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AN AGGREGATIVE MODEL OF LABOR FORCE PARTICIPATION 

IN PAKISTAN 

Ghazi M. Farooq 

Most growth models and even modern econometric models do not make ade-

quate labor force assumptions. A very common but vulnerable one used is ~°t"-.-

of the form: 
L(t) = L(O) ert 

i.e., labor force grows at a constant exponential 

rate, r. (The same type of assumption is generally made for population.) 

Such assumptions stem from the common belief that the determinants of labor 

force participation do not change significantly at least in the short run. 
1 This may be true in developed countries but, given the numerical importance 

of marginal workers (particularly women and children) in the less developed 

countries (LDC's) the supply of labor even in the short run cannot be taken as 

exogenous. For example, the rapid demographic, economic, social and cultural 

changes that are taking place in many developing regions, particularly in Asia, 
2 can rapidly alter female participation in labor activity. 

1 Given the great complexity of the developed ~conomies, there is all the 
more pressing need for revising the assumptions of exogeneity for population 
and labor force in the models for these countries, particularly if these models 
are to be used for policy purposes. What is required is a sub-model of labor 
force divided into different segments which show the factors affecting each 
segment separately and how they do so. 

Generally, as put by Behrman and Klein, the inclusion of demographic vari-
ables in the Harrod growth model is "analogous to the extension of the simple 
Keynesian system to fit it to the real world." J. Behrman and L. R. Klein, 
"Econometric Growth Model for the Developing Economy," Essays in Honour of 
Sir Roy Harrod, (Oxford, 1970). 

2 Throughout this paper, the terms 'labor force participation,' 'participa-
tion in labor (or economic) activity,' 'work participation,' 'labor or economic 
activity rate' are used synonymously and refer to the proportion of population 
in the labor force. We have used the 1961 Pakistani Population Census defini-
tion of labor force. The 1961 Census included a person, 10 years of age or 
over, in the labor force if he or she was working for profit or to earn wages 
or salary, or was helping any member of family on the farm or family enterprise, 
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The flow diagram in Figure 1 outlines a simple model of the factors deter-

mining labor force dimensions. Demand for labor is taken as an implicit deter-

minant of labor supply and can be measured in 'Economic Factors' (technically 

from a labor requirements production function). The model disaggregates 

population into different sex-age segments and each segment is studied as a 

t . 1 separa e entity. This is necessary as the size of each group is determined 

differently and each group contributes to the national product of economic 

goods and services to a different degree. The complexity of the model will 

vary with the particular segment of the labor force under consideration. 2 

A note of warning--there may be significant interactions among the 

factors determining labor activity, as depicted by the flow diagram. For ex-

ample, migration is generally motivated by economic factors. Fertility and 

female participation rates in the middle adult age groups may form a cobweb 

type of relationship; fertility may affect the level of work participation and 

vice versa. Economic factors may have profound influences on social and cul-

tural factors and the latter may affect the former, particularly in the initial 

stages of development. 

1The different sex-age segments suggested are: males 10-24, 25-59, 60 
and over; females 10-19; married women, 20 and over; single women, 20 and 
over and other women, 20 and over. 

2For example, the quantitative determination of child labor is expected 
to be relatively simple. A U.N. study, using data for thirty countries, found 
an almost one-to-one functional relationship between the activity rates for 
young persons and the combined factors of school attendance and the degree of 
industrialization, measured as the percentage of active males in agriculture 
and related activities. Coefficients of determination were, respectively, 
0.89 and 0.94 for males 10-14 and 15-19 years of age. U.N., Department of 
Economic and Social Affairs, Population Growth and Manpower in the Philippines. 
Population Studies No. 32 (New York, 1960), p. 55. On the other hand, the 
determinants of female economic activity may be very complex. 
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FIGURE 1 

FLOH DIAGRAM OF BASIC DETERMINANTS 

OF THE SIZE OF LABOR FORCE 
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~·: Economic factors, e.g. , GNP per ca pi ta, average earning level for 
workers, employment opportunities and their geographical distribution, 
industrial structure, occupational structure, etc.; social factors, 
e.g., educational opportunities and educational attainment, urbaniza-
tion, marital laws and characteristics, etc.; cultural and other fac-
tors, e.g., attitudes towards participation of different groups in 
economic activity, religious influences on attitudes to work, etc. 



- 4 -

However, if after taking account of interactions among different factors, 

the above framework is included in a growth model, the latter will be a greatly 

improved tool for economic strategy in long range development plans for LDC's. 

Given the necessary data, the relationships advanced in our model can be ex-

pressed in terms of mathematical equations. With the resulting matrix of co-

efficients and the application of simultaneous equation solutions (acc~ing 

for interactions), the complexity of which would depend on the data, projec-

tions of labor force dimensions and various sub-categories can be made. 

I. Scope of the Study 

Unfortunately, due to paucity of data, it is not possible to construct 

the above model for Pakistan. However, a simple version determining only 

male and female aggregate labor force participations can be estimated. Multiple 

regression techniques are used to determine some of the more important socio-

economic, cultural and demographic factors within the framework suggested by 

Figure 1. 

What follows is a cross-sectional study based on 1961 Pakistan census 
1 

data. The unit of observation is a 1district.'L Male (and female) crude 

activity rates by district are taken as observations on the dependent variables 

of male (and female) aggregate labor force participation. Separate equations 

are also estimated using refined activity rates as dependent variables. Given 

the enormous discrepancies in the shares of area and population between East 

1A 'district' has been recognized as the primary unit of administration. 
It also represents a relatively homogeneous area and has been used by the 
census reporting as the basic unit to cover regional variability. East Pakis-
tan is divided into 17 districts and West Pakistan into 45. 
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and West Pakistan (in 1961, East Pakistan, with one-sixth of total area, con-
=~-

tained 56 per cent of the total population) as well as their differing economic 
1 structures, etc., separate estimates are made for the two provinces. 

A word about the dependent variables--crude activity rate (i.e. per-

centage of total population engaged in ~abor force) is independent of the 

size of population over districts. This measure is not, however, independent 

of the age structure of the population. It is easy to see that a district 

with a relatively favorable age structure (i.e. relatively more persons in 

the working age span) ceteris paribQ~ will report a larger activity rate. 

To avoid this bias, refined activity rate (i.e. percentage of population 10 

years and over engaged in labor force) is also included as a dependent vari-

able. Note that refined activity rate is a vtrue' rate in the sense that it 

refers to the population at risk of participating in economic or labor activity 

and hence is a better measure of labor force participation. However, an 

earlier study on Pakistan found age reporting ~uite erroneous and concluded 

that the crude rates were closer to their true rates than were the refined 
2 ones. But if age misreporting can be assumed to be fairly consistent across 

regions, the regional pattern of reported refined rates would be similar to 

that of true refined rates and will represent a relevant picture of regional 

variability. The best course is to use both rates as dependent variables. 

1 For more details, see Ghazi M. Farooq, Dimensions and Structure of 
Labor Force and Their Changes in the Process of Economic Development: A 
Case Study of Pakistan (Unpublished Ph.D. dissertation, University of Penn-
sylvania, 1970), pp. 4-5. 

2 Ibid., pp. 37-39. 
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II. Listing of Independent Variables and their Probable Influences on Labor 
Force Participation 

Following is a list of measurable independent variables along with a dis-

cussion of a priori notions concerning their effects on propensities to par-

ticipate in economic activity. These a priori notions are gathered from the 

findings of relevant theoretical and empirical research. We have also de-

pended on background knowledge of special features of the socio-economic and 

cultural set-ups in East and West Pakistan for iuclusion of some of the fol-

lowing independent variables and for explanations of the results obtained. 

