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In this paper we present a methodology for incorporating intrafamily
interaction in the desire for additional children. The latter is formalized as a
dichotomous dependent variable. Our methodology involves a generalization of
the partial-adjustment hypothesis and an application of the two-stage estimators
proposed by Ma11ar[31; 32] and Heckman [20; 21]. We present empirical esti-
mates based on 1968 data from Pakistan.
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1. INTRODUCTION

It is by now a well known and standard criticism of the Chicago-Columbia
approach [51] to fertility that it suffers from the assumption of a common utility
function for the entire household.! Both Nerlove [42] and Griliches [19] discuss
the conceptual difficulties involved in trying to formulate a utility function that
takes into account the preferences of all the family members. An extended family
system, as is prevalent in most of the LDCs,further aggravatesthe problems. In this
paper we suggesta possible solution.2
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!See, in particular, Ryder [48], Nerlove [42], Griliches [19], Ben-Porath [4], Bean [2]
and Namboodiri [41] .

2Por preliminary attempts to tackle this problem, see Cochrane and Bean [9] and Khan
and Sirageldin[24].
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Our approach is to assume, to begin with, totally independent preferences for

each of the family members. Based on their preferences and their perceptions and

knowledge of the (i) household technology, (ii) market prices, and (iii) family

income, each relevant member of the family decides on the ideal number and quality

of the children he or she wants. The interdependence is built in only at the adjust-

ment stage, i.e. when these ideals get translated into desired additional fertility. As

such, this interdependence is assumed for that point in time which has the most

relevance for the data, i.e. the time of interview. The principal merit of this
approach, it seems to us, is that it avoids the difficulties inherent in aggregation of

preferences and furnishes us a framework by means of which such interdependence

can be estimated. Such estimates are presented for the 1968 Pakistani data.

However, our paper could be alternatively introduced. The desire for

additional children has been the subject of increasing scrutiny by both demographers

and economists.3 The reason for this interest are two-fold. Firstly, desired

additional fertility pertains to short -term sequential decisions for which both the

theoretical categories and the available survey data have the most relevance.

Secondly, and on a more general level, measures of desired fertility are being increas-

ingly investigated as predictors of actual subsequent fertility.4 This paper can be
seen as a suggestion that all the studies using the desire for additional children as a
dichotomous dependent variable may be subject to a possible omission-of-variables
bias due to husband -wife intemction. The point is a simple one. It is that a wife's
desire for additional children may be significantly dependent on her husband's desire,
and vice versa. Thus omission of one variable as an explanatory factor in the
equation for the other may be the source of misleading coefficients for the other
exogenous variables. Alternatively put, studies which do not allow for this inter-
action can only be looked on as yielding reduced-form rather than structural

~

estimates of the parameters.

We illustrate this point by proposing a model suggestedby a generalization of
the multivariate partial-adjustment hypothesis studied by Mortensen [37] and
others.s Such a model is estimated through the use of a two-stage estimator

proposed6 by Mallar [31; 32] and Heckman [20; 21] and further studied by
Amemiya [1]. We believe that ours is the first application of such an estimating

method in the area of fertility economics and hope to establish that the methodology
proposed in this paper can be fruitfully applied to other data sets.

Weconclude this introduction by underliningthe fact that this estimationof
structural parameters is done not merely as an academic exercise but because it has
important implications for policy in one of at least three different ways. The first
has to do with assessinghow variables of particular interest to the policy-maker
differentially affect husbands and wiv~s. As an example, one could determine, on
the basis of such estimates, how successful family planning and educational pro-
grammes are when they are solely, or even primarily, aimed at the wife. This would
be particularly important if desired additional fertility is a good predictor of subse-
quent fertility. The second reason why structural estimates are important is that
they allow us to gauge the importance of son preference as a factor in fertility
decisions at the individual level and, making our first point more specific, they
measure the relative strengths of this preference as between husbands and wives.
The son preferenceissuehas been much discussed,especiallyin the'lastfiveyears.7
Our third reasonhasto do withthe implicationsof structuralestimate'sfor the design
of survey questionnaires. Such estimates underline the importance of interviewing
husbands, in addition to wives, at least for a subset of the sample and for answers to
at least a selectedsubsetof questions. Thisis especiallyimportant if an analysisof
the data obtained from the test questionnaire reveals simultaneity due to husband-
wife interaction. Indeed, the logic pushes one to request interviews of other
members of the family who are considered part of the immediate household. These
other members may be the grandparents who are considered part of the house-
hold or children older than of a certain age who may be livingwith their parents.

