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Estimating of Parameters of Continuous
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and First Conception

Introduction

The duration of time between two successive births or between marriage
and first birth is an indicator of the level of fertility of a couple. For ana-

lyzing data on the first conception leading to a live birth, Potter and Parker
(1964) and Singh (1961, 1967) suggested the Type I Geometric distribution as
a useful model. Potter, Parker and Singh estimated the parameters using the
first two moments of the conception months. Majumdar and Sheps (1970) point-
ed out the limitations of such estimates and gave a method for obtaining
maximum likelihood estimates, which possess certain optimal properties. But it
is difficult to compute these estimates without the help of a computer.

Singh (1961, 1964) proposed a continuous probability distribution based on
another set of assumption for the above situation. He outlined a method to
obtain best asymptotically normal estimates of the parameters. These estimates
are obtained after several iterations starting from any set of consistent estimates.

Singh proposed the following model (1972).

(h
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The same procedure has been followed in the other case (Table 2). The
estimates by both methods, for the two sets of data, with the corresponding
standard errors are given in Table 3.

TABLE 1—THE OBSERVED AND EXPECTED FREQUENCIES OF CONCEPTION
BY MONTH, ANAND TOWN

Time from marri- Observed
age to first con- frequency

ception
(in months)

(1) (2)

0-2 32

2-4 40

4-6 18

6-8 12

8-11  11

10-12  5|

12-14  5

14-16  3

18 2

24 lj

Total 130

x2

     (4d.f)

Expected frequency
Method of

moment
k = 1.2959
c= .2507

(3)

34.50

31.40

22.30

15.10

9.80

6.30

4.20

2.40

1.70

1.70

0.60J

130.00

4.6874

Method of Maxi-
mum likelihood
k-1.4962
c= .2894

30.60

33.50

23.90

16.13

10.27

6.30

3.9o

2.40

1.40

0.20

130.00

4.3686
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TABLE 2—OBSERVED AND EXPECTED FREQUENCIES OF CONCEPTION BY
MONTH, HUTTERITE DATA

Time from Observed Expected frequency
Marriage frequency Method of Moments Method of maximum likelihood

to first
conception

aa=4.81, based on based on 5)
b = 14.30 a" = 4.81 k = .5845

(in months)

0-1

1-2

2-3

3-4

4-5

5-6

6-7

7-8

8-9

9-10

10-11

11-12

12-15

15-18

18-24
24-48

Total

X
2

103

53

43

27

30

09

12

09

06

OS

10

05

09

07

07
04

342

86.1

61.2

44.4

32.7

24,5

18.6

14.3

11.1

8.7

6,9

5.5

4.5

9.1

5.2

5.0
4.2

3420

(13df)=

19.5

h= 16.51

84.32

60.45

44.13

32.74

24.64

18.81

14.52

11.34

8.94

7.12

5.71

4.62

9.42

5,40

5.28
4.56

342.00

(13df) =

18.74

114.26

47.23

35.12

25.33

19.65

12.41

16.89

11.25

9.!6

7.83

5.95

5.47

11.49

6.84

7.371
4.75

342.00

(12df) =

16.39l3

aa = 3,40 based on(I) based on\5)
b=9.19 a=3 .26 k = .8678.

92.3

62.4

43.6

31.3

23.0

17.3

13.2

10.2

8.0

6,4

5.2

4.2

8.7

5.1

5.3
5.8

342.0

(13df =

17.2

h =10.0

91.34

61.91

43.37

31.19

23.04

17.26

13.25

10.31

8.13

6.50

5.25

4.29

8.92

5.32

5.59
6.33

342.00

(!3df)-

15.92

87.22

53.83

41.90

31.60

28.30

18.36

16.83

12.85

9.23

6.80

8.25

5.40

11.OO

6.24

6.261
2.93

342.00

(12df)=

15.90

a—Taken from Majumdar and Sheps (1970) for Type I Geometric distribution.
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TABLE 3-ESTIMATES AND THEIR STANDARD ERRORS FOR THE
CONTINUOUS MODEL

Estimate Method of moments Method of maximum
likelihood

Anand Town N= 130. N= 130.

c: 0.2507 ±0.0458 c: 0.2894 ±0.0374

k: 1.2959±0.2I40 k: 1.4962±0.1688

r: 0.8979 r: 0.8594

Hutterite Data N= 342 N = 342

c: 0.1350 ±0.0195 c: 0.2005 ±0.0171

k: 0.5845 ± 0.0735 k: 0.8678± 0.0571
r : 0.9037 r: 0.8888

From Tables 1 and 2 it is seen that the model derived in (5) gives a better fit.

References

1. Greenwood, J. Arthar, 1960, Aids for fitting the gamma distribution by Maximum likeli-
hood, Technometrics, 2, 55-65.

2. Majumdar, H., and Sheps, M, C., 1970, Estimates of Type 1 geometric distribution from
observations on conception times. Demography, 1, 349-360.

3. Potter, Robert G. and Parker, M.P., 1964, Predicting the time required to conceive, Popula
lation Studies, 18, 99-116.

4. Sheps, M. C., 1967. Uses of stochastic models in the evaluation of population policies I.
Theory aud Approaches to Data Analysis, Proceedings of the Fifth Berkeley Symposium on
Mathematical Statistics and Probability, 4, Berkeley, University of California Press.

5. Singh, S. N., 1961, Dissertation submitted for the degree of Ph D. at the University of
California, Berkeley.

6. ___, 1964, On the time of first birth, Sankhya, 26 B, 95-102.
7. ____ 1967, On the first success. The Journal of Scientific Research, B.H.U., 18, 242-252.
8. ___and Bhaduri, T., 1972, Maximum likelikood estimates for the parameters of a

continuous time model for first conception. Demography, 9, 249-255.

Demography India


