b, 1etey 9,001

Hto Y year:
16 to 1} years..

0L U3RTT

16 to 14 vears.,

200ty 21 ovears.,

Dhoto 29 vears,, 000621
30 to 31 vears.. 0,0 196K
35 1o HY vears.. ] IRTRY RN}
0 la 50 iane, [ENT

Ia ta ' .. } DLOHRTASR
RIS BT o.trory
NI E R L T ! Q017560
S0t 61 :,-.»uu.. ,

GO g bty ..

FITE IO S RS L0
Tooto T yoare.. [ETIr
B edrs and

AU R R

‘l‘l'npnl‘! 10on
“Proportion
Proportion

Table K. Population and

porsons

1, G0y

LTINS e 70

hotween

5,105

5,315

oand

aliv

[

and over

Ll iue7
WL,
O, Okt
G, 00746
G, 00ROy
GLO0RYY
0,000 76,
701019
u, 0l THe

eLuladn
U, UTHT
o, STER]
[RIR N
O 5011
0,07700
n,reyen
0L T3RG

O, 21630

clive D ovears

[N

later.

7.

71,631

HH TR

IR RN
31,0490
26,160
17,711
1O, 4h0

5,310

later,

i pe

kI

3,112
241,006
301,106

RRIVRE N
L 366
3un, 027

-0

RE M)

il

YR

250, K2
ERE L RE
191,951

104,
69,714
RUBIETY

1,698

Proportion ot

27
0O,916K88
0, 93708

GO.02210

(PR

Sons .
. pertons hetwieen ftotal vears
Pivinge :
ape s and n Lived atter
hetween e . .
ot \ alive 0o« CEACL ape w
Altd e
ETTA Tates
Bl
1 1 P 1
% ) s n K K
)
too ot | O, 093
i
) b

{ trpectation of
i L.fe. avercave
number ot
of life
sndining for
alive at
aye X

o
i

10,85
16,20
A7.49
41,46

ROC,710
SHL, HYL
dHY, 037
237,816
124,361

58,646

21,698

10,95
37.54
34.14
30,67
27,14

23,61
20,21
16,90
13.87
11,2
9,09
T.20
5,61

1,06

ot persars born durting the previous 5 vedars presently hetweer aee U and age &,
ot
uf

Deaths by Age and Sex, Indonesia: 1961 and 1971

Susbers in thousands, rates per thousand population®
1961 1971
Ape 4 ol ven " e
Population I Deaths Population Deaths

Miles, (11 afuseeiiiieerinosnennnsnnnns 19,113 1,201 G4,21H 1,375
O to 1 years., ces 9,120 L90 11,075 6l
L T N o R, 181 65 9,497 72
10 to 14 years . 4,739 36 H,111 50
15 to 19 vears . 1,750 A0 7,705 [Hi}
20 to 21 vear . . 4,308 du 1,487 as
25 to 29 years . 4 473 39 4,362 11
B0 L0 31 YOeaTSeestnnroeasostssanssnnn 3,170 39 3,916 i1
a5 to 39 years... .. 2,960 39 3,186 13
A0 o A4 years. .. .. 2,397 39 3,064 a7
10 to 19 yea . « 1,814 10 2,533 52
50 to M ovedrs... .e 1,351 42 1,945 56
55 to 59 years... . 1,008 15 1,350 57
60 to 61 vears... ciiesrrisaas 723 50 872 56
65 vears and aver ereeareeaes 718 CL] 915 121

Females, all aneseaaaa, s e esarnae 50,682 1,083 61,455 1,258
O to 1 year R e H,HH1 509 10,785 551
5 L0 Y YeATSerennens 8,053 64 9,348 70
10 10 14 yearSeeurereesessonnsroocans 4,906 37 7,965 49
15 to 19 yedrs. .. . 4,938 40 7.57Y 57
20 to 2V years,.. . 4,504 a0 1,554 37
25 to 29 yea . . 4,086 39 4,550 40
30 to 31 yearse.. . 3,752 34 4,127 39
35 10 39 YedrSeeeeerronnan 3,168 a7 3,714 41
40 to M years, PN 2,515 36 3,360 RE
45 to 1Y yours. PP 1,850 34 2,767 18
50 to 51 vears, P 1,390 36 2,109 51
35 te 59 years. .. 1,058 11 1,411 52
60 to 64 years, Creritisrrerirane 771 13 963 a0
65 years and Over. . iiiieeneiiiaeneeen | ROY Hy | 1,193 129