2. THEMODELAND THEESTIMATIONTECHNIQUE

The Model

Our model can be looked on as a generalizationof the partialadjustment
model which is extensively used in applied economics. The basic idea of such a
model can be summarized in the following equation:

yet) - y(t-I) = A(y* (t) - y(t-l)); A >0 .. (2.1)

3See Namboodiri [40; 41] , Prachuabmoh, Knodel and Alers [44], Rosenzweig and Seiver
[46], Stinner and Mader [55], McFadden [36], Knodel and Prachuabmoh [25], Khan and
Sirageldin [24], and Lee and Khan [27] , among others.

4See Blake [5], Coombs [10], Bumpass [6], Kruegel [26], Freedman, Hermalin and

ChangII 7], WestoffandRyder[57], andHermalin,et al. [22], among others.
For empirical applications, see Nadiri and Rosen [38], Schramm [49], and Maccini and

Rossana [28] , among others. However, as we shall see below, our model departs in an essential
way from this literature.

6Maddala [30] is an excellent introduction to this area.

which says that the discrepancy between the actual and desired values of a partie
ular variable is partially adjusted in the next period, the speed of adjustment, A,

7See Clare and Kiser [8], Dinitz, Dynes and Clarke [13], Etzioni [15], May and Heer
[35], Bumpass and Westoff ('7], Markel and Nam [34], Repetto [45], Williamson [59],
Cutright, Belt and Scanzoni [11], Markel [33], Westoff and Rindfuss[58], Prachuabmoh, et al.
[44], McFadden [36], Stinner and Madder [55], Knodel and Prachuabmoh [25], Khan and
Sirageldin [24], Rukanuddin [47], Wood and Bean [60] and DeTray [12].



40 Khan and Sirageldin Intrafamily Interaction and Desired Additional Fertility 41

being a constant from period to period. If we now append to this hypothesis a
theory of how the desired valuesare determined in each period, i.e.

y* (t) = Q + I3x(t) . . (2.2)

We can now interpret our generalized partial adjustment hypothesis in terms of
the categories relevant to this paper. Equation (2.4) states that the husband's
demand for additional children depends on (i) the discrepancy between the ideal and
actual numbers9 of (a) boys and (b) girls, and on (ii) whether the wife wants
additional children or not. Equation (2.5) is an analogousstatement for the wife.Io

What remains to be done is to specify the determination of the ideal numbers

of boys and girls, Le. Yim (t), YWB(t), yilG (t) and YWG(t). For this we fall back
on the Chicago-Columbia fertility model; see Schultz [51]. It is outside the scope of
this paper to describe this model in any detail, especially since many expository sur-
veys are now available; see Khan [23] for references. It is worth emphasizing,
though, that in our treatment we assume that each spouse maximizes his or her
utility function subject to the various market and non-market constraints but
without taking into account the other spouse's preferences. Thus each spouse
decides, independently of the other, his or her ideal number of boys and girls. The
interdependence is built in only at the adjustment stage as formalized in equations
(2.4) and (2.5). It is also worth remarking that given our focus on the ideal rather
than the actual number of children the demand-determined Chicago-Columbia
model can be applied with somewhat greater reassurance.11 We thus have

we obtain

yet) = AQ + (1 - A}y (t -1) + AI3X(t) . . (2.3)

An addition of an error term with given assumptions takes us into the discussion of
estimators of the parameters in (2.3). For details and further references, see Maddala
[29, pp. 142-143] and Griliches [19].

In this paper we propose a generalization of (2.1) along two directions. This
is brought out in the following equations.

