S1B Appendix: Decomposition of the change in life expectancies over time: eJ/e’ and
e /el

The gap in the life expectancy e.g. € — €’ and &) —e? are decomposed into their components. To
find out the decomposition equation, the change in the gap over time between e and e’ were

differentiated (first derivative with respect to time). And then the equation is simplified for
estimation by using decomposition of Kitagawa[28].

With simple mathematics, we can derive a decomposition equation using life table functions:

e(()) = 1Lo+ef[1_1do]

Difference between the life expectancies at ages zero and age oneis given by:

Ae, (1)=& (t)-€(t)

Now, differentiate the above equation with respect to time, we get
diaed (1)t = d, L, (617t —& (t)d[,d, (t)]/ -, d, (t)dlef (1)} /

This equation can be more ssimplified for estimation by using decomposition of Kitagawa as:



I{ eg(tz) _ef(tZ)}_{eg(tl) _ef(tl)}] - [1L0(t2) 1 Lo(tl)]+[1do(t1) _1d0(t2)]{ef(tl);ef(t2)}+

d d
[ef(tl)—efaz)]{l olu) °(t2)}

here, on right hand side, first two components reflects the changes ‘below age one’ and third

component represents the changes * above age one'.

Similarly, we have expanded the above equation into more components to decompose the change

in the gap between €2 and €.
The difference between the life expectancies at ages zero and five is given by:

Aetc))fs (tl) = [5 Lo (tl):l - eg (tl)s d0 (tl)

After differentiating with respect to time and using the Kitagawa [28] decomposition equation,

we get

[ eh(t) —eb(t ) {eb(t) —e ()] = [iLo(t) —sLo(t) ], do(t) — do<t2)1{WL
d d

[eé’(tl)—eé’(tz)][s o(ti);s o(tz)}

Here, on right hand side, sum of first and third components shows the effect of changes in
mortality ‘below age 5’ years and second component term represent the role of mortality changes

‘above agefive'.



