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Abstract. Reporty on mortality levely in Indonesia, in particular the fife
expectancy al birth, are wsually given based on the conventional Coale-
Demeny Life Table. It has been realized that it might not depict mortality
petterns in Indonesia aceuratefly. Some researchers are aware of the need
o have Indonesian own Nife table. Therefore the effort was done through
this roview. The duta nsed are the results of the 1996, 1998, and 1999
National Socioeconomie Swvey. The Reed-Merrell method wos used 1o
consirnet the Indanesian (ife tabie based on these three surveys, The
evaluation of death reporting woy done using the Brass growth balance
method. The vesulis of the construction of the Indonesian Life Table based
on the 1996, 1998, and 1999 SUSENAS show that in 1996 428 out of
0006 newborn babies in Indonesia would die before they reached age one
veer. The figure declined 10 322 in 1999, The life expectancy at birth was
63. 31 for males and 63.88 for females in 1996, This means on average the
fiefonesion mofes wordd be expected o five untit aged 63.31 years and the
Indonesian females wanld be expected to live until aged 65.88 years. In
1999 tiis average age increased to 6323 for sales and 10 68.91 for
Jemales. Comparisen with the Coafe-Demeny life table shows thar none af
the models of the Caale-Demeny Iife table can exactly depict the Indenesian
martafity patterns. Afeanwhife, the correction of the quality of death
repaviing wsing the Brass method that the completeness of death reporting
in the 1996, 1998, and 1999 SUSENAS is between 200 to £3 perceni. If 11 is
e this means that the Indonesian life expectancy is far below than it is
expected. The figure is about 54 to 38 years. 1 is arowd 18} years fower
than if the adiustment fuctor K is not applied. Based on these results it is
supgesied not (o nse the adiustment factor K. it iy believed that death
veporiing bused on the 1996, 1998, and 1999 is of good qualitv. The next
effort that shonld be conducted is o have Indonesian mortality model in
depicting Indonesion mortality patterns. that is based on the observed age-
paitern of morialitv. It means it will still depend on the results of the
PopHiagion censises oF SREVEYs.

Keywaords: Life twble: model lile tables: recd-merrel method; life
expectancy: mortality. Indonesia.
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1. Introduction

In the past, demographic study in Indoncsia was dominated
by the studies of the patterns and differentials of and the factors influencing
fertility. It was prompted by the fact that fertility level in Indonesia was high
and by the need to control it. Later, the study on mortality and migration was
increasing. The studies also emphasized the patterus and differentials of these
two demographic components as well as the lactors affecting them. Indeed.
until the 1990s Indonesia experienced a rapid demographic changes wlere
fertility and mortality declined and new migration patterns look place as the
results of modernization.

As demographic studies are advancing, it has been realized the need
to construct the Indonesian Life Table. in facl, Djodi (1996) already initiated
the work. He used the 1980 and 1990 Population Census data to construct the
Indonesian life table. There have been many other researchers done this effort.
However, their Indonesian Life Tables have not been used widely probably
because they are not well known or sufler from drawbacks. As the result, the
Coale-Demeny Life Table (1983) is still used to describe the Iadonesian
mortality condition although it miglit not be preciscly suitable tor Indonesia.

In 1997, the Demographic Institute Faculty of Economics. University
of Indonesia in collaboration with the Ministry of Health of the Republic of
Indonesia constructed an Indonesian Life Table. The construction was based
on the information of the number of reported deaths and population from the
1996 National Socioeconomic Survey (Survei Sosic! Ekonomi Nusional or
SUSENAS). The work was welcomed enthusiastically by those who need the
“truly” Indonesian Life Table.

However, it is realized there is a need to continue the work above. In
particular, since the population is dynamic, the life table is so. In addition,
there is also a need to improve the method in constructing the Indonesian Lile
Table. The Demographic Institute Faculty of Economics, University of
Indonesia, therefore, initiated the effort to continue the work by constructing
Indonesian Life Table based on the recent data. Data used in this review are
the results of the 1998 and 1999 SUSENAS. In addition, the Indonesian Life
Table based on the 1996 SUSENAS is also presented.

Therefore this review of the caleulation of the Indonesian Life Table
based on the 1996, 1998, and 1999 SUSENAS aims to:
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a.  Construct the 1996, 1998, and 1999 [ndonesian Life Table

b. Evaluate the quality of mortality data based on the 1996, 1998, and

1999 National Socioeconomic Survey

Compare the Indonesian Lifc Tables constructed with the Coale-

Demeny Life Table

d. Supszest a new method for constructing the Indonesian Life Table in
[ndonesian setlings. ‘

e

1t is hoped that through this continuous effort. the “truly” Indonesian
Life Table, that is suited to Indonesia condition, can be accomplished.