YH(t) - YH(t - 1) = AHB(y~B (t) - YHB(t -1)) + AHG(Y~G(t) - YHG

(t-l)) +IlH(YW(t)-yw(t-l)).. .. "" (2.4)

yw(t). - yw (t -1) = AWB(yWB (t) - YWB (t - 1)) + AWG (YWG (t) - yij (t) = l3ijXij(t) (i = H,W;andj = B,G) (2.7)

YWG(t -:-1)) + Ilw (YH(t) - YH(t- 1)) .. (2.5)
where x.. (t) is a vector of exogenous variables emphasized by the theory. Substi-IJ
tution of equation (2.7) into equations (2.4) and (2.5) yields the analogue of
equation (2.3) that will be the theoretical starting point of this paper. There are only
two difficulties yet to be reckoned with. These have to do with the unsymmetric

nature of the variables Yi(t) - Yi (t -1), i = H, W,brought about by the factthat
a couple can only increasethe stock of its children and that this increase must come,
for the majority anyway, in discrete amounts at the rate of one per year. We take

account of this by writing Pi (t) = Yi (t) - Yi (t - 1) and by interpreting Pi (t)
as the probability of wanting additional children. Making this a nonlinear function
of the variables and parameters of equations (2.4), (2.5) and (2.7), we obtain

The first generalization consists in replacing the single decision-maker implicit

in (2.1) by two interdependent decision-makers, Hand W, with IlH and IlW as co-
efficients of interdependence. The second generalization makes each of their
decisions consequent on the discrepancy between the desired and actual magnitudes
of two variables, distinguished by Band G, rather than of one. As mentioned in the
Introduction, the second generalization is readily availablein the literature on adjust-

ment cost. Mortenson [37] , for example,8 studies the sxstem

dy
- = M(y-y*)

dt

where Y is an n X 1 vector of actual levels,y* the vector of stationary or equilibrium
levels and M an n X n matrix of adjustment parameters. However, this literature has

failed to study our first generalization, Le. the dependence of dy/dt on dy/dt (i =1=j).
It is an estimation of this dependence that furnishes the raisond'etre of this paper.

(2.6)
9Note that the actual numbers of boys and girls are, of course, identical for husband and

wife. .

I°It is easy to see that a direct application of equation (2.1) to the demand for additional
children, as had been initially proposed by Khan [23], is a special case of equation (2.4) obtained
by imposing the restrictions ~B = ~G and tlw = O.

11For an incorporation of supply elements in this model, see Easterlin, Pollak and
Wachter[14] .

8Also see the references in footnote 5.
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PH(t) = FH(AHB' YHB(t-1), AHG'YHG(t-1), .6HB' xHB(t),

.6HG' xHG (t), PH' Pw (t)) (2.8)

This is precisely the form of our equations (2.6) and (2.7).

Mallar's estimator follows the logic of the two-stage least-squares estimation

procedure extensively used in economics, see, for example, [56, pp. 497 - 500]. In
the first stage, each of the endogenous variables is regressed on all the exogenous
variables. For this the probit or logit estimators may be used. From this run one can

derive the predicted values for each of the endogenous variables. The relevant pre-
dicted values are then used, along with the exogenous variables specific to each

equation, as the independent variables in the second probit or logit run. Mallar has
proved that under the assumption of independence of the probability distribu-

tion functions, "these two-stage estimators have the large-sample maximum likeli-

hood properties of consistency, asymptotic efficiency and asymptotic normality."

In this paper we shall rely solely on probit estimation in each of the two stages.

The resulting system of non-linear equations obtained by differentiating the likeli-
hood function is solved by an iterative Newton-Rapheson procedure with 0.00001
as the tolerance level. For a discussion of multi-variate pro bit analysis, the reader
should see, for example, Goldfeld and Quandt [13, chapter 4, p. 128]. For the

readers of this journal, we do not need to explain why ordinary least-squares and
two-stage least-squares estimating procedures are inapplicable to our model.