The Level of Industr:!.a.lization: This is measured in two ways, 

i) percentage of male workers in non-agricultural sector; 

ii) employees (i.e. wage earners or salaried workers) in non-agricultural 

sector as a percentage of total labor force. 

It is now a well recognized. fact that -labor force participation (taking 

age structures of populations as constant) is lower in more industrialized 

economies than in less industrialized and agricultural ones. This is particu-

larly true for male participation in labor activity. 1 We therefore expect a 

negative association between the level of industrialization and male ( and 

female) participation in economic activity. 2 

1 For example, see U.N., Department of Economic and Social Affairs, Demo-
graphic Aspects of Manpower, Report I. Sex and Age Patterns of Participation 
in Economic Activities. Population Studies No. 33 (New York, 1962), Table 5.1. 

2rn this context, it would also be important to use the 'level of real 
per capita incomev by district. This variable measures the level and geograph-
ical variation in the economic achievement level. There may be, however, a 
close relationship between per capita income and the level of industrialization, 
and only one of the two variables may be sufficient. (We selected the latter 
as data on income at the district level are not available.) Due to data limi-
tations, another important economic variable, namely 'average earning level 
for workers' by district, cocild not be included. Earning level has substan-
tial positive net effect upon the propensity to participate in economic activity. 
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The Degree of Urbanization: This is measured as the percentage of population 

living in urban areas. For Pakistan a negative relationship has been observed 

between urbanization and activity rates (both male and female) •1 Actually this 

variable may behave in a manner very similar to the industrialization variable 

and, in fact, these two variables may themselves be significantly correlated. 

Any such fixed relationship between independent variables is technically re-

ferred to as the 'multicollinearity' problem. This problem is discussed in a 

later section. 

Male (and Female) Industry Mix Index: Based on the men (or women) to total 

employment ratio in each industry for the whole province and the industrial 

structure of the working labor force (i.e. excluding unemployed) of the dis-

tricts of the province, this index measures the percentage of jobs in a dis-
2 trict expected to be held by men (or women) • 

1 Farooq, Dimensions and Structure of Labor Force .••..•.• Section 3.2. 
2The method of construction of the industry mix index for women, for 

example, is as follows: 
Multiply the total employment in each industry in a district by the rat;J.o 

of female to total employment in that respective industry for the province as 
a whole and sum over all the industries. This gives the expected number of 
female type jobs available in that district. The value of the female industry 
mix index is the percentage this expected number of jobs is of the total work-
ing labor force of the district. The value of the male industry mix index is 
100 ··"- the female industry mix index. For more details on calculation of the 
industry mix index, see William G. Bowen and T. Aldrich Finegan, The Economics 
of Labor Force Participation (Princeton, New Jersey: Princeton University 
Press, 1969), pp. 772-74. 

For construction of the above industry mix indexes, total employment 
was distributed among 34 two and three digit industry groups using the Indus-
trial Classification developed at the Population Studies Center, University 
of Pennsylvania. This classification seems to bring out the distinction be-
tween male dominated industries, i.a. industries closed to women workers, and 
industries relatively open to them. For an outline of this classification, 
see Farooq, Dimensions and Structure of Labor Force .••.••• , Table IV-1. 
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The concentration of women workers in a relatively few industries is a 

world-wide phenomenon; the nature of such a concentration varies among cultures. 

For example, in Pakistan as in most other Huslim countries, there is marked 

. h h 1 f . 1 antipat y to t e emp oyment o women in commerce. The same set of factors, 

leading to sex-seggregated schooling and the medical treatment of women being 

limited to women medical practitioners, is responsible for large female 

employment in education and medical services. Textiles and personal services 

are the only other non-agricultural industries open to women workers. On 

the whole, women workers in Pakistan seem to be largely restricted to the 

agricultural sector. 2 Hence an in~ustrial structure relatively favoring the 

above industries will generate more jo:>s for women and will lead to a rela-

tively larger women work participation (and a relatively lower male labor 

activity). A recent very comprehensive study of 100 'Standard Metropolitan 

Statistical Areas' (SMSA's) in the U.S. found the respective industry mix 

indexes as important explanatory variables for male and female labor force 

participations. 3 

However, note that agriculture is the single most important source of 

employment (accounting for 85 per cent of the total employment in East Pakistan 

and 60 per cent in West Pakistan) and an industry mix index including agricul-

1John D. Durand, 1'Regional Patterns in International Variations of Women's 
Participation in the Labor Force, 11 mimeographed paper, University of Pennsyl-
vania, 1971, pp. 7-10. 

2 For more details, see Farooq, Dimensions and Structure of Labor Force •••• , 
Section 4.2. 

3Bowen and Finegan, The Economics of Labor Force Participation, Chapters 
4 and 6. 
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ture may not reveal more than does the industrialization variable (cor~elation 

coefficients between the two variables are very high. See Appendix Tables 

2-5). 1 A more appropriate variable may be the industry mix index excluding 

agriculture (i.e. taking non-agricultural total employment as 100). 

Unemployment: This is measured as the percentage of total labor force unem-

ployed. Whereas the industry mix i~~ex measures the structural aspects of the 

economy of a region which are directly related to the relative job opportuni-

ties for men (or women) and are of a long run character, the overall unem-

ployment rate measures job opportunities in general and more or less reflects 

the current state of local labor market conditions. 

The 'discouraged-~rker' effect, i.e. lack of job opportunities, which 

deters a person from even looking for a job, is now a well recognized hypothe-

sis. In the case of women, however, it is quite possible that with high 

overall unemployment, many of them may seek jobs to compensate for their un-

employed husbands and/or other male family members. This is usually referred 

to as the 'additional-worker' effect. If the latter effect is stronger than 

the discouraged-worker effect, there will be a positive association between 

unemployment and female labor force participation. Generally, however, un-

employment is observed to have a negative net effect upon both male and female 

labor activity. 

1since the female share of total employment in agriculture is much larger 
than its share in the non-agricultural sector (16 versus 9 per cent in East 
Pakistan and 10 versus 6 per cent in West Pakistan), the female industry mix 
variable ends up being negatively correlated to the industrialization variables. 
By the same token, industrialization is positively related to the male indus-
try mix index. 
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The Level of Educational Attainment and Schooling: A set of three variables 

is involved here: 

i) percentages of males and females 10 years and over attending school; 

ii) percentages of males and females 10 years and over literate; 

iii) percentages of males and females 15 years and over with education 

of grade 8 and more and not in school. 

The influence of the first variable is obvious. It is negatively 

related with activity rates - the persons attending school are generally 

supposed not to be engaged in economic activity. Our choice of the other two, 

literacy and high educational attainment, stems from a curvilinear form of 

relationship sometimes observed between the education variable and female 

activity rates. Sinha's findings for India show female work participation 

declining with literacy bet increasing with female education above matricula-

tion level (grade 10). 1 The probability of obta:i.ning a job is usually 

higher for an educated person than for an illiterate one. Also he or she is 

more likely to have a job pleasant in nature, more durable and better paying. 

In other words, education increases the propensity to participate in economic 

activity. We expect a positive association between at least male work partici-

pation and variables ii) and iii). 

Marital Status: Ceteris paribus, marital status influences both male and 

female participation ineconomic activity. A married man, usually head of a 

family, is more likely to be responsible for earning a living for his family 

1 
J. N. Sinha, "Dynamics of ~'.f.emale '-;participation in -:economic ~tivity in 

a 'eieveloping country, 11 U .:N., Department of Economic and Social Affairs, World 
Population Conference, 1965, Vol. IV (New York, 1967), p. 337. 



