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ABSTRACT

An attempt has been made in this paper to examine the age pattern of marriage among
Nepalese women. A lognormal distribution has been used and applied to the data from Nepal
Fertility Survey (1986). The estimation procedure has been carried out by using method of moments
and maximum likelihood method.

MIRAMARE- TRIESTE

July 1989

t. INTRODUCTION

Probability distributions related to waiting time for consecutive conceptions or birth in-

tervals have been quite popular among researchers in mathematical demography. Considerable

attention has not been given to the age pattern of marriage which leads to child bearing. When

census data are not sufficiently detailed or reliable and a researcher is interested in studying the age

pattern of nuptiality then one needs to estimate the distribution of women by age and marital status

which may be useful in the estimation of parameters.

Coale (1971) proposed a distribution for age at first marriage in a cohort determined by
a three parameter exponential risk function defined by
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for x > 0 and j3,7 and 6 are positive constants. For the standard values of these parameters further
evidence was presented that the distribution of age at first marriage is governed by a family of risk
functions depending on two parameters a and k which vary among population, a being the earliest
age at marriage and k represents the speed at which marriage takes place. The distribution as well
as its derivative corresponding to (1.1) was not expressable in a closed form and hence had been
a difficult task to use this parametric model. However, Feeney at a conference on mathematical
demography held at the East-West Centre in Honolulu in 1971 suggested that the first marriage dis-
tribution may be the convolution of a distribution describing the age of entry into the marriageable
age and the distribution of delays between entry and actual marriage. The distribution of delay
may be a simple exponential and the distribution of entry into marriage a normal. The distribution
function F( x) by the convolution formula is given by
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Differentiation with respect to x yields

( 1 2 )

(1.3)

Coale and McNeil (1972) used the distribution of age at first marriage as the distribution or the con-

volution of a number of exponentially distributed components. Theirdistribution as ihe convolution

of a normal distribution of age of entry into a marriageable age and a few as three exponentially

distributed delays received remarkable agreement between theoretical and observed values.

To be submitted for publication.
Permanent address: Central Department of Statistics, Tribhuvan University, Kirtipur, Kathmandu,

Nepal.

2. THE MODEL

In the present work a lognornal probability model has been used. We consider the con-

ditional distribution of age at marriage among those who eventually marry. Let T be the random



variable representing the age of females in a cohort at marriage. Here we consider the conditional
distribution of age at marriage given that T < oo. Age at first marriage in a cohort is assumed to
follow a lognormal distribution if the conditional distribution of the random variable Ev(T — a)
given that T < oo is normal with mean p and variance a2, a being the smallest value of T. The
commutative distribution function is given by

P(T< (2.1)

Let P{ T - oo) = p, the proportion who eventually marry. The distribution function of the random
variable T is given by

f n ( 3 C~J> )- '1)forj>a (2.2)
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Differentiation wiih respect to x gives

P

when all females are supposed to marry eventually then p = I and
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3. ESTIMATION

In order to estimate the parameters of the probability model the method of moments and
the method of maximum likelihood were used. These estimates are based on data from Nepal Fer-
tility Survey (1986). This survey is a one time survey based on a multistage probability samples of
rural and urban samples separately. The major reason for selecting rural and urban areas separately
is to ensure proper comparison regarding fertility behaviour as well as variations in family plan-
ning practice between the two areas. The survey was conducted in order to cover all the regions
of Nepal. The objective of the survey was to include 4000-5000 households so that about 4000 to
5000 would be eligible for interview.

The estimation procedure is carried out as follows.

The value of a is assumed to be fixed and is taken as 14.

(i) The method of moments

The rth moment of the random variable T about a is given by

E[T-a)T\ = e x p | r u + — a7] r > 0 (3.1)

The expected value is thus

and the variance is
var(T) =

The sample estimates based on the data from Nepal Fertility Survey (1986) are obtained as

"S= 17.45074

and
a2 =9.91273

Equating the sample values with the theoretical expressions (3.2) and (3.3) we get,

£ = 1.71247

b = 1.51453

(ii) Maximum likelihood method

The likelihood function is given by

(3.2)

(3.3)
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The natural logarithm of the likelihood function is given by

tf
The likelihood equations are

Solving the Eqs. (3.6) and (3.7) we get
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r = 1,2...7

(3.4)
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Solving equations (3.8) and (3.9) by using the data from NFS (1986) we get

A* = 0.85165

£* = 0 92178

Theoretical frequencies were (hen computed on the basis of these estimates obtained by using both

the above methods and presented in Table 1. Chi-square test of goodness of fit was applied in both

cases. It has been noticed that there is significant difference between the observed and expected

frequencies in both cases and thus showing the discrepancy between observed and theoretical val-

ues.

Table 1
Distribution of women by age at marriage

*
Mean age

at marriage
(x)
14,5
16.0
18.5
20.5
23.0
27.0
32.0
Total

*
Observed
frequency

734
1801
690
390
219
121
34

3989

Expected frequency by

Method of
moments

1459
1027
567
394
268
169
105

3989

Method of
maximum
likelihood

414
1353
948
625
378
185
86

3989

• Source: NFS (1986) Table No. 61 p. 54.

The chi-square values obtained by using method of moments and method of maximum
likelihood were respectively

X2, =988.79

and

674.70

which arc highly significant.

4. CONCLUSION

There may be certain limitations in the present paper. First the distribution considered is

not truncated. It has been assumed that all women of Nepal get married by age 14 to 35 which is

almost reasonable. Even the data from Nepal Fertility Survey (1986) reveals that 45% of women

get married in the age group 15-17. It has been noticed that the percentage slowly goes down as the

age increases. 30% get married at age group 25-27 and after age 30 it is only 0.8%. The data thus

reveals a certain trend and shows that there is still early marriage in Nepal. However, the picture

shown by the survey data may not be that accurate or most reliable. Because in Nepal the literacy

percentage of women is still very low as 12% (Central Bureau of Statistics 1985) and they may not

have been able to give the correct age of their marriage. However the main objective of this work

has been an attempt to fit a probability model for the observed data, even though the agreement

between observed and theoretical values has not been attained.
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