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ABSTRACT

A considerable amount of work has been done regarding the

birth interval analysis in mathematical demography. This paper is

prepared with the intention of reviewing some probability models

related to interlive birth intervals proposed by different researchers.
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Sheps (1965) used life table methods to obtain non-parametric

estimates of the distribution functions of waiting time among live births.

George and Mathai (1975) considered a generalized distribution for interlive

birth interval. Sachindran and Lachenbruch (1974) studied the problem of

estimating the risk of conception, the risk of fetal loss and the length of

non-susceptible period due to a fetal loss using a method proposed by

George (1967) for the first live birth interval.

While considering the time interval between successive live births

it has to be noted that the time interval from marriage to the first birth

and that between two successive births are different. In the first case,

there is no need of including the time for postpartum amenorrhoea whereas

in the second case there is a non-susceptible period due to postpartum (

amenorrhoea followed by the previous birth. The gestation period followed

by each conception is usually considered as constant such as nine months.

Singh (1968) and Singh et al. (1974) applied the exponential distri-

bution in models of waiting times among live births. According to Singh

et al. the distribution function F (t) of the random variable x, + x~+ ...+ x
1 2 n

is that of a sum of (n-1) independent and identically distributed exponential

random variables with a common parameter A- convolved with that of an

exponential random variable x, with parameter A.. .

For n ^,2, the distribution of the sum X2+** f+ x is a gamma function

whose distribution function is

we have

f ' ̂  -) - \ - e "" (2)

Consequently

(3)
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Integration by parts yields

By iteration of the above result we get

-v ~ © -v \

I- r

(4)
> C . $ - A^- A, > O

C ^ j \ (5)

\- e^l-^v-3^ ^J^U" (6)

Applying this result in (5) we get

12 '

Lee and Lira (1976) presented a probability model of the reproduction

process which enables us to estimate the effective fecundability (conception

ending in live birth) the mean length and variations in postpartum
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infecundity and the parity progression ratio from data on birth interval

distributions. This model was used to estimate parity variations for the

birth interval patterns of U.S. marriage cohorts 1930-1952 and an. Indian

sample collected in the late 1960's. This model does not separately consider

for defective terminations such as abortions or still births whereas in the

models by Srinivasan (1966) and George and Pillai (1971) separate considerations

have been taken with respect to such defective terminations. In this model

Gaussian distribution is used to describe the variation in postpartum

anovulation period while Srinivasan used triangular and George and Pillai

a rectangular distribution. The probability model for the interlive birth

interval distribution considered by Lee and Lim is thus a convolution of

the Gaussian function and exponential function, the exponential function

describing the waiting time for the next conception.

The convolution formula given by Coale and McNeil (1972) is

J
(8)

where F(x) is the convolution of F-,(x) the Gaussian distribution and

the exponential distribution 1-e x.

Differentiating both sides of (8) yields

o

Ross and Madavan (1981) presented a model for birth interval as a two-

parameter double exponential form defined by

(10)

where a and p are positive parameters. This formula is however closely

related to the double exponential distribution function

-'Kn an

defined for all x^R.

Sachindran (1972) has shown that the distribution of time interval

for conception as given by George (1967) may be considered as a mixture

of two exponential distributions with the density function of the form
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where g ^ A ) = A i e *
1 ,\±? 0, i= 1,2 and 0 < a < 1.

Braun and Hoem (1979) in their analysis of maternity history data

for Danish women proposed the risk function for women of age TL-^i when

reaching parity ~*J/% O hsas the form

for 0 < y < n- X-y and CP (y) = 0 for y ̂. (0,7^7^))where <K and Y are
positive parameters and r| is the upper limit of child bearing age, usually

taken as 45 years. Further, the idea proposed by Braun and Hoem was that

the scale parameter fl depenends not only on the age x at which parity

v attains but also on the length of the previous birth interval. The function

considered was

~ o

L-

- \ \ - ^

The form of the scale parameter proposed by Braun and Hoem was

and p = <5AC*) a ^ f°r v £ 1> where ^ and f were positive parameters

a^^a covariate measuring the length of the previous birth interval for

women who have experienced at least one live birth.

Hobcraft and Rodriguez (1980) considered several distributions

based on parametric risk functions. One of the forms of -\ (x) considered

by them was a gamma type defined by
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a and (3 being the index and scale parameters and were estimated by an

age and parity classification. The location parameter y was fixed constant

at 0.75 years corresponding to a gestation period of nine months.

A second form presented by Hobcraft and Rodriguez was defined by

(16

o

c being a normalizing constant. The parameters y and T^ represent the

times of entry into and exist from the risk of child bearing which are taken

to be 9 months and 72 months respectively in the data analysis.

The third form considered by Hobcraft and Rodriguez is given by

(17)

A few probability models for birth interval analysis have been discussed in

the present paper. These models may be applied provided the maternity data

corresponding to a country is available and also reliable. The parameters

in the probability models may be estimated by using the method of moments,

method of maximum likelihood or non-linear method of least squares. Chi-

square test or any other non parametric test may be used to see whether the

empirical data fit the theoretical one. The main objective of this paper

has been to introduce some probability models for interlive birth intervals

to beginners interested to work on similar problems
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