
Table 2 - Parameters the quadratic 
approximation of log e for a few 
model life tables for the males. 

Mortality a bx102 cx103 
level 

(1) (2) (3) (4) 

10 1.5984 -.433 -.102 
25 1.6467 -.313 -.119 
40 1.6922 -.251 -.127 
55 1.7375 -.253 -.128 
70 1.7644 -.194 -.134 
85 1.7942 -.193 -.134 

100 1.8233 -.223 -.130 

The estimated values of c are 
sufficiently small as these were 
expected to be. The values are 
negative, show a slowly declining 
trend and a sign of increase at 
the end. b, which is also small and 
negative, appears to be an oscillat- 
ing but diminishing function of the 
levels. The increasing trend of'a' 
is, however, more regular. Obvious- 
ly, the estimates of these para- 
meters, being dependent upon the model 
life tables, are subjected to the 
defects of those tables and hence 
should not be regarded as final. For 
a thorough analysis the parameters 
may be allowed to vary within toler- 
able limits and the results may be 
checked for consistency by compari- 
sons with other life table functions. 
So far as the model life tables are 
concerned, the life expectancies 
reproduced from the estimated para- 
meters compare favorably with the 
actual values. (Appendix 1) 

3. Derivation of other life table 
functions 

It is apparent from the results 
presented earlier that an alterna- 
tive method for constructing model 
life tables can be formulated if it 
can be 

o 
shown that the information 

about ex is sufficient to generate 

other life table functions. For- 
tunately, Tx can be determined 
directly from ex, when Ix can be 

obtained from I 

o 

x Tx /ex and hence the 

entire life table can be completed. 
This is so because 

fi loge (Txl /Tx2) (8) 

o 

Since To= is known for a given 

model table, any Tx can be solved from 
(8) by putting xl = 0 and x2 =x pro- 
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vided the integral on the left hand 
side of (8) can be evaluated. 

o 

The values of e can, however, be 
used to solve the above equation by 
numerical integration. It has been 
found that the approximation by trape- 
zoidal rule even for five year inter- 
vals beyond age 5 is quite satisfacT. 
tory. Thus 

for > 5 and x -x = 5, 
2 1 

log (Tx / Tx ) 

(x - x ) (lie + 1/e ) 

2 2 X1 
(9) 

For the first age interval (0,5), 
o 

in which ex generally assumes its max- 

imum value at 2, the recommended pro- 
cedure is toouse a quadratic approxi- 
mation of I/e 

x 
for each of the two 

subintervals (0, 2) and (4,5), with or 
even without any correction for equal- 
izing the derivatives at In each 
of these two cases, the quadratic is 
assumed to produce a minimum value at 
2, thereby reducing the number of para- 
meters from three to two. The para- 
meters can thereforeobe estimated from 
the given values of ex at the two boun- 

daries. Thus writing the quadratic as 
o 

I /ex = m + nx + px2 (10) 

and subjecting the equation to the con- 
dition that the minimum value is 
assumed at 2, the requirement for which 

is 

n = -2p2 (11) 
the integral in (8) can be written as 

f I /e dx = f px(22 -x)) dx (12) 
o o 

o 

for the interval 0 to Since and 
o o 

are known, the parameters can be 

solved from (10), and (12) can be eval- 
uated. The same procedure may be 
applied to the interval (2,5). 

The equations (8) to (12) have been 
examined in some detail to verify the 
utility of this approach. For that, 
the model life table for males corres- 
ponding to level 70 53.6) has 

been selected and the results shown in 
Table 3. This table has a life expec- 
tancy (combined for the two sexes) of 
55 years which seems to be quite closé 
to the value of that index in Iddia at 
the present time. 



Table 3, Graduated values of compared with model values 

for model life tables level number 70 for males. 

o 

Age x ex 

(1) (2) 

0 53.6 
1 58.8 
5 56.4 

10 53.9 
15 50.7 
20 47.0 
25 42.9 
30 38.5 
35 34.0 
40 29.7 
45 25.4 
50 21.5 
55 17.8 
60 14.6 
65 11.8 
70 9.4 
75 7.3 
80 5.6 

1000 Tx 
Graduated 

(3) 

53,565 
52,644 
49,186 
44,920 
40,821 
36,844 
32,958 
29,138 
25,370 
21,668 
18,052 
14,564 
11,266 
8,249 
5,624 
3,488 
1,898 

862 

It may be pointed out that the life 
expectancies were computed by rounding 
off at the first decimal digit and ac- 
cordingly there is no sense in carry- 
ing out the computations of Ix with a 

radix of 100,000. A radix of 1,000 
has therefore been chosen for which 
the two sets of figures demonstrate 
considerable closeness. It seems cer- 
tain that the figures would be a lot 
closer if the computations of life 
expectancies were carried out to a 
few more significant digits and the 
numerical integrations were based 
on intervals shorter than five years. 