- 11 -

than is an unmarried man. On the other hand, a married woman is less likely 

to be in the labor force than is an unmarried one for whom a job is often an 

economic necessity. Here, however, the attitude of the society may have an 

important bearing. In Pakistan, for example, single women are not usually 

allowed to participate in labor activi~v, particularly if it involves working 

outside their homes. 

The marital status variable is calculated separately for males and females 

(lo d ) . d 1 years an over , as percentage marrie . 

The Geographical Mobility of the Population: Two variables are considered here: 

i) Immigration Rate: This is measured as the percentage of immigrants in 

the total enumerated population of a district. Almost the entire immigration 

is from India. Very substantial in magnitude, this migration is of an involun-

tary type, though its spread across districts certainly may be economically 

motivated. Thus we hypothesize a positive relationship between labor force 

activity and immigration. 

il.. ) N t I t 1 F. • 
2 e n erna i"1igration: Usually motivated by economic opportunity, 

1 The very low age of 10 years is taken as the limit due to the fact that 
22 per cent of the females in the age group 10-14 were reported as married. 

2using the census information on 'place of birth' and 'place of enumeration,' 
net internal migration rate is co~puted as follows: 

Number of net internal migrants = (P - PEn) - (P - PEn) 
En b b b 

= I - 0 
PEn = total enumerated population of district 'fl1:orn in Pakistan 
Pb =population born inlfiistrict 

P~n = population born and enumerated in district, i.e. non-migrants 
I = number of in-migrants 
0 = number of out-migrants 

/cont'd next page/ 
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this variable may be expected to be positively related to male work participa-

tion. The relationship with female labor activity may be different as most of 

the female migration in both India and Pakistan is associated with marriage 

(usually to the place of residence of the groom). 

The Density of the Population: This is measured as population per square mile 

within a district. Given the importance of agriculture in a developing country, 

the higher the population pressure on the land (which may lead to out-migration), 

the lower the activity rate. The proper variable in this context may be the 

ratio of rural population to cultivable land area in square miles or acres, 

weighted by an index of land fertility and the average number of croppings 

per year. However, in the absence of data in these dimensions, we have used 

population density as the population pressure variable. 

Percentage of Nuclear Families: The 1961 Census classifies a family as nuclear 

if it consists of husband and wife with or without offspring. The importance of 

the family composition variable in a developing socio-economic structure is made 

explicit in the contention that a greater prevalence of extended families and 

tribal systems allows persons to retire at an earlier age, as their dependency 

/cont'd from preceding page/ 

2 In the calculation of net in-migration rate, note that if 'reported popu-
lation' of a district is taken as the base then the following types of bias occur: 
~n cases where there is substantial in-migration into a district, the base is 
inflated and the migration rate is deflated. The bias will be in the other 
direction if out-migration from the district has been substantial. To take care 
of this, we have used the following average base, suggested by Dr. Hope T. 
Eldridge of the Population Studies Center, University of Pennsylvania: 

En En Average base= Pb +~I+~ 0 =Pb +I - ~I+~ 0 = PEn - ~ (I - O). 

So the formula for the net in-migration rate is: 

I - 0 x 100. PEn - ~ (I - O) 
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is readily shared by the other family members. We may expect the opposite when 

the nuclear family is the prevailing social norm of family composition. However, 

this variable may only be an intermediate one in the sense that its effect on 

labor force participation reflects the influence of some more primary factors. 

The following variable is relevant for females only. 

The Child-Woman Ratio: Computed as (children 0-4 years)/(women 15-49 years) 

x 1000, this variable measures in rough terms the fertility level and the burden 

of child rearing. A negative association between the child-woman ratio and 

female work participation is an obvious hypothesis. 

III. Some Problems Associa1:ed wi1:h A Cross-Sectional Single Equation Model 

An important problem with a single equation model like the present one is 

its additive character. There may be significant interactions among independent 

variables which are not accounted fer. As mentioned before, this is the 'multi-

collinearity' problem. An extensive use of correlation coefficient ('r') matrices 

among the independent variables was made to gauge the degree of this problem 

and to establish reasonable statistical independence among the independent or 

exogenous variables. 1 Highly intercorrelated exogenous variables (depending on ~t 

their nature) were usually not used in the same equations. For example, urbaniza-

tion and the two industrialization variables are highly intercorrelated (see 

Appendix Tables 2 and 3). In this instance, parallel equations were run using 

1some of these matrices are given in Appendix Tables 2-5. 



industrialization and urbanization and the one giving the better results was 
l reported.,· 

Another problem is the ambiguous nature of certain exogenous variables, 

for example,family composition (nuclear or extended), marital status and migra-

tion variables with the latter two concerning only women. We do not know a priori 

the direction of their influence on labor activity. When any such variable is 

found to be significant, the explanation must include a whole set of other 

variables which may be affecting this variable. For example, as mentioned 

before, marriage is usually regarded as a deterent factor to female work partici-

pation. But in the case of a traditional society like Pakistan it may just be 

the opposite; women may not be allowed to join the labor force until they are 

married. 

A more general problem with single equation models is that many of the 

exogenous variables should really be endogenously explained, as was suggested 

in our case in Figure 1. This implies a multi-equation model which, as we 

stated earlier, was not feasible here due to data limitations. 

These limitations should be kept in mind in the discussion of the equations 

in the following section. 

IV. Cross-Section Results for Labor Force Participat..i:on 

Tables 1-5 provide the parameters and test statistics for the regression 

1rt is important to note that one should not always rule out, a priori, any 
regression estimate containing two highly intercorrelated exogenous variables. 
The nature and specification of the variables should be carefully scrutinized. 
For a detailed discussion of the multicollinearity problem, see Potluri Rao 
and Roger LeRoy Miller 9 Applied Econometrics (Belmont: Wadsworth Publishing 
Company, Inc., :971), pp. L}6-52. 
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equations explaining the male and f ema.le labor force participations in East 

and West Pakistan. Given are 1 S' parameters or regression coefficients along 

with their standard errors, 1 s',and their 1 t 1 ratios, which show their statis-

tical significance; 1R21 , the coefficient of determination, which measures the 

proportion of total variance of the labor force participation explained by the 

equation, and 'SE', the standard error of estimate, which is a measure of the 

scatter of the actual values around the estimated regression line and hence 

provides a rough indication of the accuracy of the explanation. The unweighted 

average and the standard deviation of the two dependent variables are also 

reported. 

The equatiofls in Tables 1-5 are selected fr~m a rather large number of 

alternative equations as those which best explain quantitatively the sensitivity 

of labor activity with respect to different factors. 

A. Male Labor Force Participation Equations 

Among the regression equations for West Pakistan, we have included a set 

of equations (Regression II) which exclude the 1 Karachij district from the 

observations. With its very high degree of industrialization, urbanization, 

educational level, etc., Karachi is a rather extreme unit of observation. 

Exclusion of Karachi, as can be observed in Tables 1 and 2, does seem to give 

improved results. 