Pw (t) = Fw (AWB'YWB(t - 1), AWG' YWG(t - 1), .6WB'x WB (t),

.6WG' xWG (t), PW' PH (t)) (2.9)

The reader should note the simultaneity between PH (t) and Pw (t) and the inclusion
of the number of living boys and girls as explanatory variables in each equation with

a negative coefficient.
In conclusion, it should be emphasized that the model as given by equatioDs

(2.8) and (2.9) or in its iIi.itial form given by equations (2.4) and (2.5) could easily
be modified to incorporate the influence exerted on the husband-wife decisions by
other members of the family. Thus if the ith member of the extended family, say

the wife's mother, is considered an integral part of the household, we could add a

term Pj (Yj (t) - yj (t -1)) to both (2.4) and (2.5) equations and accordingly derive
equations (2.8) and (2.9). For an empirical implementation, one would then need

information on yj (t) - yj (t - 1), i.e. whether the wife's mother desires additional
children for the couple. Given that we do not have such data, we shall ignore this

modification in the sequel and content ourselves with including a dummy variable

signifying whether the family is nuclear or not.

3. DATA SOURCESAND DEFINITIONSOF VARIABLES

P . = F. (X .,.6 , P*, 'Y) g = 1, . . . G and i = 1, . ..n ..gl 1 gl g g g
(2.10)

The paper is based on data collected as a part of a national survey, the IMPACT

Survey, in West Pakistan (now Pakistan) in 1968 -69. For a full description of the

survey see Pakistan Family Planning Council [43] , Sirageldin and Hardee [54], and

Sirageldin [53]. TI1e survey was designed to elicit KAP information, i.e. knowledge

and practice of, and attitudes towards family planning. It also obtained pregnancy

histories and some details on background socioeconomic variables of a sample of
ever-married women in 2,500 households. About half of the households were

randomly selected for an independent interviewing of the husbands of currently

married women. A total of 1,027 husbands' interview schedules were successfully

matched with their wives' schedules. It is on this sub -sample of married couples that

the present paper is based. A comparison of the responses of all respondents in the
survey with the sub-sample of couples used in this study shows no systematic differ-

ences and therefore does not raise major concerns about the representativeness of the

sub-sample; for more details on this, see N.M. Shah [52]. The sample used included

a cross-section of rural as well as urban couples and was, therefore, more compre-
hensive than those of most studies conducted on this subject anywhere and the

survey was more comprehensive than most surveys in this part of the world.

We now present the variables that are used in the subsequent analysis. We
begin with a description of our dependent variables which quantify the demand for
additional children

The Estimation Technique

TI1e estimation technique that we use comes under the general class of Two-

Stage Least-Squares Analogues for simultaneous-equation models with limited

dependent variables; see Section 5 in Maddala [30]. In the context of our model
with dichotomous dependent variables, such estin1ators have been discussed by

Mallar [31] and applied by Mallar [32]. The idea behind such estimators is also
clearly implicit in the work of Heckman [20; 21] and Amemiya [1] , although these

authors focus on a two-equation model one of whose equations has a continuous

dependent variable. For this reason, we follow the presentation given in Mallar [31] .

He considers a simultaneous equation model with G dichqtomous endogenous vari-

ables with the probability that the gth dependent variable equals one, denoted by

P ., with g = 1, . . . G, and i running over the sample. It is assumed that P . is a
gl gl

"function of the unobserved probabilities from other equations, P*, and their cones-g
ponding parameters, 'Y , as well as the parameters,.6 , and the values for the predeter-g g
mined explanatory variables,X ." Wethus obtaing



AC (ACH) Dummy variable which takes the value of I if the wife (husband)
wanted any more children and of zero otherwise. The precise question
that was asked was, "Do you want any (more) children?"

The reader should note at this point that the variables AC and ACH do not
distinguish respondents who want only one child from those who want more than
one. Further, they have nothing to say about the spacing of these desired additional
children.

In keeping with our discussion in Section 2, we atte!TIpt to explain the

variatio.nin the dependent variable, AC, by a variety of economic, demographic and
sociologicalvariables. Wepresent each in turn.
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v Dummy variable which takes the value of I if the wife uses a veil, and of
zero otherwise.

Dummy variable which takes the value of I if the respondent has a nuclear
family, and of zero otherwise.