This article contains five sections. In Section 1 the background and
objectives of the study are presented. Section 2 discusses the methodology to
evaluate mortality data and to construct life table. Section 3 describes the
results of the evaluation of mortality data quality. The calculation of the
Indonesian Lile Tabie is given in Section 4. Section 5 presents the
conclusions,

2. Methodology
2.1  Data Soureces

Data used in this review come from the results of the 1996,
1998. and 1999 SUSENAS. The key information used is the reported number
of deaths of population by age and sex. These surveys were conducted in
February. Meanwhile, the period considered for occcurrence collected
information on the number of deaths from February 1995 to January 1996.
Therefore the number of exposed to risk population used to calculate the Age-
Specilic Death Rate (ASDRY) was projected to the middle of reference period
{August). To calculaie the ASDR using the 1998 SUSENAS, for example, the
number of population used was the number of population in August 1997,

To obtain the number of population by age and sex in mid-period, the
ttumber of population by age and sex from nwo successive surveys are needed.
IF'or the ASDR based on the 1996 SUSENAS (he number of population by age
and sex in August 1995 was obtained from the resulis of the 1995 Intercensal
Population Survey (Survei Penducduk Amiar Sensus/SUPASY and the results of
the 1996 SUSENAS. To obtain the number ol population by age and sex in
August 1997, the results of the 1997 and 1998 SUSENAS were used. For the

Aupust 1998 the information was obtaincd {rom the results of the 1998 and
1999 SUSENAS.
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The number of population by age and sex in August ftor each
SUSENAS was obtained by first calculating the percentage of population by
age and sex in each survey, Then the monthly growth rate in two successive
surveys for each percentage was computed. Using this rate, the perceniage of
population by age and sex was projected lo August. Prorating was done to
make the total percentage 100. At the same time the monthly growth rate of
total number of population was also computed. Using this growth rate the
number of total population in August was calculated. Lastly, multiplying the
projected percentage of population by age and sex with the projected total
population produced the number of population by age and sex in August 1995,
1997, and 1999.

2.2 A Brief Description of the Brass Growth
Balance Method

It was debated that not all deaths were reporied in the three
SUSENAS. This might be true knowing that the surveys based on samples. If
deaths were underreported then the death rate can be underestimate.
Consequently, if a life table is to be calculated then the survival function, /¢x).
will fall too slowly as age increases and estimates of life expectancy will be
biased upward (United Nations, 1983).

Therefore before the Indonesian life lable ts caleulated. the quality of
mortality data in the three surveys was evaluated. This was donc using a
method proposed by Brass, the Brass arowth balance method. A brief
description of this method that is based on the description in Manual X
(United Nations, 1983) is pgiven here.

The Brass growth balance method is based on two assumptions. The
first is the population being studied is stable. (hat is fertility and mortality is
constant for a long period. The second is the completeness of reported deaths
is the same at all ages. Although these two assumptions might not be held for
Indonesian case recenily but an attempt to cvaluate the moctality data from the
1996, 1998, and 1999 SUSENAS was done using this method,

The basic data required is the number of reported deaths and
population. The method is based on the equation:
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NN+ = ¢~ D¥x+)/N(x+) 48]

where Nfxs is the number of persons of exact age x; Nfx+} is the total number
of persons aged x and over; D*(x+) is the total number of deaths occurring to
persons aged x and over: and r is the prowth rate. N(x) is estimated as

NEx) = N T NG (2)

Brass proved that the above equation is exact for stable, closed
population. Since Nfx+) may be thought of as being the number of persons in
a year entering the group of thosc aged x and over, the ratio N(x}/N{x+} can be
interpreted as a Cbirth rate’® for the population aged x and over and
D*(x+)/Nex+) is the death rate corresponding to the same population,

I only a proportion of deaths was recorded, say D{x+), where D(x+)
= ('fx)D*x+}, and Cfx) is a factor representing the completeness of report of
deaths at age x and over then

NepNix+) = r+ K(D{x+)/N(x+)) (3)
where K=//C.

Equation (3) suggests that the relationship between D¢x+)/N(x+} and
Ntx)/Nfx+; is lincar and the slope of the line defined by the points
[Dix+)/N(x+). Nex)/Nix+}] s the value of the adjustment factor K. In
practice, the points [Dix+)/Nix+), Nix)/Nix+)] seldom fall exactly on a
straight line. and K is obtained by selecting the line that best fits the observed
pomts, Given the inaccuracy typically present in the data sets considered the
used of other methods of fitting appears lo be preferable that is the “mean”
line and the “robust line™.

The “mcan’” linc is defined by the means of the abscissas (horizontal
axis values) and ordinates (vertical axis values) of derived points when those
points are divided. according to ape. into two age groups of approximately
equal size. For example. if 15 age groups are wsed, the values of D{x+}/Nix+)
for the first eight values of x arc averaged, as are the values for the last eight x
values. The middle point is included in both averages. Similarly, mean values
arc obtained for the first and last cight values of N(x)/N(x+). The desired line
is that which passes through the two points defined by the two pairs of mean-
coordinates. This fitling procedure gives equal weight to all the derived
points.
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If distortions are present at the extremes. it is reccommended to usc
trimmed means. The line fitted by using (rimmed means is called a “robust™
line because trimming makes the fit less sensitive to large deviations from
linearity at the extremes of the age range. Trimmed means arc a generalization
of the usual mean or average. When trimming is performed. the weights
applied to different obsecrvations are not constant tor all observations: dividing
it by the sum of the weights used standardizes the sum ol weights times
observations.