2 v
Male crude death rate,.oo.. PRI 24.3 21,8
Female crude death rited... Criranan 21,1 19,5

Source: Popular
Programms Center !
Ape and Sex,

forthcoming'.

ion figures are census counts, evaluated and adjusted at the International Statistfcal

.S, Burca

u of the Census, Evaluatinn of the 1961 and 1971 Censuses of Indonesia by

sfan life tables [tables G, W, 1, and J.

Deaths are computed using centeal death rates frvom the 1961 and 1971 Indone-
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CONCLUSION: POSSIBLE EFFECTS OF A
DECLINE IN MORTALITY IN INDONESIA

Mortality trends in Indonesia during the early and
mid-1969'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, rmortality 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 anc
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 schoo! children and elderly. Consequently
the cost of education and social sccurity 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-
ment of 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
Tanmiiy ievel., 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 method used to construct the intercensal life
talLie was the census survival technique. The base data
were the preliminarily evaluated and adjusted results of
the 1961 and 1971 ceasuses of {ndonesia. It was
assumed that international migration during the inter-
censal period was negligible.

The census survival ratios for the period 1261 to
1971 are:

1971

SR = 5Px+10
p1961
5" x

{1y 10

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

(x,x+4) at year j; and 105R x = 10-year census survival
ratio for age group (x, x+4} in 1961 to age group
{x+10, x+14) in 1971.

Since the base data are adjusted censuses, the
10-year survival ratios will form a smooth series.

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

/

1 , R
(2) syi2.s Viek,

where 5LSRX= 5-year survival ratio for age group (5(,

xt+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 20-24 in 1961 to
age group 30-34 in 1971 is estimated to be the survival
ratio from age group 22%-27% to 27%-32'.

To restore conventional age groups to the survival
ratios, we estimate
LSR <LSR
X 5 X

LSR_ . =395 +2.,5 +7.5
X+D

(3) 5

where 5LSRX = 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 (5Lx+5/5L ) for age groups 5-9 through
X

65-69.

Fiom these survival ratios, a life table was generated
beginning at age 10. This gave first estimates of 50, for

ages 10 through 65. Based on this scries of 54, the

Coale-Demeny West mode! life tables were used to
make preliminary estimates.of 590 and 545 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 5L5; 2) to estimate 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 function'
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,?

! 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 Hobcraft, Demographic Estimation
for Developing Societies, Papulation Investigation Committee,
London School of Economics, London 1971, pp. 42-47,

*Malaysia, Abridged Life Tables - Malaysia 1970, Kuala
Lumpur 1974, pp. 39-40. '
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Figure A-1. Observed Values of a, and Equation of Least Squares Fit to Observed Values
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The linear transformation is defined as

. . M
4 logit N = o i q
(4) ogi |:5 x:] o F logit 51\
x

where

5) logit [x] =121n 1 - x and
X

5N

Indonesian life table; and

x = 10'6. 5Lx is taken from the preliminary

nNM_ e o
5 x = 10 5Lx is taken from the Malaysian life

table.

The Indian population of Malaysia was chosen as a
model because the pattern of mortality exhibited by
their life tables was similar to the preliminary Indo-
nesian life table, Figure A-1 charts @, against x for age

groups 15-19 through 60-64. 1t is clear from the dia-
gram that between these age groups, a, is nearly a

straight line, That is, the mortality of the Indonesian
population deviates from the mortality of the Indian
Malaysians in such a way that the differences of the
logits of the respective 5Nx series form a straight line
with respeet to age x. By least squares, the equation of
this straight line wa computed and an adjusted series
of @, was obtained for age groups 59 through 80-84.

By applying this ceries to equations (4) and (5), an
adjusted series of gL - was formed containing

smoothed values between age groups 1519 and 60-64
plus smoothed, extrapolated values for age groups 5-9,
10-14, 65-69, 70-74, ..., 80-84.