4. Summary and Discussion 

The model life tables prepared 
by the United Nations were based on 
a study that showed that the shape of 
the mortality curve is retained at all 
mortality levels and the infant mor- 
tality rate alone is generally suf- 
ficient for generating the entire 
mortality curve. The study repor- 
ted here is based on the finding that 
the life expectancy can be regarded 
as an exponential function of age and 
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1000 I 

Graduated 
x 
Model 

(4) (5) 

1,000 
895 
872 
833 
805 
787 
768 
757 
746 
730 
711 
677 
633 
564 
477 
371 
260 
154 

1,000 
882 
840 
828 
819 
806 
787 
767 
748 
726 
699 
665 
620 
561 
484 
387 
274 
162 

for all practical purposes the loga- 
rithm of the former can be approximated 
by a quadratic equation of the latter 
variable namely, age, for the entire 
range except the childhood interval of 
less than 5 years. This age interval 
(0 -4) also includes the age at which 
expectation of life assumes its max- 
imum value and that age approaches the 
age 0 with increase in life expectancy. 
The model life tables were used to de- 
termine this age, the maximum life 
expectancy and the parameters of the 
quadratic equation for a number of 
levels, and the results were quite en- 
couraging. Finally, it has been shown 
that a set of life expectancies is 
theoretically sufficient to generate 
the entire life table. The conclusion 
can therefore be drawn that while the 
expectation of life at birth, from the 
point at view of its definition uses 
the entire information of the life ta- 
ble, it can also be manipulated, under 
certain empirical conditions, to re- 
lease all the information that it used 
with virtually little or no loss in 
that process. 
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Appendix 1. Values of computed from model life table of males compared with those 

obtained by fitting a second degree curve to log éx. 

Note: M- Model, Graduated 

Age 10 
M G 

(1) (2) (3) 

0* 24.8 24.8 
5 38.1 37.6 

10 35.8 35.1 

15 32.3 32.4 
20 29.1 29.6 
25 26.2 26.7 

30 23.4 23.8 
35 20.7 21.0 
40 18.1 18.3 

45 15.8 15.8 
50 13.6 13.4 
55 11.6 11.2 

60 9.7 9.4 
65 7.9 7.7 
70 6.2 6.3 

75 4.8 5.0 
80 3.6 4.0 

25 
G 

(4) (5) 

o 

Values of ex corresponding to model number 

40 
M G 
(6) (7) 

31.9 31.9 39.2 39.2 
43.7 42.5 49.1 47.5 
40.7 40.1 45.7 45.1 

37.0 37.4 41.6 42.3 
33.5 34.4 37.9 39.0 
30.5 31.2 34.6 35.5 

27.4 27.9 31.2 31.8 
24.4 24.6 27.8 28.1 
21.4 21.5 24.5 24.5 

18.6 18.4 21.2 21.0 
15.9 15.6 18.1 17.8 
13.4 13.0 15.2 14.8 

11.0 10.8 12.4 12.1 
8.9 8.8 9.9 9.8 
7.0 7.0 7.8 7.8 

5.4 5.6 6.0 6.2 
4.0 4.3 4.5 4.8 

M 
55 

G M 
70 

G M 
85 

G 
100 

G 
(8) (9) (10) (11) (12) (13) (14) (15) 

46.4 46.4 53.6 53.6 61.5 61.5 68.5 68.5 
54.0 52.7 58.6 56.4 62.6 60.4 66.3 64.3 
50.2 50.0 54.4 53.9 58.2 57.8 61.6 61.3 

45.9 46.8 49.9 50.7 53.5 54.3 56.8 57.6 
42.0 43.2 45.7 47.0 49.1 50.3 52.1 53,3 
38.4 39.3 41.8 42,9 44.8 45.9 47.5 48.5 

34.7 35.2 37.8 38.5 40,.5 41.2 42.8 43.5 
31.0 31.0 33.7 34.0 36.1 36.5 38.2 38.6 
27.2 27.0 29.7 29.7 31.8 31.8 33.6 33.5 

23.6 23.1 25.7 25.4 27.5 27.2 29.1 28.8 
20.1 19.5 21.9 21.5 23.4 23.0 2,4.8 24.3 
16.8 16.2 18.3 17.8 19.6 19.1 20.8 20.2 

13.7 13.3 15.0 14.6 16.0 15.7 17.0 16.6 
11.0 10.8 11.9 11.8 12.8 12.6 13.6 13.4 
8.5 8.6 9.3 9.4 10.0 10.0 10.6 10.6 

6.5 6.7. 7.1 7.3 7.6 7.8 8.0 8.4 
4.9 5.2 5.3 5.6 5.6 6.0 5.9 6.4 

o o 

raduated has been assumed to be the same as model 
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