In general, the results for male crude and refined activity rates, (from 

here on referred to as MCAR and HRAR, respectively) in Tables 1 and 2 are con-

sistent with our hypotheses. The education variable, 'attending school' emerges 

as a very important variable for both East and West Pakistan. The marginal or 

net regression coefficient of l:1CAR with respect to this variable is -0.68 in 
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TABLE l 

HULTIPLE REGRESSION EQUATIONS EXPLAINING NALE CRUDE ACTIVITY RATE (If;AR) 
IN EAST PAKISTAN (1.1. Districts) AND l'1EST PAKISTAN (l5 Districts) 

Independent variables 

Percent employees in labor force 
!Yiale 
non-agriculture industry mb: inde:t 

Density 

llales attending school 

Nales \vith education of r;rade C c':: over 

Nale immigration rate 

l~lc net in-· migration rate 

Percent nuclear families 

Constant 

East Pakistan 
Regression I 

f3 (s) t 

+ 
0. 322 (0. 21) l_. 5 l' 

-o. 004 (O. 001) 5 J_.,.4-;:~': 

-0.681 (0, 16) 4. 37i:i: 

C.623 (0. 28) 2.13* 

0.361 (0, 13) 2. 79'1:* 

0,259 (0,08) 3,257:* 

19.696 ----------2----------------------------------------
r~ ,....,.. 
;) .L:I 

Dependent variable (I·'..GAR) 

Hean 
Standard deviation 

** Significant at the 1 percent 1-eve1 

'!: 
Significant at the S percent leve1. 

t Significant at the 10 percent 1_eve1 

1m:c luding Karachi district 

o. 929 
O.G9 

56.SS 
2.56 

W e s t Pakistan 1_ 
Regression I Regression II 

f3 (s) t f3 (s) t 

-0.091 (O. 05) 1. 79~': -0.172 (O. 07) 2. L}l}~·: 

0. l}47 (O _l:.2) 1. OS 0 0;)(· (:1. 42) 1.5 7t 

-0.517 (0.19) 2. 7li:-!: -OJi.39 (0.19) 2.21~·: 

0.158 

o.os 7 

-0.214 

26.619 

(O. 05) 

(O. 03) 

(O. 0 7) 

0 .526 
2.58 

54,6S 
3. l:.l} 

3.50'l'd: 

1. 7S* 

3.2l'l':'l'; 

0.136 
I 
\ 

o.oss 
-0.198 

6.09S 

(0.05) 2. 91~h': 

(O. 03) 1. 7b'> 

(0.0\7) 3,00i:* 

0 .SSL:. 
2.S3 

SL}, 60 
3,47 
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TABLE 2 

NULTIPLE REGRESSION EQUATIONS EXPLAINING MALE REFINED ACTIVITY RATE (1'1RAR) 
IN EAST PAKISTAN (17 Districts) AND WEST PAKISTAN (l;S Districts) 

-~-~ -----------··-·-------· -~ 

Independent variables 

Urbanization 
J:.1ale 
. non-agriculture industry mi:: inde:: 

Density 

Hales attending school 

East Pakistan 

13 (s) t 

-0. 35 6 (O • ll:-) ·2.63~'~ 

-0.002 (0.001) l.65t 

-0. 905 (O. 2 7) 3 • 3L:.i~~·: 

ilal2s uith education of grade 11 and over o. 33l; (0. G2) 1. 3l; 

IIale immigration rate O,l;59 (0.19) 2.l;Z-l: 

irale net in-migration rate 

Percent male married 0. 451 (O • 15) 2. 9l.:.*'-: 

Percent nuclear families 0. 196 (O • 11) 1. 8l.:.* 

Constant 54. 955 
·------------2------------------------------------

R 0.370 

SE 1,32 
-------------------------------------------------
Dependent variable -(NRAR) 

Mean 
Standard deviation 

1E~:cluding Karachi district 

37. 71 
2.66 

H e s t P a k i s t a n 1 
Regrc~ssion I Regression II 

13 (s) t 13 (s) t 

--
-0.163 (O.Ol;) 3. 6L:.1c-!: -o. 251 (0. 05) l;. 69,':* 

0. l;96 (O. 45) 1.09 0.531 (O. l:.O) l. L;4 t 

-0.84G (0. 2l;) 3.581:* -o. 719 (O. 22) 3.13,b': 

0.170 (0.06) 2.0l:3d: 0,157 (0.06) 2.70*'': 

0,092 (0,04) 2.23* 0, 090 (0 . 0 L:-) 2. l;b': 

-0.173 (0,03) 2.21* -0,162 (0.00) 2.15* 

50. l:.3l:. 

o. 6l.:.[3 

3.12 

81,36 
4. 8l; 

42.505 

o. 701 

2.91 

81,44 
4.87 

; 
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East Pakistan and ·-0. 44 in West Pakistan (-0. 52 including Karachi). This 

implies that MCAR will be lower by respectively a little less than seven-tenths 

and less than one-half of one per cent in an East Pakistani '".nd a West Pakistani 

district, which are 'typical' in all other variables but have the proportion of 

males (10 years and over) attending school larger by one percentage point than 

their respective all-district averages. And an increase of one per cent in the 

proportion of males (15 years and over) with educational attainment of grade 8 

and more will inflate MCAR by a little more than six-tenths of one per cent in 

an otherwise typical East Pakistani district. However, the latter education 

variable is not statistically very powerful (t = 2.18) and is not an important 

explanatory variable in the case of West Pakistan. Here, note that such effects 

on MCAR are brought primar;J.ly through their influence on a linited range of ages. 

The school attendance variable affects only the specific activity rates of the 

younger age span. It is likely that a similar age span would show sensitivity 

to the other education variable, 'percentage of males age 15 and over with educa-

tion of grade 8 or more' (this shows, as mentioned before, the necessity of 

separately estimating equations ~or sex-age sub-groups). 

An interesting though not surprising result is that 'population density' is 

the statistically most powerful variable (t = 5.44) in East Pakistan. In con.c 

trast to West Pakistan, the districts in East Pakistan are quite homogeneous in 

terms of the geographical distribution of the population. With agriculture being 

almost the sole source of livelihood and with a very high density of population 

(among the highest in the world), this variable does seem to be an approximation 

of population pressure for East Pakistan. Note that here density is almost 

independent of urbanization (correlation coefficient, r, is only 0.21; see 

Appendix Table 2) and is not reflecti:1g the effect o~ the latter (such is not the 

' . /.,, 
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case in West Pakistan, where r = 0.71 betwe~n the ~wo variables; see Appendix 

Table 3). With a regression coefficient of only -0.004, however, only substan-

tial changes in density influence the activity rate. 

Male non-agriculture industry mix index, though only statistically sig-

nificant at the 10 per cent level, does have substantial impact on MCAR, 

particularly in West Pakistan. A one percentage point difference in the value 

of this index among otherwise similar districts in Wast Pakistan results, on the 

average, in a difference of two-thirds of a per cent in HCAR. It is important 

to note that the industry mix variable also enters int·:J the NRAR equation and the 

female activity rate equations for West P.?.k1_stan (though again it is not statis-

tically very significaPt), but not into the corresponding eu_uatioas for East 

Pakistan. This signifies ti:1at, ;-;:Ltb the preseff:: :r-aiJ:td industrialization of the 

already semi-industria}ized province of r,Jest lakistan, the accompanying structural 

changes (changing th<: indust:cy mi~:) are altering the relative leve~s of male and 
in 

female propen3ities to pa:. ticipate in economic activity, whiJ.c-"/the agrarian 

province of East Pakistan, thE. indust:.:y r.1ix variable does net seem to be important. 