Almost all the analysis reported below was carried out on a sub-sample of
women who married only once, were currently married and were under 40 years
of age at the time of the survey. The age restriction is imposed to givegreater promi-
nence to behavioural, rather than biological, variables. We also excluded, in
addition, couples, either of whose members could not give a 'yes' or 'no' answer to
the question underlying the variables AC and ACH, reducing our sub-sample to 804
observations. Table I presents the means, standard deviations and correlations for all
the variables used in the analyses below for this sub-sample.

N

Economic Variables

ADW(ADH) Dummy variable which takes the value of 1 if the wife (husband) con-
sidered her (his) income during the past 12 months adequate or more
than adequate, and of zero otherwise. 4. THE RESULTS

Age of wife at marriage in years. (Note that all respondents in the sample
were married only once.)

The results are presented in Tables 2,3 and 4. It is easiest to begin by looking
at the fIrst columns in Tables 2 and 3 where the husband-wife interaction terms are

totally ignored. These are essentially the probit estimates presented by the authors
in 1977 [24] and on which they based their statement that the preference for boys
among Pakistani couples is about three times that fo~ girls. In hindsight, we can
observe that these are only reduced-form estimates of the parameters in the
equationsfor the demandfor additionalchildren. .

. Columns2 and 3 in Table2 and column2 in Table3 are a fIrstindicationof
the wife's demand for additional children being an important determinant of
husband's demand and vice versa. However, as the tables specify, these are single-
stage probit estimates and hence suffer from the simultaneity bias.

Columns 3 and 4 in Tables 2 and 3 respectively present estimates for our
basic simultaneous equation model suggested by equations (2.8) and (2.9). The
specification of the model along with the expected signs is brought out in Figure 1.
A justifIcation of these signs in terms of the underlying theory and other work can
be found in Khan [23]. At any rate, the reader can provide his own commonsense
rationalizations.

DemographicVariables

AF : Age of wife in years.

A

OM :

B

G

Duration of marriage ( = AF - A).

Number of livingboys.

Number of livinggirls.

Sociological Variables

EM: Education of husband in years.

EF

EUF:

U

Dummy variable which takes. the value of I if the wife is, "literate", and

of zero otherwise. "
Independent Variables

Dummy variable which takes the value of 1 if the wife has ever used
contraceptives, and of zero otherwise.

Dependent Endogenous
Variables

Exogenous

Dummy variable which takes the value of 1 if the respondent lives in a
rural area, and of zero otherwise.

AC NUACH ADW ADH AF A B G EF EM V

AC
ACH

+ + + ?
?

- ?
- ?+ +

Figure 1 : Expected Signs: ModelA



Table 1

Co"elation Matrix for Variables Pertaining

to Pakistani Women Under 40 Years of Agel, 2

EUF U v

ADW -0.04

ADH - 0.05

AF - 0.39

A 0.15

DM - 0.41

B - 0.46

G - 0.30

ACH

0.67

(0.47)
0.05

-0.50

- 0.50

- 0.55

- 0.36

0.09

0.06

ADW

-0.06

-0.08

-0.02

- 0.05

0.61

(0.49)
0.18

ADlL

0.05

0.60

(0.71)
- 0.02 27.24

(6.47)
0.13 0.03

AF EM EFA DM B G

16.00

(2.70)
- 0.07 0.91 - 0.37 11.23

(6.91)
- 0.03 0.55 - 0.15 0.56 1.50

(1.42)
0.01 0.55 - 0.18 0.58 0.25 1.40

(1.40)

Continued -

~

N

~
I>
::s
I>
::s
t)"
~

~.
~
is:
S.

U - 0.12

v -0.07

N - 0.15

- 0.12

0.01

-0.21

- 0.12

-0.06

-0.06

- 0.02 0.11

0.21 - 0.13 - 0.00 - 0.05 25.99

(39.58)
0.21 - 0.06 0.04 -0.04 0.44 0.09

(0.29)
0.01 0.19 0.28 0.23 0.18 0.30 0.14

(0.35)
0.08 0.08 0.13 0.11 0.28 0.30 0.12

- 0.00 0.02 - 0.04 0.03 0.04 0.04 0.12 0.14 0.05

- 0.03 0.27 - 0.05 0.28 0.25 0.25 - 0.04 - 0.02 0.06

0.45

(0.50)
0.27 0.87

(1.51)
0.03 0.02 0.43

(0.50)

lMeans and Standard Deviations in the diagonal.
2Number of cases 804.

