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Introduction

IN most of the developing countries not much is known about the dimensions
of mortality. Information on levels, trends and differentials in mortality is

virtually non existent in many of these regions even today. Reliable registra-
tion data are available at fairly regular intervals in the developed countries and
as such specification of mortal i ty in terms of its various components such as
age, sex, occupation, education, marital status, residential status etc., helps an
analyst to get a deeper insight into the mortality history of the population. But
in developing countries like India registration figures are not satisfactory. The
Census Actuaries had, so long, been entrusted with the task of construction of
national life tables by using data of successive censuses. Only recently has the
use been made of the Sample Registration System (SRS) for estimation of
mortality and construction of Life Tables. But the coverage in most cases is
incomplete and it is debatable whether mortality rates, used in the construction
of these life tables as estimaied from SRS can be taken as reliable as many
scholars have pointed out deficiencies of these statistics particularly with morta-
lity. As the state of arts in the field of population analysis has vastly improved
since the 1960s and as we are well equipped with a battery of indirect estima-
tion techniques due mainly to the brilliant work of Brass, Coale and others, it
should be appropriate to undertake a study of mortality using the preliminary
census results for 1981. An attempt has, therefore, been made here to estimate
the adult mortality level for India by using two methods of estimation—one
based on information on widowhood (Hill, 1977) in the 1981 census, and the
other based on census age distributions (Preston and Bennett, 1983) in 1971
and 1981. We believe, more is known almost universally, about levels, trends
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TABLES-LIFE TABLE SURVIVORS BY VARIOUS METHODS

Males

Age
X

30

35

40

45

50

55

60

65

70

Widowhood
method

.7298

.7210

.7074

-6811

.6434

.5817

.5127

.4277

.3144

Life table survivor at age
Brass two
parameter

.7516

.7272

.7003

.6692

.6312

.5574

.5222

.4438

.3470

Percentage error (Reference : Bureau of the census table,
Widowhood method : 2.3%
Brass two parameter : 3-5%

Age
X

20

25

30

35

40

45

50

55

60

Widowhood
method

.7252

.7223

.7184

.7105

.7018

.6864

.6706

.6450

.6146

Females

Life table survivor at age
Brass two
parameter

.7360

.7251

.7146

.7042

.6933

.6810

.6664

.6486

.6289

x (unit radix)
Bureau of the

census

.7271

.7133

.6952

.6690

.6269

.5723

.4979

.4029

.2923

see text)

x (unit radix)
Bureau of the

census

.7207

.7039

.6852

.6658

.6459

.6235

.5964

.5599

.5047

Percentage error (Reference : Bureau of the census table, see text)
Widowhood method : 8.7%
Brasi two parameter : 8.6%.
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(6) Adult Mortality from Two Successive Censuses

Tables 3 and 4 present the calculations showing the application of census
based method to Indian males and females, 1971-81.

TABLE 3—ADULT MORTALITY ESTIMATION FOR INDIAN MALES, 1971-81

4. Estimated mortality level (West Model) = 15.1; e0
0 = 52.1 (See text).

SOURCE. India, Registrar General, Census of India, 1971, Series I, Paper 3 of 1977, Age
Tables.
India, Registrar General, Census of India, 1981, Series I, Paper 1 of 1984, Popula-
tion Projections for India 1981-2001.

1. in OO's.
2. growth rates at ages 0-4 are cumulated backwards.
3. taken by reconciling different official estimates.

Evaluation of Results

Having applied the two methods of estimation of adult mortality to Indian
data it will be in order to examine the results. It has been claimed that both
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TABLE 4—ADULT MORTALITY ESTIMATION FOR INDIAN FEMALES, 1971-81

Start of Average Mean num-
age inter- annual her of per-
val (x) growth son years

rate in lived in in-
interval terval1 5NX

0 .009117

5 .017869

10 .023369

15 .024135

20 .023171

25 .022570

30 .021414

35 .023371

40 .027971

45 .031422

50 .032406

55 .032824

60 .037028

453965

409486

351936

294655

254236

224448

195648

168991

143524

119798

96701

78433

62404

Sum of(5rx) 5LX =
from age 5 (5Nx) to midpoint exp (Sx)
of interval1

Sx

— .02279

.04467

.14777

.26653

.38479

.49914

.60910

.72107

.84942

.99790

1.15748

1.32055

1.49518

443736

428192

407980

384650

373550

369734

359753

347552

335601

324962

307693

293769

278330

Tx

5149507

4705771

4277579

3869599

3484949

3111399

2741665

2381912

2034360

1698759

1373797

1066104

772335

lx,

—

87193

83617

79263

75820

74328

72949

70730

68315

66056

63265

60146

57210

ex

—

54.0

51.0

48.8

46.0

41.9

37.6

33-7

29.8

25.7

21.7

17.7

13.53

4. Estimated mortality level (West Model) = 13.7; e00 = 51-8 (See text).
SOURCE: Same as in Table 3.

1. in OO's.
2. growth rates at ages 0-4 are cumulated backwards.
3. taken by reconciling different official estimates.

these methods show distinct promise and from that perspective a critical evalua-
tion is all the more necessary.