The only perplexing variable and one worth an expla1~.J.tion is the family 

composition variabJ.e -- 'per cent nuclear famil::..es,' •·ihic:1 appears with regression 

coefficients of opposite signs in the two pro':dnces and with high statistical 

significance. In an East Pakistani district, otherwise alike to all other dis-

tricts, a one per cent increase in the proportion of nuclear families will inflate 

MCAR by more than one fou:-th of a po~_nt, but the same cordi tions would contract 

MCAR by one-fifth of a point in a West Pakistani district. As mentioned before, 

the relationship between this variable and wo::k participation may not be a direct 

one. Probing into the ~orrelation cc~fficient matrices in Appendix Tables 2 and 

3, we find a set of determia&nts of labor activity correlated in turn with the 

•• :·. w 
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family composition variable in opposite directions in the two proviLces. ror 

example, 'per cent nuclear fa111ilies 1 is negatively correlated with 'urbanizaticn' 

and 'industrialization' in East Pakistan, It has been observed that r~on-agri-

cultural activity in East Pakistan is relatively traditional a:1d that there is 

greater scope for extended family operated industries, On '.:.he other hsnd, in 

West Pakistan there is a positive relationship between ' per cent ~uclear fa~ilies' 

and 'urbanization' and 1 industrialization, 1 which in turn a:e negaU.vely corre-

lated with the activity rate, Similarly, note the inverse ·::-el:1tionships and the 

different sizes of the correlation coefficients of this 'Jariable with 'literacy,' 

'immigration,' etc. in the two provinces, In the case of females th~ observations 

are similar to those for males in their respective province. All this suggests 
the 

that/family composition variable is really portraying the i.nfluence on the pro-

pensity to participate in labor activity of a set of variables whir:.h are inversely 

related with this variable itself in the two provinces, and that it. h~:!S different 

economic and social roles to play in these areas. 

Table 2 provides regression fits for MRAR. 1 There are some differences between 

these equations and the equations of Table 1. 'Urbanization," not :'.'.n tmpc.rtant 

determinant of MCAR, is picked up as an important variable i.n the MRLR equation 

for East Pakistan. And in the corresponding equation for West Pakistan it emerges 

as statistically most significant (t = 4.69) and replaces the indu:>tria.Hzation 

variable 'per cent employees in labor force' -- a determinant of MCAR. ('Urbani-

zation' and 'per cent employees in labor force'are, however, highly inter-correlated, 

r = 0.87. See Appendix Table 3). The school attendance variable remains irlportant 

1Note that by excluding Karachi a better equation (:Kegression II) is ob-
tained for West Pakistan. R2 is improved by 5. 3 percentage poiats ci,nd SE is 
reduced. 

•',,ii 
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and highly significant in both provinces. The regression coefficients with 

respect to this variable are much higher in the MR&:~ equations than those observed 

for MCAR. The reason is statistical -- now the dimensions of both dependent and 

independent variables are the same (males 10 years and over) and the extra popu-

lation of persons under 10 years which was included in crude activity rates is 

excluded. 

In East Pakistan, family compcsition, high educational attainnieht and 

density -- important determinants of MCAR, are statistically not very signific~nt 

for MRAR (particularly 1males with education of grade 8 and over, 1 which is sig-

nificant only at the 15 per cent level). 

Finally, a brief note on the impact of migration (i.e. immigration and net 

.internal migration) on male labor activity. Statistically significant in both 

provinces, immigration (which has been quite substantial in magnitude) seems to 

carry a larger impact on labor force participation in East Pakistan (net regres-

sion coefficients are, respectively, 0. 36 and 0. 46 for MC.AR and HRAR~11 Corres-

ponding coefficients in the case of West Pakistan are 0.14 and 0.16). Part of 

the explanation may be that immigration to West Pakistan has been more involun-

tary in nature than that to East Pakistan and hence has not, perhaps, significantly 

altered the age structure~and/or the age-specific propensity to participate in 

economic activity. We have, however, no relevant statistics with which to prove 

this empirically. Another factor may be that relatively more immigrants in West 

Pakistan settle in urban areas. This is substantiated by a high simple correla-

tion found in West Pakistan between the immigration rate and urbanization (r = 
0.60 compared to only 0.18 in East Pakistan). And, since the propensity to par-

ticipate in labor activity is lower in urban areas, much of the immigration to 

West Pakistan may not have a positive influence on labor activity. On_ the other 



/ 
/ 

- 22 -

hand, internal migration seems to be relevant only in West Pakistan. This is 

not surprising. Whereas East Pakistan has remained more or less a homogeneous, 

predominately agrarian area, West Pakistan has been experiencing rapid economic 

growth and industrialization with the result that certain geographical regions 

have been deve.loping much faster than others and hence offering better job 

opportunities. Such regions have been attracting substantial migration from 

relatively depressed areas. These migrants are usually in the prime adult age 

span with high propensity to participate in economic activity. A one percentage 

point increase or deerease in'net in-migration rate' (i.e. in-migration minus 

out-migration) to a typical district in West Pakistan will cause, on the average, 

an increase or decrease of one-tenth of a per cent in its ~lRAR (and a little more 

than one-twentieth of a per cent in its MCAR). 

Overall, seen in terms of both the proportion of total variance explained 

and the standard error of the estimate, we have obtained very good fits for crude 

and refined participation rates, particularly for East Pakistan. 

B. Female Labor Force Participation Equations 

A correlation coefficient of 1.0 between female crude activity rate (FCAR) 

and female refined activity rate (FRAR) makes them perfect substitutes for each 

other. Hence wa expect the same set of explanatory variables with simtlar 

t-ratios; the only difference being higher values of the 'S's' for FRAR, which 

by definition is of larger dimens:i.on. However, for general reference, regression 

equations for both FCAR and FRAR are provided. Because of the different sets of 

determinants of female work participation and of the converse roles of some 

factors operating within the two provinces, we will·! discuss the results for each 

province separately. 
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Tables 3 and 4 give respectively FCAR and FRAR equations for West Pakistan. 

It is important to note that, in comparison to males, the range of female activity 

rates across districts is very wide. The researcher has to be careful in case 

there are some extreme activity rates, the inclusion of which may give nonsen- >' 

sical results. There are 5 districts in West Pakistan which reported relatively 
1 very high female activity rates. Appendix Table 1 provides equations including 

these five districts. Plots of actual and fitted values from these equations 

showed very large residual values for these districts. This explains why the 

SE for these equations are about twice as large as those for the corresponding 
2 equations in Tables 3 and 4. 

Besides these five districts, the equations were also estimated excluding 

'Karachi' district. This, however, does not improve the equations and either of 

the regression sets, including or excluding Karachi, can be used. However, with 

1 These five districts with their respective FCAR and FRAR are as follows: 
FCAR FRAR 

Ko hat 14.40 22.64 
Tharparkar 15.43 22.63 
Campbellpur li.29 25.li 
Larkana 18.11 26.92 
Jacobabad 26.95 41.94 

2 Also the parameters of the equation~ in Appendix Table 1 with respect to 
female literacy, industry mix and industrialization variables (Regressions I) 
show that including industry mix gives too large a net regression coefficient for 
this variable (1.58 for FCAR and 2.32 for FRAR) and makes industrialization and 
female literacy statistically insignificant. Exclusion of non-agricultural 
industry mix index improves the equations (Regressions II) but with a very high 
simple correlation between this variable and 'female literacy rate' (r = 0.77. 
Note that this is reduced to 0.02 when these five districts are excluded. See 
Appendix Table S), the regression coefficient with respect to the latter variable 
becomes too large (0.74 for FCAR and 1.07 for FRAR). 