2.3 The Life Table

In this section, the description of the life table is given, based on the
reference from the Methads and Materials of Demography (Shrvock and
Siegel, 1976). The life table is commonly viewed as depicting the lifetime
mortality experience of a single cohort of newborn babies. who are subject to
the age-specific mortality rates on which the table is based. The cohort of
newborn babies, called the radix of the table, is usually assumed to be 100,000,

The life table has basic functions that arc ,¢y. fv. aehe wls Ty and e,”.
These six functions are generally calculated and published for every life able.
In general, the mortality rate (.¢.) is the basic function in the table. that is, the
initial function from which all other life table functions are dertved.

To construct the Indonesian Lite Table, the Reed-Merrell method is
used. This method is one of the most frequently used short-cut procedures for
calculating an abridged life table. In this method the mortality rates are read
off from a set of standard conversion tables showing the mortality rates
associated with various observed central death rates. The standard tables for
33, sy, aed gumi have been prepared on the assumption that the following
exponential equation holds:

uffe = | - expl-n g - ar . ) (<)

where # is size of the age interval, 1, is the central death rate. ¢ is a constant,
and ¢ is the base of the system of nawral logarithms. Reed and Merrell found
that a value of ¢ = 0.008 would produce acceptable results, This value is used
in the construction of the Indonesian Life Table.

Forx =0 then

go= 1 - expi-m (0.9339 -0.5509m, 41 {3
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For v = | then
21 = |- expl-A (L9806 =2.4179, 1)) (6)

Once (he mortality rates have been caleulated. the construction of the
abridged lile table continues with the computation of each entry in the
survivor column, /. and the death column. ,¢/. along standard lines, using the
formulas

[yan= (l- n‘!,\‘)'{\' (7N

nd\' = f_\' - ".\'lu (8)

Al
L

In the Reed-Merrell method, 7. values are directly determined from
the /\'s for ages 10 and over, or 5 and over. by use of the following equations:

To=-0.20833 /o5 + 2.5/, + 0.20833 /x5 + 5 Z hisa (9)

-
if the age intervals in the table are 3-year intervals, and

7. = 416667/, + 0.83333 [e. n + 10 Z Pt furee (10)
'TAN

il the age ttervals in the table ave 10-vear intervals.

These equations are based on the assurrption that the area under the /, curve
between any two ordinates is approximated by the area under a parabola
through these two ordinates and the preceding and following ordinates
{equation (9)) or the tollowing ordinate only (equation (10)).

For the ages under 10, Reed and Merrell note that Ly may be
determined directly Jrom the following lincar cquations:

!.;; = 0.27(3 1"{1 +().724 1"; { I l)
A =003+ 1184/, +2.782 16 IR
sl = -0003 5 #2242 [+ 2761 /4y (13)




B Journal of Pogufation, vel 7, ne.3, 2007

However, for Indonesia the formula to compute L, is:

Ly =0460 1, +0.540 !, ; for males (14}
Ly = 0506 1,+0494 ], ;for females (15
Ly =0479[,+0,5211; ; for males and females (16)

This formula is used based on the coutribution of the Neo-natal Death
Rate (NNDR) and Post-Neonatal Death Rate (PNNDR) to the Infant Mortality
Rate (IMR). The results of the 1997 Indonesia Demographic and Healih
Survey show that the NNDR for the ten years before the survey was 27.2 for
male, 22.7 for female, and 25.0 for male and female. The PNNDR for the
same period was 31.8 for male, 22.2 for female, and 27.2 for male and female.
The IMR for the same period was 59.1 for male, 44.9 lor lemale, and 52.2 for
male and female.

Ly should be determined from f, and /; by use of separation factors
appropriate for each situation. ,L. for ages 10 and over may be derived by
differing the 7%'s, and ¢°, is computed as the ratio of 7} Lo /,.

3. Evaluation of Mortality Data Based on the
1996, 1998, and 1999 SUSENAS

The results of the 1995 SUPAS show that the number of
Indonesian was 194,754,808 as in Ocleber 1993. The number increased (o
195,524,884 in February 1996 (the results of the 1996 SUSENAS), 1o
198,675,836 in February 1997 (ihe results of the 1997 SUSENAS), to
202,605,066 in February 1998 (the results of the 1998 SUSENAS). and 1o
205,687,055 in February 1999 (the results ol the 1999 SUSENAS). Using
these figures, the number of population by age and sex in August 1995, 1997,
and 1999 for five year interval was obtained.