~
~
~
::!

~
~...'"
i:!
Q.
c'::s
I>::s
t)"
I:::J'"'"

[
~

~
o'
[
~....
i::
~

~

AC

AC 0.51

(0.50)
ACH 0.40

Table 1 - Continued

EM -0.03 -0.03 0.12 0.10 - 0.06

EF -0.04 - 0.10 0.06 0.03 0.03

EUF - 0.22 - 0.24 0.05 - 0.01 0.21
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Table 2 - Continued
Table 2 I

Regression No.

Pakistani Husbands' Demand for Additional Children I I

(1) (2) (3) (4) (5)

Regression No.

I

Estimator2
SSP SSp3 SSP 2SP 2SP

(1) (2) (3) (4) (5)

I

Estimator2 N -0.118 - 0.144 - - 0.066

SSP SSp3 SSP 2SP 2SP (1.02) (1.43) (0.56)

Intercept 3.05 2.88 2.84 0.784 2.03 U - 0.044 - 0.151 - -0.046
(0.07) (9.13) (6.42) (0.67) (1.70) (0.35) (1.31) (0.37)

ADH 0.125 0.103 0.062 -

(1.52) (1.59) (0.71) I

AC - 0.558 0.393 1.772 1.386
(4.93) (3.14) (2.20) (1.18)

ADW 0.126 - - -

(1.07) I Twice log
likelihood 363 525 365 360 356

AF - 0.063 - 0.036 -0.051 - 0.033 - 0.053

I

Degreesof
(5.13) (4.17) (2.27) (1.84) (3.58) freedom 11 13 6 9 5

No. of observa-
A 0.012 - 0.024 - -

I

tions 804 1024 804 804 804
(0.51) (4.58) Mean of Dep.

Var. 0.68 0.60 0.68 0.68 0.68
DM - - - 0.010 -

(0.45) I
IFiguresin brackets denote t-statistics.
SSP stand for singl-stage probit stators an 2SP for 2-stage probit estimaors.
Other vanables WhIChwere not sIgnifIcantlydifferent from zero were dumrmesrelating to

B - 0.455 - 0.311 - 0.409 - 0.212 - 0.275 husband's occupation and to whether the respondent's house had a privatebedroom electric-

(9.26) (7.94) (8.17) (1.78) (1.69)
ity anI!solidfoundation. '

G - 0.180 - 0.085 - 0.156 - 0.084 - 0.1 04 The biggest surprise is furnished by column 3 of Table 3. We find that not a

(3.72) (2.21) (3.24) (1.34) (1.28) single variable other than the husband's demand for additional children is a signifi-

cant factor in explaining the wife's demand. Indeed, the highest t-statistic among
EM 0.017 - 0.002 - - 0.001

r

the remaining determinants is 0.53. Given these estimates,any conclusions drawn
(0.07) (1.63) (0.84) from the figures in columns 1 and 2 would be an obvious source of embarrassment to

the investigator.

EF - 0.610 - -0.534 - - 0.481

I

The situation is somewhat better on the husband's side. In addition to wife's

(2.79) (2.78) (2.50) demand, the age of wife, the number of boys, and to a lesser extent, the number of
girls are significant determinants of husband's demands. In addition, the coefficients

V 0.061 0.063 0.028 -

I

of these variables do not change very much from the estimates in columns 1, 2 and 3
(1.52) (1.73) (0.67) - of Table 2, at least in comparison with those of the wife.
-------

Continued-



Table 3

Pakistani Wives'Demandfor Additional Childrenl

RegressionNo.

Estimator' (1) (2) (3) (4) (5) (6) (7)

SSP SSp2 2SP 2SP 2SP SSP SSP

Intercept 0.940 1.36 - 1.21 - 1.93 - 1.54 0.78 0.33

(2.46) (4.26) (1.52) (7.14) (1.01) (2.13) (2.05)

ADH - 0.139 - 0.154 - 0.143 - 0.16Q - 2.208
..::s
..