·'II 



""' N TABLE 3 

MULTIPLE REGRESSION EQUATIONS EXPLAINING FEMArn CRUDE ACTIVITY RATE (.FCAR) 
IN WEST PAKISTAN (45 Districts) 

1 Regression rr1 2 Regression Iv2 Regression I Regression III 

Independent variables (3 {s) t (3 (s) t 13 (s) t (3 {s) t 

Percent employees in labor force -0.168 (0.08) 2.11* -0.238 (0.06) 4.06** 
Fenale 

-0.174 (0.08) 2.03* -0.244 (0,06) 3.78** 

non-agriculture industry mi::·· 0.584 (0.45) l.30t 
inde:: 

o.528 (0.44) 1.21 

Female literacy rate 0.385 (0.17) 2.21* 0 .5 22 (O .14) 3. 74"1~*· O • 385 {O. 18) 2. lM: 0.515 (0.14) 3.55*1' 
.I. 

-0.093 (0.06) l.62t Female immigration rate -0.090 (0.06) 1.60 1 -0.102 (0.06) 1.341: -o. lOl} (0. 06) l,, 321' 

Percent females married 0 .122 (O. 05) 2 .50*1' O.l56 (0,04.) 3.76*1'· 0 .125 (O. 05) 2. 5 6~':* 0.156 (O.Ol}) 3, 70~':1' 

Percent nuclear families -0.120 (0.06) 1. 90* -o .o83 co .06) l.5at -0.117 (0.06) 1.87* -0.026 (0.06) I.sot ________________________ " ____________________ " __ 
R2 0.430 0. l~02 0. l}24 0.398 
SE 2.41 2.43 2.45 2.46 

------------------------------------------------Dependent variable (.FCAR) 

Mean 4. 75 l: .• 79 

Standard deviation 2. 9l:- 2.97 

1E::~cluding 5 districts with e::tremely high FC .. \R 
2E,:cluding Karachi district and 5 districts with e::tremely high FCAR 

.; 
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SE 
·b 

Dependent variable (FR.AR) 

}!can 
Standard deviation 

0.419 
3.79 

7. 29 . 
4.58 

1ExcludinG 5.districts with extremely high FRAR 
; 

0.393 
3.81 

~ 

2- 1 d' r..::c_u ing Karachi district and 5 districts with extremelv high FRAR 

0.414 0.391 
3.84 3.86 'I 

; 

7.36 
4.62 
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only a little more than two-fifths of the total variance explained by the 

equations and still very high SE (2.41 and 3.79 for FCAR and FRAR respectively 

in Regressions I), particularly given the low mean values of FCAR and FRAR, the 

value of these results is limited. Possibly the results might be improved by 

considering some other variables. The trouble, however, may not be that w.e have 

too few independent variables (or not the right ones), but, as shown by an 

earlier study, that the measurement of the dependent variable itself is poor. 1 

It is important to realize that there is a multicollinearity problem in-

volved in Regression sets II and IV. There is a high correlation between 'female 

literacy rate' and 'per cent employees in labor force' (r = 0.76 including 

Karachi and 0.49 excluding Karachi), which seems to be partly responsible for 

their large regression coefficients, particularly for the former variable. How-

ever, the inclusion of the industry mix variable seems to improve the equations 

(Regression sets I and III). Coefficients for the above two variables are reduced 

to more reasonable size and R2 is improved. Both literacy and industry mix 

variables have a positive influence on the fem~le propensity to participate in 

economic activity (with industry mix variable significant only at the 10 per cent 

level, as was the case in the equations for malas). The industrialization 

variable, as expected, enters with a negative coefficient. Statistically the 

most significant determinant of female labor activity is, however, 'per cent 

females married.' This finding is unexpected but not hard to explain. In rural 

areas it is a common observation that unmarried women are usually inhibited 

from working in the field. Such may not be the case for married w.~~en --

1see Farooq, Dimensions and Structure of Labor Force •.••.• , Section 2.4. 
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they may be relatively free to share the farm work (this reasoning does not apply 

to industrial and urban areas). This factor also seems to be responsible for 

a higher female labor activity in rural areas than in urban ones. The family com-

position variable is also important and works in the same direction as for males in 

West Pakistan. The negative marginal coefficients of the activity rates with 

respect to 'female immigration rate' justify our suspicion that migration and 

its spread are not economically motivated for females, at least in the case of 

West Pakistan. 

In the case of East Pakistan, we are confronted with the very difficult 

problem of an extreme divergence of activity rates across districts. Using the 

'range of variation' as a criterion~ the 17 districts can easily be bifurcated 

into 11 districts with an activity rate range of 1.0 to 6.0 per cent and 6 dis-
1 tricts with a range of 16. 3 to 46. 8 per cent. Obviot'.sly the inclusion of this 

group of 6 districts will be statistically incorrect. In Table 5 we have given 

the equations for FCAR and FR.AR based on the observations of only the first group 

of 11 districts. Of course, the coefficients of these equations should only be 

used in the context of these 11 districts and not of the province as a whole. 

For these 11 districts, a very high correlation was found between 'per cent 

nuclear families' and 'per cent females married' (r = 0.79) and, a priori, we 

1Five of these six districts constitute 'Chittagong' division and the sixth 
district is 'Hymensingh' in'Dacca' division. Note that Assam State in India 
borders with all these six districts and seems to carry the influence of its high 
female labor participation across the border. It was observed that most of the 
simple correlation coefficients between female labor activity and the independent 
variables were of opposite signs and/or were of very different sizes when these 
six districts were included in the province. This implies that different factors 
are operating in these districts, perhaps making them more homogeneous with Assam 
State in India than with the rest of the districts in East Pakistan. 
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TABLE 5 

}1ULTIPLE REGRESSION EQUATIONS EXPLAINING FEMALE CRUDE ACTIVITY RATE (FCAR) 
AND FEMALE REFINED ACTIVITY HATE (FRAR) IN EAST PAKISTAN (11 Districts) 

F CAR FRAR 
Regression I· Regression II Regression I 

Independent variables s (s) t $ (s) t ~ (s) t 

Child-woman ratio -0.006 (0.003) l.87t -0.007 (0.004) 1.62 t -0.010 (0 .005) L 84 t 

Fen:e.le immigration 
r.<:.te 0.322 (0 .12) 2.74* 0.313 (0.13) 2.42* 0.53Z. (O .19) 2.75* 

Fe~ale net in-migration 
1.85t r<:.te 0.238 (0.11) 2. 26ic 0.215 (0.12) 0.377 (0.17) ·2.24* 

Pe:- ce.nt fc!:lales 
x;.-,a"':cir~d. 0.108 (O .05) 1.97* 

Per c~3t nuclear 
families 0.136 (O .06) 2.3l>* • 0.216 (0 .09) 2.31* 

------------------
R2 0. 776 . o. 744 o. 775 
SE . 0.80 0.86 1.29 

------------------
Dependent variable 

:Xe.::n 2.31 3.75 

S::2r:.detrd deviation 1.35 2.16 

<·. 

1 

Regression II 

13 (s) t 

-0.011 (0.007) l.59t 

0.505 (O. 21) 2.44* 

0.340 (O .19) l.83t 

0.171 . (0.09) 1.95* 

0.742 ,, 
1.38 
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could not decide which one was a more important variable. So in Table 5, Re-

gressions I includes the former variable and Regressions II, the latter. Both 

these exogenous variables emerge as significant in their respective equations. 

However, it seems that the marital status variable pulls down the value of the 
2 other variables as well as R and slightly increases the SE. 

As expected, in comparison to West Pakistan, there is a somewhat different 

set of explanatory variables for female labor force participation in East 

Pakistan. The equations have subst.::.<'·tial, positive and statistically significant 

parameters for both migration variables along with the family composition vari-

able -- a phenomenon similar to that which was found in the case of East Pakistani 

males, but quite different to that which is observed for females in West Pakistan. 