Using information on the number of reporied deaths and projected
population from the 1996, 1998, and 1999 SUSENAS the Age-Specific Death
Rate (ASDR) can be computed. As can be seen rom Figure 1.a — Figure |.c,
the ASDR follows a U-shaped pattern both lor males and females. 1t was hizgh
for infants, low for population aged 5 to 34, and high lor population aged 33
or above.
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Table L.a
NUMBER OF REPORTED DEATHS, PROJECTED POULATION, AND THE AGE-SPECIFIC
DBEATH RATE DY AGE GROEP (FIVE-YEAR INTERVAL) AND SEX: INDONESIA, 1996

Number of Deaths Wumber of Papulatign Ape-Specific Death Rate

Ape Nea Nea Sex

Aale Female M+F Male Female M+ ATale  Female M+F

-1 95,751 RO 170,235 1932370 1.%15.208 38517 1] 44 47
14 61ndY N1 630 124 256 #5060 848 R 169654 16,730,502 ¥ B 7
51 5,740 31,132 44,03 11155016 10,679,300 21, 834,085 1 2 2
100 15051 14,127 75 13003610 11,622,220 V630830 | 1 l
15-1v 18,704 HLnd 309100 10,240,003 985 447 20,202,770 2 1 2
T2 14548 13,300 17810 4021715 9,093,009 17 115.0K5 1 l 2
2304 131027 14603 IR.585 7786107 RA9RTUR T6.284 0015 2 2 2
it [EREL 17,233 UL st N A1) TOKLIT 14,020,127 1 2 3
L] 15253 146760 M3 26 7.005.507 105,300 14,009,407 ] 2 2
J0-d4 A8 L ARG 5,746,799 5234882 10,255,081 4 a L]
J5.a0 20,3 5,3 1504 A 137005 4.060.452 8.227.057 a q 5
-%a 34279 18745 LRI 3,761,920 AN 7.104 840 9 [ 7
55-59 323 2437 33K 2011030 32311 i, 141,702 11 ? 9
Gik-nd 47,407 15041 ThO6hH 2395000 283980 5158477 21 10 15
i 41,169 12188 63,570 1684100 1LEA1.133 3.525.142 2 12 18
i hER2E ) 15w i, 117 1LIB2043 1250106 1433149 EX] 22 27
75 Li0,721 g 5313 PLARIL L.t41,192 2,107,107 ni 48 55
lotal!CDR 578,314 154,807 1.0533,121 w0 .650.152 07,531,502 194,182,254 (] 5 5

Figure La
THE AGE-SPECIFIC DEATH RATE (ASDR): INDONESIA, 1996

ASDR

0-1 14 0508 0-14 15-19 20-24 25-29 30-34 25-39 40-44 4549 50-54 55-59 60-64 65-69 70-74 75+
AGE GROUP
= Mala -#= Fermnale <& Male & Female
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Table 1.b
NUMBER OF REPORTED DEATHS, PROYECTED POPULATION, AND THE AGE-SPECIFIC
DEATH RATE BY AGE GROUP (FIVE-YEAR INTERVAL) AND SEX: INDONESIA , 1998

Number of Deathy Number of Population Age-Specific Dealh Raote

Age Sex Sex Sex
Male Female M+F Male Femole M+F Male Female  M+F
1 20,229 59,953 140,182 1672395 1.612,469 3,284,864 48 37 43
14 42,171 36,757 78928 7,882,915 7,586,896 15,469,811 5 5 5
59 21,791 20,233 42,024 11,311,050 10,543,530 21,854.50) 2 2 2
10-14 15,046 11,148 26,194 12212144 11,486,824 23,698948 1 1 1
15.19 14,697 8612 23,369 10,755,783 10509071 21,265,854 1 1 1
20-24 14,244 11,923 26,167 7972310 9.1491,104 17.113,413 2 1 2
25-2% 11.21 11,096 22327 7,987,267 9,011,863 16,999,130 l 1 |
30-34 11,281 15,949 23,230 7336491 7,958,921 15295411 2 2 2
35-19 17.461 15,143 312,604 7.431,669 7,755,449 15,189,118 2 2 2
40-44 22,850 14,760 Ir6L0 6,385,238 593,187 12316,425 4 2 3
4549 23650 11,835 35,486 4,895.239 4,652 857 9.548,136 5 3 4
50-54 350N 20,221 53,992 4,016,564 4,048,855 8065418 g 5 7
55-39 35,422 14,247 49,669 3,159,929 3.177.50% 6,337,433 11 4 g
60-64 45,054 27,027 T2.081 2,607,689 2,893,978 5,501,667 17 9 K]
63-69 37364 21,561 58,925 1,782,688 1.530,724 3713412 21 11 16
70-74 4,592 21,862 66,454 1,354,328 1,365,185 2,719,513 33 16 24
5+ 58,188 47,935 106323 1,044,110 1,213,182 2251292 56 L[] 47
Tol/CDR 529592 366,323 895,965 99,810,789 100,820,043 200,630,632 5 4 4

Figure1.b
THE AGE-SPECIFIC DEATH RATE (ASDR}: INDONESIA, 1998
aspA '
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Table 1.¢

