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The Problem

DEMOGRAPHIC literature abounds in studies aimed at measuring the pro-
babilites of conception allowing for the nonfecund period of pregnancy

(Dandekar, 1955; Basu, 1955; Perrin and Sheps, 1963; Chiang, 1971; Srinivasan,
1972; Das Gupta, 1973; Bongaarts, 1975, to name a few). Keyfitz (1977) has
provided an excellent summary of some of these works and has made significant
contributions of his own. Das Gupta and Sheps took the fetal loss in consi-
deration, in developing their models to generate the estimates of these probabi-
lities. The distributions of birth intervals between successive birth orders pro-
vide the usual data source for some of these studies. In this investigation, we
have also analyzed the same distributions somewhat differently, in order to
estimate the lengths of the nonsusceptible periods that begin from the time of
conception. A conception may end either in a live birth or in a fetal loss and
accordingly, mathematical formulations of the estimates of the lengths of these
two non-susceptible periods followed by those of the associated probabilities of
these two types of conceptions will be attempted in this paper. We shall assume
that, (1) the conditions remain favorable for a woman to conceive if she is in the
susceptible state, (2) the non-susceptible state following a conception ending in
a live birth remains the same for all women for a given order of birth, and (3)
a constant non-susceptible period applies also to all conceptions ending in an
abortion or in a still birth.

The Probability Distribution
The interval J between two successive live births can be decomposed into
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The model seems to be quite satisfactory and as in the Indian example, the
probability of conception, although somewhat higher, seems to remain stable
for all birth orders. It may be noted that in this model, the non-susceptible
period is confounded with a part of the susceptible period during which the
couples deliberately avoided conception. Assuming that the former component
is of the order of 15 months (around 18 months in the Indian example), the
average couple seems to have delayed the time of birth of their second child by
about 10 months, their third and fourth child by about 15 months.

Note that in this example we have chosen the index of dissimilarity A as a
measure of goodness of fit, rather than X2 because the sample was too large for
the latter. The values of A, obtained by summing the positive differences
between the observed and the model distributions, converted into their percent-
age forms, are not as small as we expected. It is possible that the normality
assumption of w is somewhat questionable, although the departure from nor-
mality does not seem to be large enough to justify other models and sacrifice
the simplicity achieved in the derivation of these results.
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