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On Lutz and Scherbov's Sengtivity of Aggregate Life
Expectancy to Different Averaging Procedure— A
Research Note

ThePraoblem

IN a vay inaeting pape Luz and Schebov (1992) have dscussed the prodlems
resiting from dtametive ways of combining the peiad life tébles of diffarent populations
They begin by painting out thet one reait is aatained for the glabd life expectancy wheniitis
computed byweghting the country life expedandes by the regpective number of birthsand
another resit is abtained when it is derved from the would ege-pedific deeth rates. Based
on the 1980-85 paiad life tables, the later was found to be greger then the former by as
much as 2.5 years (United Nations, 1989, 1991). Similarly, significant differences
bawean life expedandes may d<n be found when the mde and farde life tables are
combined by fdloning the doremantioned procedures In addition, the life tables combined
by the later method may dso yidd a life expedancy lying outdde the range of the life
expectandes of the component life tables It is easy to see that such is nat the case whenthe
former method (weighting by hirths) is usad to genarate the life expectancy. The authors have
atributed the prablem asodaed with the latter to the computaion of an average by a
nonlineer method (a ddfinition of a nonHinear average would have been hdpful to the reeders).
It may be sam that the cohort life tables do nat preseant this prablem and the fomer method
tregts the componatt paiad life tables as cohart life tebles dbat atifidd. The latter method
on the ather hand is besed on mortdity experiees of differat cohorts which may nat
condlitute a sationary population. Consequantly, the jaint life expedtancy  produced by this
method is not aweighted average of any sort of the component lifeeqpedandesandis
not condrained to lie somewhere in te range ddfined by the minimum  and the maximum of
these expedtandes The authars have empiricaly demondrated this phenomenon by dnoasing
two stable populations one of which hes a negetive while the ather hes apasitive intringc rate
of gowth. They have nat adfied the rdative Szes of the two populaions & the time of
meage, dthough it gppears thet the szes were taken to be the same They have dso nat
mationad that the chaice of Szes would have a Sgnificant influence on the reallts Thus
thisdemondration by Smulaion of the drcumgtanceswhen
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the jaint life expadtancy may or may nat lie indde the range of componat life expedtandies
hesorly limited goplication.
TheEffect of Weighting

In the fdloning we gl tske a dosr look a the computationd ggps of the jaint life
expatancy by meagng the digribuions of populaions and degths by age For dmglidity,
we shall use the example of two populations denotedby A and B. For the merged
populaions the age-gpedific deth rate of people aged X may bewritten as

m(x) = w(x)m(x,A) + (I-w(x))m(x,B),0 < w(x)<| . (@)

wharem(x,A), m(x,B) and m(x) stand for the age-gpedific degth rates a egex of populaion A,
populaion B and the comhined populaion repedtivdy and W(X) is the prapartion of X year
ddsin thecombined population thet belongsto populaion A.

Mutiplying both sdes of (2) by the sze of the merged Sationary population L(x) ad
rearanging tarms, we get

_ wx)L(x) (1-wix)L(x)
d(x) = LixA) d(x,A)+ LB d(x.B) . (2)

where d(x) sands far the number of desths a agex in the marged populaion and ddfinitions of
theather tamsareamilaly sraghtforward. Compressing (2) s

d¥) = cxA)dXA) + c(xB)d(x.B) ©)

we oosve thd it is alinesr compound of the dsin which the wdghts %, A) and ox,B) do
nat necessaily add up to one Smilaty, the rddiondhip betwean the average ages a degth of
the component and the merged populations can be expressad as

g0 = (Ae0A) + (B)E0B) @

whae o(A) and o(B) are some sort of averages over age of A(x,A) and o(x,B) respectivdy
and liketheam do nat necessatily add up to oneather.