NUMBER OF REPORTED DEATHS, PROJECTED POPULATION, AND THE AGE-SPECIFIC
DEATH RATE BY AGE GROUP (FIVE-YEAR INTERVAL) AND SEX: INDONESIA, 1999

Age-Specific Denth
Number of Deaths Number of Populaton Rnate
Age Sex Sex Sex
Male Frmale M+F Male Female AM+F Mole Female M+F
g1 65,721 47,148 112,869 1,666,652 1.557,757 3,224 409 k-l 30 s
14 386N 32,2 70,683 7.999,848 7.660,427 15.5660,275 5 q 5
59 16517 14,225 31,142 11,258,921 10454786 21,713,707 2 1 1
10-14 12,104 9951 22,065 11,990,164 11,329997 23319961 1 1 1
15-19 16,171 12,028 28,199 11,075,795 10,686,380 21,762,175 1 1 1
20-4 12,015 7.488 19.503 £,22(.854 9.168,932 17,390,786 1 i !
2329 13,708 10,375 24080 8.179,218 0,143,132 17,322,349 2 1 ]
334 14405 12289 26,793 7486379 8100392 15586772 2 2 2
35.39 23,656 15,000 18,656 7,530,286 7.922,052 15,452,338 3 2 3
4044 24,00 11.974 35977 6,499,287 6130373 12,630,060 4 2 3
4549 26,191 131,652 39,843 5253018 4.725,782 9,978,800 5 3 4
50-54 36,987 13,721 50,608 4,105,281 4,362,778 £.488.059 9 3 -]
55.59 35851 21,738 57389 3646 1314097 6,656,741 1 7 9
6064 41,267 28,682 70,149 2710,382 3,032,018 5.742,400 15 10 12
4569 43,101 26486 69,587 1861826 2,055507 151730 23 13 18
70-74 54,33] 27,524 81,857 1,411.677 1451,295 2,862,972 k] 19 29
54 62777 61,885 129,662 1.123.733 1.302.373 2.431.106 60 47 53
ToltWCDR  £92574 166488 900 062 101716966 102421378 204,140244 5 4 L]
Figure 1.c
THE AGE-SPECIFIC DEATH RATE (ASDR): INDONESIA, 1999
ASDR
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The results of the 1996 SUSENAS show that the ASDR ranged from
one for population aged 10-14, to 47 for infants, and to 35 for population aged
75 or over. For males the figures were higher. The Infant Monality Rate
(IMR), the number of infant deaths per 1000 live births, was 50 for baby boys
while it was 44 for baby girls. For population aged 75 and over the ASDR
were 63 for males and 48 for females. Based on the 1998 SUSENAS ihe
ASDR declined for almost all age groups. The IMR declined to 43. For males
it declined to 48 and for females it declined to 37. For population aged 75 or
over the ASDR declined to 47. For males it declined to 56 and for females it
declined to 40. The results of the 1999 SUSENAS show that the ASDR
continue to decline for some age groups. For some age groups it increased.
For babies it declined to 35 where it declined to 39 for baby boys and to 30 for
baby girls. However, for population aged 75 or over it increased to 53 where it
increased to 60 for males and to 47 for females. The three SUSENAS pave the
Crude Death Rate of Indonesia as much as five in 1996 and four in 1998 and
1999,

The results of the evaluation of mortality data based on the 1999
SUSENAS are summarized in Table 2.a — Table 2.¢ (see Appendiccs').
Table 2.a presents the number of reported deaths and projecled population by
age group and sex in 1999. In this table the number of reported deaths from
age x to x+3, s, the projected number of population aged x o x+3. 5N, and
the projected number of population aged from x and over, Nix+). are given.
Table 2.b displays elements needed to estimate completeness of reported
death in 1999. These elements include the number of population at exact age
x, Ntx), the number of population aged x and over, Mx+). and the number of
reported deaths over age x, D¢x+). Column 2 of Table 2.b shows the values
obtained for all values of x up to 70: no value can be compuled for 75 because
the open interval begins at that age. N(x) is obtained using formula (2) in
Section 2. For example, the number of male aged |10 in 1999 (as in Table 2.b)
is obtained as follows:

NI = (N + N 0.0

= (11258921 + 11,990, 164)/10}
=2,324,908.5

The number of female aged 50 and over in 1999 (as in Table 2.b) is:
NOO+) = (GNsy + sNss + 5N + .0+ N-3)

= d,382,778 + 3,3/4.0097 + 3032018 + .+ 1307373
= 15543069

Tables displayed are the results of 1999, Resulls ol 1996 and 1998 are not enclused.

