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Introduction

THE gtraightforward way of calculating the mortdity ratesis by using theinformationan
Oeeths by age producad by a vitd regigraion sysem. However, India like many other devdoping
countries possessss such a regidration sydam it is often the case that nat dl the deaths are
registered. As a result, the death rate implied by the reported deaths is usually an
underestimate of the true death rate prevalent in the population in question, and some
method of adjustment is required to trandform the reported degth rate into a better esimete of
mortdity condiions In India the most rdidde regdraion sysem, populaly known as
Sample Regidraion System (SRS) introducad during mid-gxties provides vitd rates from the
direct estimates, are often underestimated. In case of death rates, the SRS-edimetefor 1980-
82 was 13.5 for rural and 7.7 for urban popul ation respectively. By weighting ratesfamud
and uban populaion to the totd popudion in 1981 Cenas the desth rae for dl sector
population for 1980-82 was edimeted a 12.2 agang the quas-dable edimate of 145. Thus the
Oeeth rate was underetimeted in the Sample Registration Sysem (SRS) by ameargin of 16% for
Indiain 1980-82 (Das, 1992). It may be expected that the death rates provided by SRSfatre
Saes in India for 1980-82 were dso underesimated. An atempt hes therefore  been mede to
esimate the martdity conditions in the adult ages bath for mdes and famdes on widowhood
Octa by indirect methods adopted in the presant sudy for West Bengd, 1981 The methods as
recartly revissd by Hill (1977) and Hill-Trussdl (loc. cit) namdy, (i) condiiond method and
(i) uncondiiond method have been adopted in the prest dudy and the edimaes ae
compared. Theordticdly, information collected should refer to the aurvivd  of the firgt spouse in
Indian Cenausss questions are asked o, to the evermartied respondents
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on thar maitd daus only but the information on the order of mariage is not cdlleted. As a
result, bias in the survivorship esimates may arise and the extent of bias may nat be quantified. West
Bengd is a mosdc of diffearent adture andrdigion. In some sodely, spedficaly in Mudims the
effect on theincidence of remarriage still existsbut in case of Hindus, awide range of resis
hes come up (Mdaker, 1981). So, as a fird goproximation, while egimging survivardhip
probehiliies it has bean assumed that the marmiages recorded in Indien Canausss are of firg
oda for eech sx. The man asumption undalying the method, is the datic conditions for
mortdity and nuptidity in the recent pet. But in a changing mortdity condtion, Brassad
Bangboye (1981) have rdaxed the assumption of condant mortdity to edimate the reference
time paiod. Snce West Bengd hes been expaiendng changing mortdity condiions (FW.
Y ear Book, Govt, of India, 1978-85), the procedure adopted by Brassand Bangboye (1981)
hes been adopted to esimate the timelocation to which the edimate refer. Findly ancther
attempt has been made to relate the two distinct sets of mortality estimates, (i)* childhood
mortdity esimetes from children everbom and aurviving data by age groups of mother and (i)
adult mortality estimates from widowhood data by age of the evermarried respondentsto
complete the age paten of mortdity gengrated by Brass Twopaamdea Logt Life Teble
Sydem for West Bengd, 1981

The Data Sour ce and the Data Used

The dataare cdllected from the Populaion Cenaus, 1981 and theinformeation required to
estimate the adult mortality are as follows:

(i) Number of evermaried mdefemde respondentswith surviving fird spouse divel
dead, classified by five-year age groups,

(ii) Number of evemarried maeffemde repondentswho did not dedare or did not know
the survivorship status of the first spouse by five-year age groups,

(iii) Totd number of evermarried maeffemde repondents by five-year age groups

(iv) Singulate mean age at marriage for male/female,

(v) An independent estimate of /, by sex.

Methoddogy

Two indiret methods as recertly revisad by Hill (1977) and Hill-Trussd (loc. cit)) have
been usad in the presant Sudy. The methods are the fallowing:

(A) Coritiond method (Hill, 1977) and
(B) Unconditiond method (Hill- Trussel (loc. dit).

The methods essume condart mortality and nuptidity in the receant pest.

* Nadoanindsal.



Use of Widowhood Data for Estimating Adult Mortality for West Bengal, 1981 13

Apart from this, methedology proposed by Brass and Bangboye (1981) to estimate 1he
relerence time-period of the mortality estimates to which they refer has also been adopted
itt the sludy.

