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A Generalized Probability Model for an
Equilibrium Birth Process

1. Introduction

T H E probability models proposed b y Dandekar (1955), Brass (1958), 

Singh (1963, 1968), Singh and Bhattacharya (1970, 1971), Singh et al (1974,
1975), Das Gupta (1973) and others, are useful to explain the variation in the
number of conceptions and births to a couple during a fixed period of time.
A detailed account of such models can be obtained from Sheps et al (1969),
Singh (1966), Das Gupta (1973) and others, where the authors have extensively
reviewed the literature and added their contributions.

Singh and Bhattacharya (1970) derived a generalized probability distribution
for the number of conceptions in a period (0, T) of length T allowing for two
types of pregnancy outcomes. One of the assumptions of the model is that the
female is exposed to the risk of conception at the beginning of the observational
period which is not true, specially when the starting point is not marriage.

The purpose of the present paper is to derive a probability model for the
Bumber of conceptions during an interval of length T assuming the start of the
observational period at a considerable distance from marriage. The other assump-
tions are similar to those of Singh and Bhattacharya (1970). The present
model may be considered as an extension of the distribution of Singh and Bhatta-
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3. Application

The model takes account of two types of pregnancy outcomes: foetal wastage
and live birth. We do not possess data on number of conceptions leading to
pregnancy terminations of the above two types in a fixed period of time where
the start of the observational period is at a considerable distance from marriage.
However, the model can be applied to data where one to one correspondence
between a conception and a live birth is assumed; and the children dying within
a year and those surviving more than a year are counted separately. It is well
known that the length of non-susceptible period associated with an infant death
is considerably smaller than that related to the child surviving at least one year.
Two observed distributions of this type have been taken from 'A Demographic
Survey of Varanasi (Rural)' for the application of the model.

The Demographic Survey of Varanasi (Rural) was conducted in the year
1969-70 under the auspices of Demographic Research Centre, Banaras Hindu
University. In the survey, about 2200 households scattered in 52 villages of
Varanasi Tehsil —one of the four tehsils of Varanasi District comprising nearly
1200 villages and 0.13 million households were selected following a two stage
stratified random sampling procedure. The information collected in the survey
includes household structure, household facilities., marriage, fertility, mortality,
migration and family planning.*

In the survey, complete birth record of each eligible couple was noted. A
couple is defined eligible if both the partners were alive and the female's age
was less than 50 years on the reference date of the survey that is, October 1969.

The table in the appendix presents the observed distribution of number of
births in the last 5 and 7 years to eligible females of age group 25-29 having at
least 5 and 7 years of marriage duration. The females without any birth upto
the reference date are excluded presuming them to be sterile. In the surveyed
area, the average age at marriage for females is nearly 15 years and the observed
distribution relates to females aged 25-29 years, hence the start of the observa-

*For detailed account of the survey, see Singh et al., 1970.
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