The fertility variable, 1 child-woman ratio' (not a significant determinant of 

female labor force participation in West Pakistan) enters with the expected 

negative sign, though it is significant only at the 10 per cent level. 

V. Conclusion 

The above model has academic value as an explanation of the regional patterns 

of economic activity and intermediate practical value for policy guidelines. We 

have been able to obtain good fits for male labor force participation in both 

h . 1 t e provinces. The immediate usefulness of the results obtained here is their 

capacity to point out ways of making improvements. Such equations improved in 

line with the theoretical model suggested earlier are necessary in order to 

1 2 These are encouraging results considering that we expect lower R from 
cross-section data than from time series as there is no time trend factor 
present in the former. 
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project labor force at different points in time. 

We must admit the inadequacy of our results for female labor force 

participation. The situation can best be improved by better measurement of 

female labor activity 9 now admitted to be very poor. The equations for West 

Pakistan are, however 9 somewhat encouraging in the sense that we were able to 

get a set of statistically significant parameters for female work participation, 

particularly with respect to industrialization, industry mix, education and marital 

status. These variables, though they leave a large unexplained variance, are 

meaningful in terms of policy implications. The situation is quite different in 

the case of East Pakistan. We obtained good st~tistical fit in terms of 

variance explained but the variables includ8d such as migration and family com-

position are likely to be only int0rmediate variables and are not very suitable 

for policy applications. So her8 the need is to improve both the type of ex-

planatory variables include<l and the quality of reporting of economic activity. 
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APPENDIX TABLE 1 

MULTIPLE REGRESSION EC'UATIONS EXPLAINING FEMALE CRUDE ACTIVITY RATE (FCAR) A.ND FEMALE REFINED 
ACTIVITY RATE (FRAR) IN WEST PAKISTAN (45 Districts) 

FCAR FRAR 
~---~- -~~ 

Regression I 
.... 

!'c:)~l:'cSs:i.on II Rer-ression I Res;ression II 

Indenendent _y·ariables 13 

Percent employees 
in 12bor force -0 .116 

Female non-agricul-
tural industry 
ntix ·~ index l. 5E4 

Femal2 literacy rate 0.332 

Female:: immigra-
tion rat .. , -0.158 

Percent f\.::males 
~11arried 0 .186 

f\ .. rcent nucl:'"ar 
familfos -0.299 

R2 

r·,..., 
.:;]:, 

Dependent variable 

Mean 

Standard deviation 

(s) 

(0.14) 

(o. 77) 

(0.32) 

( 0 .10) 

(0.08) 

( 0 .10) 

0. 403 

4.42 

6.27 

5.33 

·--t 

0. 80 

2.os~~~ 

l. o::, 

1. 56 .. 1 

2.2s:': 

2. 97-id: 

_ _]__ (s) 

-0. 321 ( 0 .11) 

0,737 ((J.2c;) 

-0.207 (0.10) 

0.283 (0.07) 

_ (J. :2J..Li (0.10) 

0.330 

4.60 

t 

2. 96~~:~': 

2. PG ~T.:-:'~ 

2 ~ 03::': 

l+. () 7 -;':~f: 

2. 25:•,. 

B (s) 

-·0.173 (0.22) 

2.322 ( 1.18) 

0.479 (0.48) 

·-0.234 (0.15) 

0.300 ( 0 .12) 

·-0.4C3 (0.15) 

0. 402 

6.76 

9,58 

B.14 

t 

0.78 

t 1.96. 

0.99 

1. 52 
t 

2. 40:': 

3.02~·::.'t 

s· (s) 

-0 • 4 7 4 ( 0 • 16) 

1.074 (0.39) 

-0.307 (0.16) 

O,LfLf2 (O.lJ.) 

-0.339 (0,14) 

0.342 

7.00 

( t) 

2. 37:'d: 

2. 74:'d: 

l.98:': 

4. lS:'n'i 

2. 34<'> 

.; 
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APPENDDC TABLE 2 

HATRIX. OF CPRRELATION COEFFICIENTS (r) AMONG ACTIVITY RATES AND SELECTED SOCIO-ECONOMIC AND· DEMOGRAPHIC 
VARIABLES FOP.. MALES IN EAST PAKISTAN (17 Districts) 

£.-.CAR MRAR MIFNA TE11PL URBAN DENST Nl.JCLE MASCH MLITE 
-

l'fil.AR .68 
HIFNA - .17 - • 66 
TEHPL - .09 - • 62 • 96 
URBAN - .03 ~ .48 .93 • 95 
DENST .... 75 - • l;2 • 21 .17 . 21 
NUCLE .13 .19 -.22 -.19 -.10 
HASCH - :71 - .53 .... 03 .02 - .10 
NLITE - • 32 - .L;6 .10 .24 .15 
N.8-~C - .43 - .68 .5 7 .61 .50 
MP'1M • 28 .34 .11 ,12 .18 
r·JNINN • 79 .28 .17 • 25 .32 
MNAR - .01 .s 7 -.63 -.62 - , l}3 

UNEllP - .43 - . 6 7 .67 .68 .49 
HTilIX .. . 09 - .63 . 96 .98 ,94 
1-JNAUIX .so • 25 -.29 -.13 -.16 

The variables in orde;: of appearance are: 
J::CAR = Nale crude activity rate 
i·JRAll = i'Jale refined activity :rate 

• 32 
.42 ';' .02 
• 21 , 10 
.49 -.03 

-.21 -.23 
-.69 -.16 

.09 .12 

. 25 -.16 

. lL; . -.27 
-.33 .32 

HlFNA = Percent male 1.·~orl~e:rs in non-ar;ricultu:ral sector 

• 77 
.52 .56 

- • IL; -.17 
-.62 -.22 

.04 ···.14 

.4-5 .33 

.00 .21 
-.29 .OS 

TEHPL = Employees in non-ar;ricultural sector as a percentage of total 
labor force 

URBAN = Percent porulation living in urban areas 
DENST = Number of rersons per square mile 
NUCLE = Percent nuclear families 
f:JASCH = Percent males (10 yea::s and over) attending school 
NLITE = Percent males (10 years and over) literate 
M:8ISC = Percent males (15 years and over) with education of grade 

8 and more and not in school 
MI!-'111 = Male immigration rate 
J:-1NINM = Male net in-migration rate 
MH.AR = Percent males (10 years and over) married 
UNEMP = Percent of total labor force unemployed 

HGY:SC MUYIM HNI NM 1"11'1AR UNEMP TMIX 

- • 25 
-.27 • 27 
- • Li.[3 , 15 -.14 

,60 ,09 -.29 -.62 
: 'j0 .07 .30 -.62 .60 

- - , 1:6 -.36 - .49 -.10 -.31 -.09 

J\iTMIX = Male industry mi:: inde~:: 

HNAJ:.IIX = Hale non-agriculture indeetry mb: 
index 
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H1AR 
MIFNA 
TEHPL 
URBAN 
DENST 
NUCLE 
MASCH 
MLITE 
:KSYSC 
HUJH 
NNINH 
HHAR 
UNENP 
NT HIX 
MNAHDC 
HNIX-K * 

APPEND IX TABLE 3 

MATRIX OF comtEIATION COEFFICIENTS (r) AMONG ACTIVITY RATES AND SELECTED SOCIO-ECONOMIC AND DEMOGRAPHIC 
VARIABLES FOR MALES IN WEST PAKISTAN (45 Districts) 