Taking widowhood method, it should be tested on different types of data
pertaining to wide range of cultures before we can give any judgement regard-
ing the efficacy of the method. Looking at the results obtained (Tables 1 and 2),
several interesting points emerge. To have some reliability on the widowhood
technique, the values of the survivorship function obtained by this method as
well as the graduated values obtained by fitting Brass two parameter logit
model have been compared against those published by the Bureau of the Census.
For such an analysis the percentage error,  E| (lx — lxB) \ / E lxB X 100, has

been calculated
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where lx = life table survivors at age x according to widowhood method (or
those obtained by Brass two parameter logit model),

and lxB = corresponding values according to life tables published by the
Bureau of the Census.

In the above calculation we have assumed that the widowhood method gives
us estimates of mortality for the decade 1971-81 (Centering at 1976) and adult
mortality has not changed substantially during the 5 year period 1971-76.

The results of the above analysis reveal that as far as the estimation of male
adult mortality is concerned the method seems to be reasonably accurate. But
the same cannot be claimed in case of estimation of female adult mortality as
the percentage errors arc quite large, being of the order of 10 percent. Though
one must be very cautious in making this type of conclusion as different types
of errors interact (both in data collection as well as in methodology) and possi-
bly in different directions—such as age misreporting, misreporting of marital
status, assumption of no mortality differential by marital status etc., the fact
remains that female adult mortality as obtained by this technique is very much
under estimated. Possibly two reasons can be ascribed to this. First, widows
experience substantially higher mortality risks than the currently married and
as such adult mortality obtained by this method is underestimated. Second,
and we think this is more important in Indian situation, remarriage may not
be totally negligible particularly in case of males. The present method is a
proxy to the theoretically correct procedure where information about widow-
hood from first spouse need to be collected, and is valid under the assumption
that there is no remarriage in the population. It may be of interest to con-
sider some model values for remarriage and to examine their effect on the esti-
mates. The present author has made some experimentation with this type of
exercise taking the 1974 Bangladesh Survey data on evermarried, everwidowed
and widowed of the first spouse and it has been observed that the type of
remarriage affects the estimates to a considerable extent. To save space and
time, and also because one is completely uncertain about the pattern of
remarriage among the Indian population, the results of this analysis are not
incorporated here. In passing we must mention another limitation of the widow-
hood method which has not been fully discussed in the literature, namely time
reference for the estimates. Of course an approximate dating in the line of
Brass technique as applied to estimation of infant and child mortality is possi-
ble and it will perhaps be reasonable to take the adult mortality estimates as
those pertaining to the decade 1971-1981.

Coming to the second method, we are aware of the different types of errors
with census age data such as age misreporting, underreporting, coverage error
etc. Though it has been recommended that the method may be used with re-
ported age distribution in conjunction with model life tables, we have preferred
to use the adjusted rather than the reported distributions. Of course, the adjusted
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age data are not always completely free from various types of criticisms. But
as they have been made smooth and more amenable to different tests of age
errors it is believed these distributions will yield better estimates of adult
mortality for the country. Now a look at Tables 3 and 4 shows that the age
sequence of estimates of life expectancy are reasonably smooth. The method,
however, fails to provide an estimite of life expectancy at birth. Several proce-
dures are available for such an estimation. As age bias affects both lx and ex,
first three point moving averages of the ex values as obtained in Tables 3 and
4 taken as the final estimates ex (e5 e10 and e15 are averaged to give a robust
estimate of e10 for example). Now resorting to West Model Life Table (Coale
and Demeny, 1966) corresponding to each ex we obtain a mortality level. The
median of the first five levels is taken as the final estimate of mortality level
for the country. The summary results have been shown below Tables 3 and 4.
According to the census based method the life expectancies at birth in India
for the decade 1971-81 are 52.1 and 51.8 years for males and females respec-
tively. The results seem to be quite in tune with those for the decade J96J-71
(Dyson, 1979) and also with the estimates for 1971-81 using Preston Bennett
technique with unsmoothed age data (India, Registrar General, 1984). Further,
whereas the use of unsmoothed results yields a higher life expectancy at birth
for females (e0= 52.9) compared to males (e0 = 52.5), the results obtained by
us seem be more coniistent and representative of the sex differentials of morta-
lity in India.

Conclusion

In recent years indirect methods of estimation have shown distinct promise
in population analysis. In developing countries there is a lacuna in the field of
collection of accurate demographic information. The analyst is often confron-
ted with data problems and has to make several types of adjustments to
extract the demographic parameters as accurately as he can. It is more often
than not that several procedures are to be applied to get the best possible
results.

The present paper describes the application of two methods of estimation of
adult mortality to 1981 census data for India. It has been shown that the
results are highly plausible and consistent particularly with the census based
method. The widowhood method also gives reasonable estimates of male adult
mortality. The female adult mortality as obtained by this technique is severely
underestimated. Theoretically, one should collect information on widowhood
from the first spouse. In the absence of such information, the method is
susceptible to the incidence of remarriage. From our analysis it appears that
remarriage among Indian males is not negligible, at least as far as the esti-
mation of adult mortality is concerned. The second contributory factor is the
higher mortality risks for the widowed relative to the currently married. Of
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these two, however, the latter seems to have secondary effect on adult morta-
lity estimation. With some reliable data on remarriage as input, at least on a
sample basis, better estimates of adult mortality level for the country may be
obtained.
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