(1.71) (1.91) (1.88) (1.94) (2.48)
::s

ADW 0.164 - 0.192 -0.33 - '"
s:

(1.56) (1.98) (0.28) s.

AF - 0.032 - 0.027 - 0.002 - 0.030
(2.92) (3.19) (0.13) (2.82)

A 0.062 - 0.005 0.006 0.060

(2.92) (0.94) (0.53) (2.95)-
DM - - 0.001 - 0.001 - 0.059

(0.36) . (0.34) (7.33)

Continued -

t

Table 3 - Continued

B - 0.391 - 0.324 - 0.060 -0.374
(8.27) (8.06) (0.53) (7.96)

G - 0.140 - 0.135 - 0.025 - 0.129
(3.00) (3.37) (0.41) (2.78)

:so
EM - 0.488 - 0.001 - 0.002 ';}

(2.46) (0.66) (1.46) S!

:so
EF 0.070 - 0.016 ...- -

(0.34) (0.08)
"...
6'::s
..

V - 0.046 - 0.064 - 0.008
::s-

(1.28) (1.80) (0.20) It'..

[
N 0.021 0.069 0.008 -

(0.20) (0.71) (0.07) ...
c'

U - 0.138 - 0.109 - 0.021 -
...

(1.25) (1.0 1) (0.18) 5:

EUF - - 0.279 -2.44 - 0.355 - 0.526

(0.55) (6.14) (2.20) (3.44)

ACH 0.562 2.607 2.831 0.879 - 0.764
(4.76) (3.1 1) (10.33) (7.61) (6.46) \.1'0

.....

Continued -
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Table 4

Ever- Useof Family PlanningMethods by
Pakistani Women Under40 Yearsof Agel

811 -
V") 61 Regression No.- 0
N 00

\' I

Estimator2 (1) (2) (3) (4)

;;:;1 2SP SSP SSP SSP

II 0 t- 0
V") 0 I J EM 0.003 0.003 0.003 0.003N 00

(1.87) (1.70) (1.91) (1.75)
EF 1.135 1.148 1.112 1.124

sl1
. I I

(5.76) (5.80) (5.66) (5.67)
'-0 AF - 0.008 - 0.006 - 0.00800 0- 00

(0.52) (0.39) (0.31)
B 0.261 0.235 0.247 0.270

0 (2.10) (4.48) (4.58) (5.26)Z -
---- V") G 0.227 0.217 0.224 0.238s:: tI) 0

. N 0 (3.14) (4.28) (4.41) (4.58)en N 00en
Q) ADH - 4.857 - 0.033 - 0.037
Q)

(0.53) (0.36) (0.40)
AC 0.028 - 0.278

€II
I I

(0.3) (1.87)'-0 0
V") - 0 ACH - 0.125N M

(0.81)
Constant - 2.18 -1.75 - 1.88 -2.27

81 I

I (3.09) (4.47) (4.53) (4.72)
'<1: <A

M 0 . i Twicelog- - N .0 .... !- .s Likelihood 139 143.02 140.15 140'".....
Degrees ofa> I'0 Freedom 5 7 7 7

---- - a>
"0 No. of Observa-- tI) V") '"'-' tI) '-0 0 ....' - a>

tions 804 804 804 804V") - 0 ..I<:
N 00 u

;:s OJ
Mean of Dep..,§

....
..0

:.: .S Var. 0.17 0.17 0.17 0.17
t3

en '" ,
s:: 0.. a>

"0,- '- o ....
I

I
....

00°06°:::1 . lSee footnotes 1 and 2 of Table 2.M ° ° ° «:I f,I.,..... -:s0i::'O«:I -Q)
.§ 8a).Ds::::c .- 00 Q) a .D «:I«:I ..... .- Q) <.':: ;::3 ° Q) >en
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For our next set of results, the reader should refer to our generalization of the
partial adjustment hypothesis - specifically equation (2.5). T. P. Schultz [50] has
convincingly argued that the speeds of adjustment parameterized by A'Sshould be
expected to depend on contraceptive use. Thus it seems natural to include such a
variable in equation (2.9). Unfortunately, current rates of contraceptive use are very
low in Pakistan (6 percent in our sample as a whole). However, this is not the case
with EUF, a variable formalizingwhether contraceptive methods were ever used. We
thus decided to include EUF as an independent variable in the wife's demand for
additional children.