Only final esumates of infant (]qo) and child (4(]])

mortality were still lacking, Questions on children cver
born and children swiviving are avaiiable for all of
Indon=sia from the 1971 cepsus and from the 1964-65
sample survey, The Brass technigue” for estimating
infant and childhood mortality from this type of data
has been applied by other demographers and the results
are presented in table A1,

The results are reasonable both in level and trend
and can be considered to be an indication of the level
of infant mortality in Indonesia,

3 Brass, ct. al., op. cit., pp. 104-120.
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Table A-1, infant Mcrtality Rates From Application of
Brass Technique to Two Surveys

Region 1964-1965 197
Sample Survey Census
Indonesia ............. 153 136
Java. ... 150 130
Otherislands . . ......... 157 147

Source: For the 1964-1965 Sample Survey, Dcmograghic
Factbook of Indonesia, op. cit,, pp. 115a3-116b; for the 1971
Census, McNicoll and Mamas, op. cit,, p. 14,

To estimate the life table infant mortality rate ™
4Lo was first estimated and subsequently |1 which

implies 195-

From the scries of 5Lx {x =5, ..., 80) already esti-

mated, it was possible through Beers muitipliers* to
estimate b for alt ages 5 and above and hence to com-

pute 5(] 5

A linear regression equation was then computed
between 55 and 4L0 from a group of 10 Latin Ameri-

can life tables with a level of mortatity similar to that
of Indonesia. The Latin American countries were
chosen as the basis for the regression because they 1)
probably had the most reliable life tables from less
developed regions and 2} reflected fairly well the re-
fationship betwean infant-childhood and adult mortal-
ity thought to exist in Indonesia.® Througl this regres-
sion equation /IL() was estimated.

The vatue of I1 was estimated indirectly in the

following manner: if kg, and k1 are the separation

factors for the first year of dife and second through
fourth years of life respectively, then

L S R

N\
6] 10 = o o (&} 1

. .=k 1 ) (O
L T S Tt TR

3 For a short discussion of Beers multipliers, see U.S. Bureau
of the Census, The Methods and Materials of Demography by
Henry S. Shryock, Jacob S. Siegel, and Associotes, U.S. Gov-
ernment Printing Office, Washington, D.C. 1971, p. G88.

*The life tables used, Bolivia 1950, Brazil 1950, Costa Rica
1927, Guatemala 1950, Haiti 1950, Honduras 1950, Nicaragua
1950, Panama 1940, and Venezuela 1941, were taken from
Eduardo Arriaga, New Life Tables for Latin American Popula-
tions in the Ninetcenth and Twentieth Centuries, institute of
International Stadies, University of California, Berkeley 1968.



By solving for 11 in equation (7) and substituting

into equation (6) we obtain
= - -(4-k )|
(8) 1% {(1 k) [4Lo (4-ky) 5]

1 -k <4k
+ lo.k 1 ko}/( o 1)

Only 1Lo' ko and k1 are unknown in this equation.
Therefore, with knowledge of ko and k1 we know the

value of I since (by rearranging equation (6}):

(9) |1 =1 (6] g 0

If we assume that the population central mortality
rate (1Mo) and the life table central mortality rate

(1mo) for the first year of life are equal, then

(10) 1 mo = 1 MO = IO - |1

and 1Mo is uniquely determined by ko and k1.

If we use Keyfitz’s® empirical equation

¢ Nathan Keyfitz, ""Finding Probabilities From Observed
Rates or How to Make a Life Table"”, American Statistician,
Vol, 24, 1970, pp. 28-33.

11 - 0,07 4+1.7-
(11) k + M

as a second restrictive criterion, then there are only a
limited number of sets of ko and k1 that satisfy equa-

tions (8), (9}, (10}, and (11).

The number of sets of separation factors that will
satisfy the above equations is further reduced by
assuming that,

v

(12) k 2 .10
13) 2 1.10
£
(14) ‘k - K" |5 .02
o] (o)

f m <
- k - .02
(15) Ikl 1|

where kif and kim are the female and male separation

factors respectively,

In the case of Indonesia these further restrictions
reduced the possible sets of separation factors to seven
nearly identical sets. The median of the seven sets was
chosen and I1 computed through equation (9), The

estimated values of infant mortality rates (tables B and
C) were similar to those estimated through the Brass
technique (table A-1).

With the existence of a complete series of Ix values,

the remainder of the life table was calculated by con-
ventional means,
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