It is dovious fram (4) thet the rdaionship among the life expedtandes is nat nonlineer as
Luz and Schabov have nated in thar peper bt is is vary much lineer with weights thet do
not necessaily add up to one Acocordindly, €0O) is not condraned to lie in the intarvd
dodemined by the life expedtandes of the component populaions Inddentdly, it nay be
meantioned thet when the radixes of the life tables are proportiond to the number of hirths or
any other condant numbsr, the a(x)sare condants, o(x,A) and o(x,B) arethe samefor dl x and
they add up. to one The same s the case with A) and o(B) and accordingly, €O) wll
dwaysliein theintavd detemined by OA) and OB) and accordingly, €(0) will dways
lieintheintavd detlemined by §OA) and §OB).
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Disusson

Be that as it may, Lutz and Scherbov have presented and discussed an important issue
concerning the procedure of combining life tables. Setting aside the well known digtinction
between the cohort and the period life tables, the fact remains that any life table is nothing but
an abdraction that tells its users how a cohort, red or hypothetica, lives and dies in
Specific time intervals. Such a picture is drawn using only a set of age-specific mortality
rates and nothing else. Of course, how those rates are derived becomes an important issue
only when the life tables are expected to provide clearcut answers to specific questions. If for
example, in a closed population, one wants to know the probability of a person's surviving
to a specific age according to the pattern of mortaity prevailing in a certain period of time, the
ae-specific death rates for the total population may provide the answer. If on the other hand
one wants to express this probability in terms of the conditional probabilities of survival of say
maes and females, we will certainly need not only the same data sets separately for the
two sexes but will aso need a consistent weighting scheme which can only be provided by
the sex ratio at birth. Similarly, if the population eventualy becomes stationary while subject
to the continuation of a given schedule of sexage specific death rates, the age distributions
of the two sexes must be weighted by the respective number of births.

The point is that the two types of life tables will adways show differences in their
estimates of life table functions unless the component populations are stationary to begin
with. One is affected by the age compositions of and the other by the number of births in the
component populations and both are true in their respective places. Interestingly enough, the
|atter can, in some sense, be shown to be based on the former. Consider for example, the mde
ae-specific death rates. These rates can certainly be regarded as those obtained by merging
dl the mae popuations belonging to different region and/or ethnic and/or socioeconomic
saus and/or other categories. In dl likelihood, these sub-populations will have different age
compostions as well as different age-specific rates. That is to say, in dmogt Al
populations, the males or the females as a group, is quite heterogeneous in the sense that the
chances of survivd a any age are likey to differ widely among different categories in
which that population can be subdivided. Insstance of weighting the life expectancies may
not therefore be judtified unless the population is subdivided to the point where the sub-
population can be regarded as homogeneous with respect to their respective levels of
mortality. Therefore, if it is appropriate to compute the male o femde life expectancy
from the respective age-specific rates, it is similarly appropriate to follow the same procedure
for the total population. An extension of this logic jugtifies the latest revision by the United
Nations to compute the globa life expectancy by merging al the countries. Neverthdless, the
fact remains that as a measure of the level of mortdlity, life expectancy, like any other
measure depends on the nature of the data set from which it is derived. The justification of
using one set over the other is to be derived from the statement of purpose and from that
done. Since, life-expectancy has been found to be quite sengtive to this choice, it seems proper
that serious considerations be given to the advisability of computing it by
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dtemaive methods when the necessary data are availadle Nat only will such a drategy
save paople with differat interests but a ddtailed examindion of the differences among the
edimatesmay aso tum out to beagimulaing and worthwhileexercise

Conduding Remarks

The smilaity between the current paradox and the age old controversy about the two sex
deble population model should not go unnoticed. In some ways, the later can be shown to
incude the former as a paticlla cae Take for example the mde and the femde dationay
populations. If the prevaling mortdity rates continue to operate and the fertility rates ae such
that the net reproduction rate is equa to ong the eventud age compostion of the combined
mde and the femde population can be obtained by summing the two life tables with weights
Oetermined by the sexratio a hirth. In the intervening period, the agespedific desth retes of
the totd population will vary, the pattern of which will be determined by the initid agesex
compogtion as wel a the fertility and the mortdity rates That is to say, the simultaneous
continuation of the sex-age specific raes and the agespedfic raes for the totd populaion
may not be possble for any length of time unless the population ae dready dSationary to dart
with.

In the same way, if a life table coregponding to a given <hedule of mortdity rates is
needed then the condruction of such a table cannot be dictated by any condraint extraneous to
the data set. An atempt has been made in this paper to show why some of these condraints have
little or no meit by removing their deceptive cloaks of consistency.
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