Once we use EUF as a proxy for the current use of contraceptive methods,
consistency demands that we also recognize that EUF may be determined by AC.
Stated simply, a wife uses or does not currently use contraceptive methods
depending on whether she wants an additional child or not.

Based on the estimates of our Model A and on the above ideas relating to
contraceptive use, we formulated a three-equation simultaneous-equation model.
This is givenas Figure 2.

Column 4 of Table 3 presents estimates for the parameters in the equation for
AC. The coefficient of EUF is not significantly different from zero. In addition
to ACH, the only other variable relevant for AC is whether the husband considers
his income adequate or not. Putting these fmdings together with those of the
husband, the picture emerges that the husband's attitudes are a sole determinant for
the wife's demand for additional children and that the relationship does not run the
other way. The husband's demand is affected by objective indices such as age and
education of wife and the number of boys and girls.

Moving on to the last relationship of Model B, that for EUF, we fmd that all
the coefficients have expected signsbut that the coefficient of AC is not significantly
different from zero; see column I in Table 4. Thus, it seemsthat the AC-EUF inter-

relationship is absent from our data set. However, it is worth emphasizing that this
fmding is a consequence of using the two-stage estimating procedure. Single-stage
runs are reported as columns 2, 3 and 4 in Table 4, the last column being the
reduced-form run. Similarly, single-stage estimates of the AC relationship are given
in columns 6 and 7 of Table 3. Column 5 of the same table is a hybrid in the sense
that it is based on the predicted value of EUF but not on that of ACH.

Independent Variables 5. CONCLUDING REMARKS

In conclusion, our paper offers a theoretical model for the incorporation of
intrafamily interaction in the "family's desire" for additional children. For a sample
of Pakistani couples, the paper limits itself to husband-wife interaction and offers
estimates of these interaction terms. Such terms have been explicitly or implicitly
ignored in the literature using the "desire for additional children" as a dependent
variable. This is, of course, not to argue that such interaction terms will be signifi-
cant and will affect the coefficients of the other exogenous variables;we only suggest
that this insignificancecannot be assumeda priori. One must also mention the other

possibilities in which only the interaction terms have coefficients significantly differ-
ent from zero. Such a case would be a consequence, if not of a common utility
function, at least of a very high degree of agreement between the spouses as regards
desired additional fertility and would leave the investigator no recourse other than
that of relying on reduced-form estimates. But, here again, such a situation cannot
be assumeda priori.

Our paper also has a bearing on the statement frequently encountered in the
applied literature that development of sophisticated estimation techniques is a waste
of resources when the data bases are crude, as they typically are in less developed
countries. It is precisely the crudity of the data in terms of a yes-no response that
requires, in our context, an advanced estimating method.

Finally, the model developed in this paper may have a possible bearing on the
measurement of relative power each spouse exercises over the other in terms of
fertility decisions, or more generally, the structure of the decision process in various

Depenaent
Variables

Endogenous Exogenous

The estimates of the parameters in the equation for ACHare given in column 5
of Table 2. There are no real surprises here. Education of the wife is a much more
important determinant of the husband's demand than his own education. Such a
fmding is frequent in the related literature and is explained by viewing wife's
education more as a proxy for the value of her time than as a parameter of tastes or
social norms. We remind the reader that our data set has no information on

women's wage rates. The second change in column 5 has to do(with the decrease in
the t.statistic relating to AC. Strictly speaking, the coefficient of AC is no longer
significantly different from zero. Wethus have an indication of a recursive structure
here. The importance of the inclusion of AC can be gauged by comparing columns
I and 5 of Table 3. .

AC ACH EUF ADH AF DM B G EF EM

ACH +
AC + - +
EUF - + + + +

Figure 2 : Expected Signs: ModelB
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types of family units, e.g. from nuc1eaI to various degrees of extended family types.
For a recent review, see Beckman [3] .
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