The above mentioned methods have been given in order in the Appendix.

Finally to get better estimates of the two independent sets of / iy Yalues; one from chiidhood
mortality and angther from adulthood mertality, Brass (1975 : 91-6) Two-Parametér Logit
Life Table System has been adopted. Logit transformation of the estimated survivorship
probabilities / is given by,

Y., = logit (1.0 -/ )

=051/ (1.0 - } ¥i

AN |

Selecting suilably, the two most reliable sets of points representing survivorship probabilities
for childhood and adulthood ages, & line is fitted 10 them by group of childhood points (f .
{, and 1.} for both males and females; and adulthoed points (/. /... 1, /. and {, ) for males
and (!“, wr Hiode and 1) for females respectively. For estimating the two parameters o
and B by group mean method, the notations, (¥_and ¥ )and (X _and Y ) representing the group
means of the Jogit transformation of the childhood and adulthood points of the estimated and
standard survivorship probabilities have been used respectively. Hence, the value of B is given

by,

Y- F

= . and
A, A

a =¥ -p X

Having estimated the values of o and B, the fitted logits ¥, {x} are then obtained by using
the equatim below

V@) =a+ -V, (x), where ¥, (x) is the logit transformation of the Standard (Brass)
and the fitted { is obtamed by taklng the imverse of the logit wansformation as,

4+ P o
I ¢ Ial)

Fitted 7, -

Findings

Table I, presents the data on propertion not widowed by sex and age. The table shows
that the proportion not widowed by sex has been decreasing as theirage increases. The decreases
in fernales upto the age 35 is slow and very fast afterwards, This suggesss that male mortality
is increasing very fast after the females reaching the age 35. On the other hand the proportion
of male not’ widowered is seen congtant upto the age 40 and afterwards they are declining
but very slowly. These data exhibit that propottionately of widows are much more hlgher
than those of the widowers.
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TABLE 1: DATA ON PROPORTION NOT WIDOWED BY AGE AND SEX FOR WEST BENGAL, 1981

Age Group Proportion not widowed
Ferale Made
2 3

20-24 09874 0.99562
25-29 097720 0.9951
30-34 095782 7
35-39 0.92563 0.99348
40 - 44 0.85180 0.9902
45 - 49 0.76878 4
50 - 54 061827 0.9817
55 -59 0.51894 3

TABLE 2: ESTIMATION OF CONDITIONAL MALE AND FEMALE SURVIVORSHIP PROBABILITIES,

WEST BENGAL, 1981

Age Male survivorship Female survivorship

n 1/ 1n(20) Wetsurvival level  Rdferencedate  14(n) / 1(20) Wetsurvival level cITe{erence
ate

n @ (3) (4) (5) (6) (7

25 0.98348 20.17 1979.73 0.99407 21.15 *

30 0.97950 20.74 1977.44 0.99274 2256 197818

35 0.96309 2011 1975.17 0.99100 2319 1975.96

40 0.93475 1906 1973.05 0.98153 22.66 1973.74

45 086731 1646 1971.08 097029 254 1971.72

50 0.79636 1521 1969.29 0.94740 209 1970.02

55 0.66306 12.36 1967.22 0.92854 2247 1968.77

60 058318 1259 1965.70

Average level = 17.09
SMAMp = 25.73

Average level = 22.38

* out of line.

SMAM; = 19.86 years.

etimated mortdity levdsthet are condgent with the Codle-Demeany West modd and the

In Table 2, the conditiond survivorship probshility estimetes for eech sex assodated with the
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reference dates to which the mortdity esiméates refer, have been presated. Teble 2 shows that
the estimates of the male survivorship probabilities are not, very different from the
proportion surviving reported by the femdes upto the age 40 in Tade 1 and dtawads the
male survivors are much more compared to those of the proportion surviving reported by te
famde repondants in Table 1 This implies an upwad bias posshly aisng ot of the
undareporting by dlder women about their maita orders At the very young ages of 25 and 30,
mde aurvivaship probebliies as indicated by mortdity levds have down an unbdievade
picture. At age 25, the survivors are less than those at age 30 suggesting asimple case of ag
migeporting, thet is, a cartan propartion of the regpondents has been shifted to the next higher
age 30. This yidds aror in the edimation and produces a dowrnward biss a age 25. Older
male survivors have been observed low in Table 2.

