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On the Application of Palm Probabil-
ity for Obtaining the Waiting Time
Distribution Between the First and
Higher Order Conceptions

1. Introduction

SINGH (1964) has modelled a probability distribution on the time of first
birth. Assuming that a conception taking place during the fecundable

period following the marriage with hazard rate A, the waiting time distribution
for the first conception is given by

0)

On further Assumption, that the fecundability parameter A varies from indivi-
dual to individual (even with the same parity group) following a probability
density given by



It may be noted that the probability distribution of the waiting time between
the effective marriage and the first complete conception (given by iii) is
obtainable from the corresponding distribution of the waiting time between the
first and the second conception given by (vi) replacing the parameter K + I to
K and vice versa.

The present paper is devoted to show a Demographic application of the
Palm Probability technique by constructing the monthly distribution of the
waiting time of 2nd conception given that the first conception for a cohort
taking place at a time T = 0. Such procedures can easily be extended for
obtaining the waiting time distribution between (n-l)th and nth conception
using the same technique.
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Also using Srinivasan's (1972) data quoted by Mitra and Banerjee (1982),
which gives the average interval between the first and the second birth for a
class of women in South India (which is the same as the mean waiting time
between the first and the second complete conceptions) we have



An estimate of Xo was obtained using the data available from Table 58 of
Fertility Differentials in India (1982) Vital Statistics Division of the office of
the Registrar General of India. The procedure is as follows :

The mean interval between the effective marriage and the first conception
was obtained from that of the mean interval between the effective marriage
and the first birth by subtracting from the latter b the gestation period
(= 9 months) following a conception; whereas the mean interval between the
first b and the second conception was taken to be the same as that of the mean
interval between the first and the second order of live births. As the above
figures were provided with separate rural and urban breakdown, therefore
combined pooled estimates for both the intervals were computed using the
corresponding ever married women in the fecundable age groups as weights.

An estimate of x0 came out to be

A

which provided the corresponding estimate of K (using (XV)) as K
= 5.021086
Using (XIII) we have a = 9.0422.

4. Results

Using the above estimate of a and k the probability of having a reconception
following the expiry of infccundable period after the 1st conception has been
computed using the result (viii). The results are summarised in Table 1.

TABLE 1- SHOWING THE MONTHLY PROBABILITY OF CONCEPTION FROM
HYPOTHETICAL COHORT HAVING A FIRST CONCEPTION AT A

FIXED TIME (T = 0).

(X0 = 0.7496; k = 5.0211;  a = 9.0421;)

Month after the expiry of the Monthly Probability Cumulative Probability
infecundable period (1 year) of Conception upto the given month

following the first conception

I

0

1
2

3

2

0.0485

0.0458

0.0432

0.0409

3

0.0485

0.0943

0.1375

0.1784

Table I (contd. on page 282)
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Table 1 (contd. from page 281)

I 2

4 0.0386

5 0.0365

6 0.0345

7 0.0327

5 0,0309

9 0.0293

10 0.0278

11 0.0263

12 0.0249

13 0.0237

14 0.0225

15 0.0213

16 0.0203

17 0.0193

18 O.OH3

19 0.0174

20 0.0166

21 0.0158

22 0.0150

23                                                                                                                                                                                                                                                          0.0143

24 0.0136

25 0.0129

26 0.0124

27 0.0118

28 0.0113

29 0.0107

30 0.0102

31 0.0098

3

0.2170

0.2535

0.2880

0.3207

0.3516

0.3809

0.4087

0.4350

0.4599

0.4836

0.5061

0.5274

0.5477

0.5670

0.5853

0.6027

0.6193

0.6351

0.6501

0.6644

0.6780

0.6909

0.7033

0.7151

0.7264

0.7371

0.7473

0.7571
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Table 1 (coatd- from page'232)

1 2

32 0.0093

33 0.0089

34 0.0085

35 0.0081

36 0.0078

37 0.0074

38 0.0071

39 0.0068

40 0.0065

41 0.0063

42 0.0060

43 0.0057

44 0.0055

45 0.0053

46 0.0051

47 0.0048

48 0.0046

49 0,0045

50 0.0043

51 0.0041

52 0.0039

53 0.0038

54 0.0036

55 0.0035

56 0.0034

57 0.0032

58 0.0031

3

0.7664

0.7753

0.7838

0.7919

0.7997

0.8071

0.8142

0.8210

0.8275

0.8338

0.8398

0.8455

0.8510

0.8563

0.8614

0.8662

0.8708

0.8753

0.8796

0.8837

0.8876

0.8914

0.8950

0.8985

0.9019

0.9051

0.9082
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Table 1 (contd. from Page 283)

1

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

7.5

76

77

78

79

80

82

83

84

85

2

0.0030

0.0029

0.0030

0.0026

0.0025

0.0024

0.0023

0.0022

00021

0.0020

0.0020

O.0019

0.0018

0.0018

0.0017

0.0016

0.0015

0.0015

0.0014

0.0014

O.0013

0.0012

0.0012

0.0012

3

0.9112

0.9141

0.9171

0.9197

0.9222

0.9247

0.9271

0.9294

0.9316

0-9337

0.9357

0.9377

0.9396

0.9414

0.9432

0.9449

0-9465

0.9431

0.9496

0.9511

0.9525

0.9539

0.9552

0.9565

0.9577

0.9589

0.9601 .
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Table 1 (contd. from page 284)

1 2

86 0.0011

87 0.0018

88 0.0010

89 0.0010

90 0.0009

91 0.0009

92 0.0009

93 0.0008

94 0.0008

95 0.0008

96 0.0008

97 0.0008

98 0.0007

99 0.0007

100 0.0007

101 0.0006

102 0.0006

103 0.0006

104 0.0006

705 0.0006

106 0.0005

107 0.0005

108 0.0005

109 0.0005

110 0.0005

111 0.0005

112 00005

3

0.9612

0.9630

0.9640

0.9650

0.9659

0.9669

0.9677

0.9685

0.9693

0.9701

0.9709

0.9717

0.9724

0.9731

0.9738

0.9744

0.9750

0.9756

0.9762

0.9763

0.9773

0.9778

0.9783

0.9788

0.9793

0.9798

0.9803
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Table 1 (contd. from page 285)

1

113

114

115

116

117

118

119

2

0.0005

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.9808

0.9812

0.9816

0.9820

0.9824

0.9828

0.9832

Similar tables have also been constructed using hypothetical values of xo
and the corresponding estimated values of a and k as follows

TABLE 2—ESTIMATED VALUES OF a AND k CORRESPONDING TO DIFFERENT
HYPOTHETICAL VALUES OF X0,

Xo 0.7

a                        21.0 

k                       11.0 

0.8

6.0

3.5

0.9

3.8571

2.4286

1.0

3.0

2.0

These tables arc given in Appendix B.

5. Discussion

An overall glance in all the tables shows that the conception rate monotoni-
cally decreases and by a period of 120 months following the date of first
conception about 98% of the women get reconceived. The Quartiles of the
period of reconception following the first conception are as follows :

First Quartile = 17 months
Second Quartile = 26 months
Third Quartiles = 43 months

It may further be noted that the rate of conception decreases very sharply in
the initial stage and then the rate of decreases slows down and after 120
months or so the decrease is very small and asymptotic.

As mentioned earlier similar procedures may be adopted to construct tables
for the waiting times between 2-3, 3-4, . . . order of conceptions. Such tables
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are Very useful in studying the fertility behaviour and therefore useful in the
demographic planning.
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