EGAR Ivill.AR 111FNA TEUPL URBAN DENST NUCLE HASCH 11LITE M8YSC HU1N MNINH NHAR UNEHP HTMD~ MNAMIX 

.82 
-.17 - .53 
-.17 - • 45 • 35 
- .15 - • l,c8 • 90 • 'J7 

.01 -.27 7L·. . . .51 • 71 
-.36 - • 22 .13 .08 .06 .02 
-.36 -.63 .60 • 35 .49 . 65 -:-.08 
- • 26 - . 6l:. • 7L;. .55 .66 • GL: . -.23 . 92 
-.29 -.60 .87 7t_._ . . .82 • 71 -~02 .[Jl .39 

• 22 -.1c .62 .39 .60 • 71 .Ol:- .37 • 43 t_,(', . ·~ 
.37 .31 .07 .18 .21 .09 -.09 -.17 -.03 .05 .19 

'.oo .• 29 -.62 -.so - • l:-9 - c;t·, 
.~~ .OG -.61 -.60 -.67 - • L.cO -.03 

-.37 -.49 .52 ')O 
•.JU . L:.l • 51 .02 . 76 . 72 • 72. . ll: . -.09 - . l:-3 

- .09 -.37 nn • 91 .82 .53 • ll} .32 ,50 .10 • l;9 .13 -.58 . 25 ,vu 
.15 .17 .19 • l:-2 .17 - .10 -.02 - . 2!.:. -.13 .OS -.03 .16 -.27 -.21 .58 
.16 • 07 • l;9 .73 .SL; . • 2':- -.02 -.05 .12 • 3L: • 23 • 25 -.37 ~OS • 76 .83 

* :£·1NIX-K is male non-ar;::iculture industry mi:: in<le:: calculated e::cludinc; Karachi district. 

'~·. 
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APPENDIX TABLE b.-

MATRIX OF comtELATION COEFFICIENTS (r) AMONG ACTIVITY RATES AND SELECTED SOCIO-ECONOMIC AND DEM.OGRAPHIC 
VARIABLES FOR FEMALES IN EAST PAKISTAN (11 Districts)'l': 

FCAR FRAR NlFNA TEUPL URBAN DENST NUCLE FASCH FLITE F3YSC J~U:JH FNINM Fl1AR CHI ID UNEMP FTMIX 

FRAT', 1.00 
MlFNA - .10 - .1c 
TENPL ,05 .06 • 9L} 
URBAN .11 .11 • 92 .97 
DENST - • 30 • 3C ,59 .5 7 ,5 9 
NOC LE • 29 ~3C -.28 -.13 - ,03 .23 
FASCH - .58 -.ss .40 .28 .21 ..• 20 -,.13 
FLITE -.36 -.37 • L;.3 • L;.7 .39 • lL, -.16 ,80 
F3YSC - .11 - .1c • 75 .68 • 79 .5 L: . .13 • 50 .34 
FIJ:.:IN • 65 . 65 ,05 ,08 .07 -.33 .03 - ,51 -.47 -.C3 
FNIN11 ,66 6r. . - - • 35 -.18 -.16 - , L:-3 -.07 - .56 -.31 -.38 .33 
FMAR ,37 -:i~ • ..J' - • L:.6 -.32 -.21 - , lL; • 79 - • b.-3 - • L:-6 ""'.06 .27 • lL:. 
CHIID - • L,Q - • 3[ .28 .04 .OL:. • 23 - , L}S -.02 -.30 .20 .15 - • 30 -.23 
UNEMP -.07 o-· - • I • 76 ,66 .5 9 .11 - , l:-3 • 2L:. • 2Lf ,50 ,47 -.31 -.31 .49 
FTllIX ,05 o~ -.% -. 97 -.94 -.63 • 22 -,38 - ,5L:. -.68 ,07 ,16 • L:-8 - • 06 - .5 7 . _, 
FNAMIX .,;. .17 - • lC ,5 7 • 35 • 30 ,07 -.37 ,35 .13 , L:.l .27 -.53 -.28 • L:-5 . 78 -.29 

~~The sfa districts e:wlucled are liymensingh, Sylhet,: ::~·:·~m.illa, Noakhali, Chittac;ong and Chittagon::; Hill 'Ji:~tt~. 

Ne~-1 variables in o'.rder of appearance are: 
FCAr .. = Female crude activity rate 
FRAP- = Female refined activity rate 

·-::: 

F.ASCH = Percent females (10 years and over) attending school 
FLITE = Percent fernales (10 years and over) literate 
F8YSC = Percent females (15 years and over) with education of grade 8 and over and not in school 
FUJlI? Female immigration rate, 
FNINM = Female net in-migration rate 
F~u\R = Percent females (lOyears and over) married. 
CHIID = Child-woman ratio 
FTNIX = Female industry mi:: inde~~ 

FNAHIX = Female non-agriculture industry mb~ inde:~ 
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APPENDlX TABLE 5 

MATRIX OF CORRELATION COEFFICIENTS (r) AHONG ACTIVITY RATES AND SELECTED SOCIO-ECONOMIC AND DE:V.DGRAPHIC 
VARIABLES FOP, FEMALES IN WEST PAKISTAN (l;.Q Districts)'/( 

FCAR FR.AR MIFN'A TENPL URBAN DENST NUCLE FASCH FLITE FCY:SC FUlM FNINM FHAR CHIID UNEMP FTNlX FNA,HI 

\ 

' 

-------------------------------------------------------. ....__:\ 

FR.AR 1.00 
HLENA -.17 -.20 
TE£.1PL -.32 -.33 .85 
URBAN -.18 -.19 • 90 .06 
DENST - .09 -.12 7L._ . . .50 • 70 
NUCLE -.28 -.27 .OG Qh. • Ol} - .01 . . 
FASCH -.oo - .c 3 

,.,,., .72 0'" .• 83 - .OL;. •(JU • OIJ 
FLITE -.01 - .( L:. • 90 • 76 .39 '.82 -.00 • 90 
F8YSC - .11 -.12 .39 • 85 .93 ~ 78 -.01 • 95 . 96 
FHJH - .o·6 -.co .G2 • 37 .60 • 72 -.02 , 6L; . .69 • 64- .; 

FNINI-1 • h) , 10 .10 • 11 .19 • lL: . .02 .12 .13 .13 .13 
Ff.JAR • 20 .24 - .5 9 - • 3l} -.4i - c3 ·• OL - 0 56 -.53 -.46 - 39 .1z CHI ID -.01 .cs -.32 -.09 - • 25 -:Zo ... : 1d" - .4-7 - , l;.6 -.32 -:3s -.o • L} 7 
UNENP • 32 .29 ,5 2 .39 • L;.2 .5 2 ·· ... ;'04 6f. • r .60 5L._ . . .15 .05 - .52 -.31 
FTf.lD~ .39 .l:O -.GG -.91 -.33 - .52 - .07 -.69 -. 71 -.79 - • L}6 - .OL} • L}3 .09 -.25 
FNAMD: • L}6 • L:5 -.15 - .L:.Q -. ll:- • lL: . .JG -.oo .02 -.12 • 10 .10 -.oo - • 2L: . • 22 .55 

** .39 - .48 -.73 - .53 -.22 .05 -.37 - • L:-1 -.55 -.21 -.01 .11 - • lL} -.06 • 76 .82 FNIX-..,I~ . ,. · . L:.O 

~~·The five districts e::cluded are Kohat, Tha:rpa:rka:.::, Campbellpt::r, Larkana and Jacobabad .. 

~b':FND~-K is female non-agriculture industry mi~: inde:: calculated e::cludins Karachi district 