I
Al
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The calculation of the number of deaths after an exact age is exactly
analogous to that of Nfx+). Thus, for example, D¢50+) for male and femaie in
1999 (as in Table 2.b) is:

De50+) = 30608 + 57,389 + 70,149 + ., + 129,662 = 439,252

Table 2.c gives the partial death and birth rates in 1999. The partial
death rates, D(x+}/N(x-+), are obtained by simply dividing the entries listed in
column (4), (7). and (10} of Table 2.c by the corresponding entries in column
(3). (6), and (9) of the same tables. For example, the partial death rate for male
aged 15 in 1999 (as in Table 2.c) is:

D(I15)/Nt15+) = $09,161/68.801,381 = 0.0059

Similarly, the partial birth rates, N(x)}/N{x+), are obtained by dividing
the entries listed in column (2}, (5), and (8) of Table 2.c by the corresponding
entries in column (3), (6), and (9) of the same table. Thus, for example, the
partial birth rate for female aged 20 in 1999 (as in Table 2.c) is:

N(20)/N(20+) = 1,985.531.2/60,734,132 = 0.0327

Besides observed partial birth and death rates, Table 2.c also present
the estimated partial birth and death rates based on the least square method.
Regression output for male, female, and for male and female is given below in
Table 2.c. The constant (intercept) and X coefficient of these output give the
estimated value of N{x)/N(x+).

Figure 2 (see Appendices) shows plot of the points of Dix+)/N{x+)
and observed and estimated N(x)/N(x+) for males and females in 1999 (see
Appendices). The values of D(x+)/N(x+) are plotted on the x-axis {abscissa),
while those of N¢x)/N¢x+) appear on the y-axis (ordinate). The same scale has
been used to plot both values. The use of equal scales for both axes aids in the
assessment of linearity of the plotted points.

Ideally, the points should lie approximately on a straight line.
Deviations from linearity, however, inevitably present in empirical data. The
possible causes of such deviations are varied. Aside from the possible lack of
stability of the population being analyzed, errors in age reporting are
undoubtedly present. Yet, the relatively linearity of the central segment of the
plotted points for Indonesia in 1999 still warrants an attempt to obtain a rough
estimate of the completeness of death reporting.
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Table 2.d presents the calculation of the adjustment factor K using the
“mean” line in 1999. For this purpose, the points are divided into two equally
sized groups, one comprising points for ages ranging from 5 to 35. the other
from 40 to 70. The mean abscissa and ordinate values for each group are
calculated by summing the observations for each group and dividing the sum
by the number of observations in each group. Thus, the mean of the first

group of partial death rates D(x+)/Nfx+) for male in 1999 (as in Table 2.d).
denoted by X, is: :

X = (0.0048 + 0.0052 + .. + 0.0004)/7 = (LUH)7 ]

Once the means of each group have been computed. the slope of the
fitted line is calculated according to the equation:

K=(Y:- Y )X~ X)) = (0.0809 = 0.0334)/0.0264 - 0.007 ) = 2434

for males in 1999 (as in Table 2.d). The figure is 3.573 for females and 2.923
for males and females. These value of K implies that in 1999 the
completeness of death reporting is C = [.O/K = 0.407 or 40.7 percent for
males, 28.0 percent for females, and 34.2 percent for males and females. In
1998 the completeness of death reporting based on the Brass method declined
to 37.4 percent for males and 23.3 percent for females. The figure in 1996 is
42.4 percent for males and to 29.9 percent for females.

From the estimate of K. the corresponding value of the growth rate »
can be denoted as follows:

F=Y, - KXY, =00334 - 2438¢0.0072) = (1.0169

for males in Indonesia in 1999 (as below Table 2.d). The figure is 0.0189 for
females and 0.0187 for males and females in 1996. This rate of growth is not
far from that of 0.0162 for males, 0.0169 for females, and 0.0166 for males
and females obtained from the 1990 Population Census and the 1993
Intercensal Population Survey data.

Table 2.e gives the calculation of the adjustment factor K using the
“robust” line in 1999. The weights associated with each observation are listed
in column {2). The data set has been divided into groups of equal size and

those weiphts are symmetrical with respect 10 the center. Thus, for females in
1999,

Xo* = (0. 25)(0.048) + (G 3000032 v L+ 0.0504)/5.5 = 0. 0038
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The V* and P™* values are the trimmed means of the grouped
observations. From them. the cateulation ol estimates of X, (' and r is:

K=V -YRAN - %) = 0721 = 0.0272)/(0.0223 - 0.0038) = 2.704

for males in 1999, The figure is 3.931 for females and 3.206 for males and
females Thesc value of K* implies that in 1999 the completeness of death
reporting is C = 1.0/K = 0.370 or 37.0 percent for males. 25.4 percent for
temales. and 31.2 percent for males and females, In 1998 the completeness of
death reporting based on the Brass method declined to 34.6 percent for males
and 2(.5 percent for females. The figure in 1996 is 39.5 percent for males and
to 27.8 percent for females.

The results of the evaluation of mortality data based on the 1996,
1998, and 1999 SUSENAS show that in 1996 the completeness of death
reporting is C = 1.0/K = 0.395 or 39.5 percent for males, 27.8 percent for
females, and 33.6 percent for males and females. In 1998 the completeness of
death reporting based on the Brass method declined to 34.6 percent for males
and 21.5 percent for females. The figures increased in 1999 to 37.0 percent for
males and 10 23.4 percent for females.

