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Introduction 

THE force of mortality is relatively high at early ages of life than at the teenages. Intervention to reduce mortality at 
early ages is found to be easier and effective. The reduction in wastages of life at these ages is important on grounds 
of economic benefit to the society. Hence, both mathematical and applied study of infant and childhood mortality 
were extensive. Graduating the survival function at these young ages have been attempted by many. Use of 
hyperbolic function (Keyfitz, 1977), logarithmic function (Hartman, 1982) and Weibull function (Choe, 1981) are 
few such attempts. Attracted by the ability of Weibull in effectively describing the age pattern of mortality at early 
ages, Krishnamoorthy (1982), Pathak et al. (1991), Krishnamoorthy and Mathew (1994) and Mathew and 
Krishnamoorthy (1995) have applied Weibull function in their recent works. Recently, Chauhan (1997) suggested 
use of a model proposed by Mukherjee and Islam in reliability analysis. Chauhan concludes that this model 
effectively describes the age distribution of early age deaths. This paper re-examines the adequacy of the model in 
describing the distribution of deaths at early ages of life and also modifies the model for graduating the survivorship 
function. 

The Model and Application 

The density due to Mukherjee and Islam (1983) with parameter p is given by 
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Keyfitz. Hartman and Choe. In the Table 3 we present earlier findings of Krishnamoorthy and our results on the 
application of the present model to the same set of data. Based on the differences between observed and expected 
frequencies, we may conclude that the present model fits much better than the Hyperbolic function proposed by 
Keyfitz (1966), probably even better than the Logarithmic function proposed by Hartman (1982) and probably 
almost as good as but not so good as the Weibull function proposed by Choe (1981). While Weibull survivorship 
function is not easily integrable, the present function is easily integrable which is definitely an advantage in 
computing person years survived in small intervals of age with greater accuracy and in incorporating this in larger 
models. 

TABLE 3 : OBSERVED AND GRADUATED SURVIVORSHIP OF AUSTRALIAN MALE CHILDREN" USING 
HYPERBOLIC, LOGARITHMIC. WEIBULL, MUKHERJEE AND ISLAM MODELS 

Differences between Obser ved and Graduated survivorship Age 
 

Observed 
survivorship1' 
 Hyperbolic function 

 
Logarithmic 
function 

Weibull function 
 

Mukherjee & Islam 
function^'d 

Days      

0 100,000 0 0 0 0 
28 99.175 494 -41 -41 97 
Months      
2 99,083 333 -45 -45 - 107 
3 99,005 249 -22 -22 -76 
4 98.942 193 1 1 -48 
5 98.883 160 27 27 - 16 
6 98,848 122 35 35 -5 
7 98.822 88 37 37 1 
8 98.807 54 32 32 - 1 
9 98,792 27 28 28 -2 
10 98.778 6 25 25 -2 
11 98,761 -8 26 26 2 
Years      
1                           98.734 - 17 30 30 8 
2 98,649 -94 3 3 2 
3 98,594 - 106 - 18 -18 -6 
4 98,539 -87 -20 -20 4 
5 98,488 -59 - 14 - 14 18 
6 98.459 -45 -23 -23 16 
7 98,425 -22 -22 -22 24 
8 98.389 5 - 15 - 15 37 
9 98,362 25 - 14 - 14 43 
10 98.337 45 -13 -13 49 

a. Source: Australian Bureau of Statistics. 1981 a. Deaths Australia 1979. 
b. Survivorships are given per 100,000 births for the sake of convenience. 
c. Except the last column, others are from Krishnamoorthy (1982). 
d. Mukherjee and Islam model fit estimates are p = 0.11118, i12 = 0.987507 and R-square = 0.95047. 
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Conclusion 

The model proposed by Mukherjee and Islam in the study of reliability and introduced 
by Chauhan to graduate infant deaths in tested for its efficacy in describing, not on\v 
the age pattern of childhood deaths but also the survivorship probabilities. It is found that the model is quite 

satisfactory in both the situations. 
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