The realits thet obtained from the femde respondents on mde survivorship prabehilities
exhibit a dedining trend in the years prior to Camas. This trend may be acogptable moderatedy
expaddly in view of having the good mortdity levd (Ovedl levd is 17.10 in the Prinogton
West modd life tebles) which is dightly higher but dose to the mortdity level 1656 edimated by
lineer interpalation coresponding to €°ofor meles (5545) in West Bengd, 1981, provided by the
Repot on the Expat Committee on Popdaion Prgedions in the light of 1981 Caws
(Depatment of Family Wdfae Minidry of Hedth, Govt. of Inda New Ddhi, 1986-87).
The mortality estimates refer to period of 15 years prior to Census.

On the ather hand, the Table 2, shows thet the femde suvivordhip edimates are different
but nat 0 much from the femde proportion surviving as repoarted by the mde respondents
even in the old ages presented in Table 1. But the results that obtained from the female
survivorship estimatesin Table 2 show anirregularity asindicated by the mortdlity levels.
The Table 2 dhows that the ovedl femde mortdity levd is much more higher then overl
mde mortdity levd which is quite indgnificant and unecogptable for West Bengd because in
Wed Bengd, fande mardity is higher then mde martdity. The mortdity levd esimeted for
female by conditional method isvery far from that of the mortdity leve prevailing in\Wet
Bengd. The mortdlity edimatesrefer to aperiod of around 12 years prior to Census

Table 3 presats the edimates of survivorship probatillities from birth to adult ages by age
and s=x based on the reparted proportion surviving presated in Teble 1 Tedle 3, shows that
estimated survivorship probabilities by sex and age compared to those of the reported
proportion surviving presated in Table 1, ae much lowe. The immediate intapretation of
these low values of the estimatesisthe effect of using theindependent estimate of /,. The/,
may be dightly overestimated due to which the aduit mortdity esimetes by sex are lover then
thoe of the edimates presated in Table 2 Overdl mortdity levels for mdes and femdes are
16.39 and 1842 rexpedtivdy (in the Pinodon Westmoddlifetables). Oveardl mde martdity levd
(16.39) conforms dose to thet of the levd 1656 edimated corresponding to €°. So, from this
coformity, the effect of usng 1(m);, is virtuly vay-nedighble. But the use fymey have some
effect on the estimation of high survivorship probahilities, nonethel ess the estimates didrnad
by the unconditiond method may be acogpteble The esimetes obtained by conditiond method are
higher than those obtained by the unconditional method.
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TABLE 3: ESTIMATION OF CONDITIONAL MALE AND FEMALE SURVIVORSHIP PROBABILITIES.

WEST BENGAL, 1981
Age Male survivorship Female survivorship
n /'m(n) West survival level Referencedate /1 (n) West survival level Reference
date

0 (2 (3) w (5) (6) (7
25 0.84081 1754 1979.73 — — *
30 083486 17.66 1977.44 086101 17.82 1978.18
35 0.81897 17.73 197517 085532 1820 1975.96
40 079217 1755 1973.05 084130 1833 1973.74
45 072971 1650 197108 082626 1852 197172
50 067523 16.05 1969.29 0.80203 1858 1970.02
55 0.55280 14.06 1967.22 0.78310 1905 1968.77
60 0.48623 14.02 1965.70

Average level = 16.39 Average level = 18.42

*out of line.
— Impossible to estimate.

Compar ative Study of the Methods Used

A Compaison of the mortdity levds presnted in Table 2 with those presated in Table 3
indicated thet the esimates of mde survivorship probeblities associated with the fomer indy
dighty lowver martdlity (thet is higher mortdity levds) then those implied by |, vaues presented
in Table 3, by taking child mortdity (extrgpdlated) into conddaration. The immediae reason for
these differences are that the child mortality estimates employed, imply dightly higeno@
ity and hence thar use in the edimetion of |, (3 Vvaues reduces the ovardl mortdity levds
asndaed with the latter. So, this suggests thet child mortdlity is overesimated to some extent. But
in cage of femde the mortdity levds thet are presanted in Table 2 are much higher then thosein
Teble 3. This implies that the mde respondents have under-reported the order of marriage.
The weakness of the widowhood datain this particul ar case is a so suggested bytefattet
the mortdity levds in Table 2 fal to increese a5 age of the respondants decresses (thet is one
moves towards the presat in tems of rfarence date). Teken a face vdue thee edimates
woud imply that femde adut mortdity in Wes Bengd hes incresssd over time The amdl
likdihood of such an evat immediady mekes thar acorecy quedionsble but it is the
compaison betwean these levedls and those implied by the esimates of child mortdity thet best
illudrates the incongstendies in the data Hencg, the cae of West Bangd is a good example of
haw the gpplication of avariety of edimation methods dlows the assessment of daaqudity.
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Smoothing Two Sequences of |, Vaues