4. The 1996, 1998, and 1999 Indonesian Life
Table

In this section the results of the calculation of the lndonesian
Life Table based on the 1996, 1998, and 1999 SUSENAS are presented. In
addition. the comparison between these life tables with the Coale-Demeny
Life Table (1983) is also discussed. This scclion is closed with the discussion
of the corrected life tables. that is the tables that take the adjustiment facior K
into account.

The vesults of the constroction of the Indonesian Lite Table based on
the 1996. 1998, and 1999 Natiwonal Sociceconomic Survey (SUSENAS) are
presented in Table 3.a - Table 5.c.

Table 3.a shows that in 1996 450 out of {0,000 newborn baby boys in
Indonesia would die before they reached age one year. The figure declined to
435 in 1998 (Table 4.a) and o 361 in 1999 (Table 5.a). The probability of
dving before aged one, pgp. for baby girls was 0.0404 in 1996 (Table 3.b) and
declined 1o 0.0341 in 1998 (Table 4.b) and to 0.0280 in 1999 (Table 5.b). For
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boys and girls this figure declined from 0.0428 in1996 (Table 3.c) lo 0.0389
in 1998 (Table 4.¢) and to 0.0322 in 1999 (Table 5.c).

The probability of dying was lowest for those who were in the age
interval 10-14 in 1996. The figure was 0.0063. 0.0061, and 0.0062 for males,
females, and males and females respectively. This means out of every 100.000
Indonesians alive and that are exactly 10 years old, about 60 would die before
reaching their |5th birthday.

In 1998 the probability of dying was lowest for those who were in the
age interval 10-14 for males, in the age interval 15-19 for females, and in the
age interval 10-19 for males and females. This figure was 0.0061 for males
aged 15-19, 0.0041 for females aged 15-19, and 0.0055 for males and females
aged 10-19. As in 1996, the probabilily of dying in 1999 was lowest for those
who were in the age interval 10-14; it was 0.0050 for males, 0.0044 far
females, and 0.0047 for males and females.

The proportion of dying in the age interval 25-29 was 0.0089 in 1996.
This means out every 100,000 males alive and that are exactly 25 ycars old.
89 would die before reaching their 30th birthday. The figure was lower for
female (86). Looking at the /., /25 equals 89,664 for males in 1996. It means
that out of 100,000 newborn baby boys, 89,664 men would survive to cxact
age 25. Since the probability of dying in this age group was lower for female
then the |55 for female was higher (90,422). Mcanwhile. there would be 799
male deaths between exact ages 25 and 30 (dx=799} to the initial cohort of
100,000 newborn baby boys. The figure was 777 for lemale. In 1999 the
probability of dying in the age interval 25-29 declined to 0.0083 for male and
to 0.0057 for female. The number of survivors to exact age 25 increased to
02.063 for male and to 93,657 for female.

The Lys equals 439,345 for male and female in 1996 mcans the
100,000 newborn Indonesian baby would live 439345 person years between
exact ages 35 and 40. The 7T;; cquals 3,264,688 means (hat the 100,000
newborn baby boys would live 3,264,688 person yecars after their 35th
birthday. The Lss increased to 449263 in 1998 and to 454319 in 1999,
Meanwhile T increased 10 3.393.397 in 1998 and to 3.421.898 in 1999,

The life expeclancy, the average remaining lifetime (in years) for a
person who survives to the beginning of the indicated age interval. varies trom
2.25 years for males aged 75 or above to 63.28 vears for males aged | w3
years in 1996. For females the figure varies [rom 2.27 for aged 73 or above o
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67.63 for aged | to 5. The life expectancy was still highest for aged 1 to 5 in
1999, [t was 66.66 for males and 69.87 for females.

The life expectancy at birth was 65.28 for male and 65.88 for female
in 1996. It means on average the Indonesian male would live until aged 65.31
years and the Indonesian female would be expected to live until aged 65.88
vears, This average age increased to 64.71 in 1998 and 65.23 in 1999 for male
and to 68.11 in (998 and 68.91 in 1999 for female.

The comparison the mortality patterns between the Indonesian life
lable based on the 1996, 1998, and 1999 SUSENAS with the Coale-Demeny
life table shows that at ages ¢ and 1, the mortality patterns of Indonesia in
1999 is sunilar to the West model. At ages 5 to 45 the mortality patterns is
similar to all four models of the Coale-Demeny life table. At ages above 45
the Indonesian mortality patterns is simtlar to the North model. The results
supgest that none of the models of the Coale-Demeny life table can exactly
depict the Indonesian mortality patterns.