Survivorship function, | x by unconditional method has been considered terelate the
aurvivorship fundion |, esimated sgparatdy from children evebom and surviving dda to
learn about the age pattern of mortality for West Bengal, 1981. Therefore, an attempt has
been made to smooth two seguences of | values, onefor the childhood ages and another
for the adult ages and suitably blending these two series at the junction.

Table4, presentsthe values of smoothed survivorship function 1(x) for males. The
smoothed 1(X) values show conformity to those of prdiminary edimates of | vduesin the
childhood ages but on the other hand it differs in the adult ages for mdes The smoathed 1
values are lower compared to those of estimated |k vauesintheadult ages. Thevaduesofa
the intercept and b, the dope or the gradient of the straight linearea =-0.3177 andb =
10836. A low (i.e, negdive) vdue of a thelevd paramder, indicates low mortdity rdative tothe
standard and ahigh pasitive vaue of b inplieslow infant and child mortdity and high

TABLE 4: ESTIMATED SMOOTHED SURVIVORSHIP PROBABILITIES FOR MALES GENERATED BY
BRASS TWO-PARAMETER LOGIT LIFE TABLE SYSTEM FOR WEST BENGAL, 1*981

Age Logit (Standard / ) Logit estimated Yiie(X) Fitted, 1y~ Edimeted
X Ys(X) 1095 Y 0 1oy
2 -0.7152 -1.0609 -1.0927 0.8989 0.8930
3 -0.6552 -1.0393 -1.0277 08365 08883
5 -0.6015 -0.9896 -0.9695 08742 08786
10 -0.5498 -0.9283 -0.9135 08614 08649
15 -0.5131 -0.8888 -0.8737 08516 08554
20 -0.4551 -0.8583 -0.8108 08350 08477
25 -0.3829 -0.8321 -0.7326 08123 08408
30 -0.3150 -0.8100 -0.6590 07883 08348
35 -0.2496 -0.7548 -0.5882 07643 08190
40 -0.1817 -0.6667 -0.5146 07368 07914
45 -0.1073 -0.4966 -0.4340 07043 0.7297
50 -0.0212 -0.3659 -0.3407 06640 06752
55 00832 -0.1058 -0.2275 06118 05527
60 02100 00278 -0.0901 05449 04861

b=1.0836, a=-0.3177

aduit mortdity for maesrdativeto the Sandard. Table 5 presentsthe smoathed survivordhip
function Iy for females. The smoothed 1y vauesshow coseconformity tothoseof thely
vaues hoth in the childhood and adulthood eges From thisdosenessit can be daimed thet
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the estimates obtained by using Hill-TrusselL's (loc. cit.) unconditiona methodin Table3,
ae bater then the etimates obtained by Hill's (1977) conditiond method. In case of fande the
vduessdof a ad b ae -0.7214 and 04956 respectivdy. The negdive vaue of a indictes very
low mortality and alow positive value of b indicates high infant and child mortdity andlow
adult mortality relative to the standard.

TABLE 5: ESTIMATED SMOOTHED SURVIVORSHIP PROBABILITIES FOR FEMALES GENERATED BY
BRASS TWO-PARAMETER LOGIT LIFE TABLE SYSTEM FOR WEST BENGAL, 1981

Age Logit (Standard | ) Logitestimated Yy (X) Fitted, I,  Estimated
n Y (X) loo Yoo I

2 -0.7152 -1.1059 -1.0758 08%8 . 09013
3 -0.6552 -1.0541 -1.0461 08901 08917
5 -0.6015 -0.9817 -0.0195 08848 08769
10 -0.5498. -0.8986 -0.9939 087% 08578
15 -0.5131 -0.8457 -0.9757 08756 08444
20 -0.4551 -0.7830 -0.9469 08692 08272
25 -0.3829 ' -0.9112 08608 *

30 -03150 -0.9118 -0.8775 08526 08610
35 -0.2496 -0.8884 -0.8451 08442 08553
40 -0.1817 -0.8340 -0.8114 08352 08413
45 -0.1073 -0.7798 -0.7746 08248 08263
50 00212 -0.6994 -0.7319 08121 08020
55 008 -0.6419 -0.6802 07958 0.7831

b =0.4956, @ =-0.7214, * Refersto Table 3.