Multiplying the adjustment factor, X, to the number of reported deaths
implies that if it is true that the completeness of death reporting in the 1996,
1998, and 1999 SUSENAS is between 20 to 43 percent then the Indonesian
lifc expectancy is far below than it is expected. The figure is about 54 to 58
years. It means it is around 10 years lower than if the adjustient factor is not
applied.
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5. Conclusions

The constructed Life Table based on the 1996, 1998, and
1999 National Socioeconomic Survey (SUSENAS) show that the Ape-
Specific Death Rate (ASDR) of Indonesia follows a U-shaped pattern both for
males and females. It was high for infants, low for population aged 5 to 34,
and high for population aged 55 or above.

The results of the 1996 SUSENAS show that the ASDR ranged from
one for population aged 10-14, to 47 for infants, and to 55 for population aged
75 or over. For males the figures were higher. The Infant Mortality Rate
{IMRY), the number of infant deaths per 1000 live births, was 50 for baby boys
while the figure was 44 for baby girls. For population aged 75 or over the
ASDR were 63 for males and 48 for females. Based on the 1998 SUSENAS
the ASDR declined for almost all age groups. The IMR declined to 43. For
males it declined to 48 and for females it declined to 37. For population aged
75 or over the ASDR declined to 47. For males it declined to 56 and for
females it declined to 40. The results of the 1999 SUSENAS show that the
ASDR continue to decline for some age groups. For some.age groups it
increased. For babies it declined to 35 where it declined to 39 for baby boys
and to 30 for baby girls. However, for population aged 75 or over it increased
lo 53 where it increased to 60 for males and to 47 for females. The three
SUSENAS gave the Crude Death Rate of Indonesia as much as five in 1996
and four in 1998 and 1999.

The results of the construction of the Indonesian Life Table based on
the 1996, 1998, and 1999 National Socioeconomic Survey (SUSENAS) show
that in 1996 450 out of 10,000 newborn baby boys in Indonesia would die
before they reached age one year. The figure declined to 435 in 1998 and to
361 in 1999. The probability of dying before aged one for baby girls was
0.0404 in 1996 and declined to 0.034| n 1998 and to 0.0280 in 1999, For
boys and girls this figure declined from 0.0428 in1996 to 0.0389 in 1998 and
to 0.0322 in 1999,

The probability of dying was lowest for those who were in the age
interval 10-14 in 1996. The figure was 0.0063, 0.0061, and 0.0062 for males,
[emales, and males and females respectively. This means out of every 100,000
Indonesians alive and that are exactly 10 years old, about 60 would die before
reaching their 15th birthday,

Lus-T
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In 1998 the probability of dying was lowes! for those who were in the
age interval 10-14 for males, in the age interval 15-19 for females. and in the
age interval 10-19 for males and females. This figure was 0.0061 for males
aged 15-19, 0.0041 for females aged 15-19, and 0.0055 for males and Females
aged 10-19. As in 1996, the probability of dying in 1999 was lowest for those
who were in the age interval 10-14; it was 0.0050 for males. 0.0044 for
females, and 0.0047 for males and females.

The life expectancy, the average remaining lifetime {in years) for a
person who survives to the beginning of the indicated age interval. varies from
2.25 years for males aged 75 or above to 65.28 ycars for males aged | 10 5
years in 1996. For females the figure varies from 2.27 for aged 75 or above to
67.63 for aged ! to 5. The life expectancy was still highest for aged 1 to 3 in
1999. 1t was 66.66 for males and 69.87 for females.

The life expectancy at birth was 65.28 [or males and 65.88 for
females in 1996. This means on average the Indonesian males would be
expected to live until aged 65.31 years and the Indonesian females would be
expected to live until aged 65.88 years. This average age increased o 64.71 in
1998 and 65.23 in 1999 for males and to 68.11 in 1998 and 68.91 in 1999 for
females.

The comparison with the Coale-Demeny life table shows that at ages
¢ and 1, the mortality patterns of Indonesia in 1999 is similar 10 the West
model. At ages 5 to 45 the mortality patterns is similar to all four models of
the Coale-Demeny life table. Al ages above 45 the Indonesian mortality
patterns is similar to the North model. The results suggest that none of the
models of the Coale-Demeny life table can exactly depict the Indonesian
mortality patterns.

The correction of the quality of death reporting using the Brass
method that the completeness of death reporting in the 1996, 1998, and 1999
SUSENAS is between 20 to 43 percent. I it is true this means that the
Indonesian life expectancy is far befow than it is expected. The figure is about
54 to 58 years. It means it is around [0 vears lower than if the adjustment
factor is not applied.

Based on these results it is suggested not 10 usc the adjustment factor
K. It means it is suggested to believe that death reporting based on the 1996,
1998, and 1999 is of good quality. The next eftfort that should be conducted is
to have Indonesian mortality model in depicting Indonesian mortality patterns.
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that is based on the observed ape-pattern of mortality. It means it will still
depend on the results of the population censuses or surveys.
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Figure 2
PLOT OF PARTIAL BIRTII RATES, N(XMYN(X+), AGAINST PARTIAL DEATH RATES,
D{XVN(X+), FOR MALES AND FEMALES, INDONESIA, 1999
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