This evidence suggests that the age petten of mortdity for bath mdes and famdes in
West Bengd might be quite dfferet from the sandard used in the edimetion procedure, the
esfimate of b gives a gengd impresson of the way in which the populaion diffes But this
does nat provide a detaled picure of how the sandard and the population differs but does
provide evidence of the overall pattern of adult mortality.

Conduding Remarks

From the original reports, it has been noticed that the proportion of widowsis higher
then the widowas Use of condtionrd method provides bdievadble estimates for adult mde
mortality asindicated by mortality level, on the other hand for female, does not. But the
unconditiona method provides dightly lower adult male mortality level and virtually the
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variationsin overall mortality level is negligible. Hence any of the two methods may be
conddaed for esimating mde adut mortdity. The ovadl mortdity levd for adult femde is
much lower then thet exhibited by use of uncondiiond mehod but nearly dose to €4 for
femdes in West Bengd, 1981 In view of this evidence it may be conduded thet reporting
made by femde is much beter then that mede by mde Older mdes have migeported ther
mariege orda's The smoothed 1y values for famees conform to those of 1y, velues esimeted
by unconditiond method. This condudes thet the use of 1y hes advartages on the egtimation of
adult femae mortality and the child mortality estimates for female may be acceptable.
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Appendix
A. 1: Conditional Survivorship Method
For male,
I (i (20)= a(n) + b(n) SMAM + (1) SMAM, + d(ny NW (n-35) ‘(i)
and , for female,
1{n)/1[20) = a(n) + b(n) SMAM, + c(n) SMAM,, + d(n) NW, () (ii)

where the co-efficients a(n), b(n), c(n) and d(r) are different for males and females in respect
of each value of ‘n’. SMAM s (Hajnal 1953) are the singulate mean age at marriage for males
and females, NW )(n) and NW (n) are the proportion not widowed females and not widowered
males respectively from age ‘»’ to ‘n+4’ whose spouse was alive at the time of survey. NW An
—5) has been considered in (i) because it has been assumed that wives are five years younger
o husbands.

A. 2: Unconditional Survivorship Method
For male,

1. (n) = a(n) + b(n)SMAM + c(n) SMAM  + d(n) NW (n-5y+e(n) 1 (2) + f(n) RSW
(iii})

and, for female,
I [(n) = a(n) + b(r) SMA Mr +e(m) SMAM, + d(n) NW_ (m)+e(n) ] A2) + M RSW  (iv)

where, besides the additional co-efficients of e(x) and fin), the co-efficients a(n), b(n), c(n)
and d{n) are different from those appearing in equations (i) and (ii). / /o are the extrapolated
childhood survivorship probabilities. RSW, is the ratio of /,,, and 1 , in the standard (that is.
at level 16 for. female in West model of Coale- Demeny model IIfC tables)

The abmc? mentioned methods are based on the assumption of constant mortality and
nuptiality in the recent past.

B: Methods of Estimating Reference-Period

In case of changing mortality, Brass and Bangboye (1981) proposed a method of
estimating reference time-period to which the mortality estimates refer. The methods for
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males and females are as follows:
For male,

({n) = (- 2.5 - SMAM) (1.0 - U,(n))/2.0 (a)

where,
U, (n)=033331 NW (n-5)+Z(SWAM, +
+tn-235- SMAM’) +0.0037 (27.0 - SMAM )

and , for female,

1) = {(n+2.5 - SMAM,) (1.0 — U(n))/2.0 (b)
where, ‘ : .

U, (m)=03333 1 NW, (n)+Z(SMAM,+ n + 2.5 - SMAM,)
+0.0037 (27.0 - SMAM)),

the quantity n + 2.5 — SMAM is used as an indicator of the mean duration of {irst marriage
ofthe respondentsaged from ‘»"fo ‘n+ 4’ and the values of the Standard function ‘z’ are taken
from U.N. Manual, X? 1983). )



