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Three major strands in recent development literature are (1) that
 

segmentation or 
pluralism is a prevalent feature of developing economies,
 

(2) that human capital investments broadly defined may be very important
 

in attaining growth, distribution and other goals, and (3) that women
 

probably play a major role in the development process. Despite considerable
 

emphasis on their importance, many dimensions of these characterizations
 

remain practically unexplored.
 

In this paper we contribute to the understanding of the empirical
 

realities of these three dimensions of the development process by
 

estimating micro labor force participation and ln earnings functions for
 

women from different geographical regions and different sectors of a
 

developing country, with an extended definition of human capital within a
 

double-selection framework.2 
 Our data are from a country-wide stratified
 

random sample of women age 15-45 (excluding nonworking students) which
 

we collected in the Central American developing country of Nicaragua in

3
 

1977-1978. 
 We distinguish among three geographical regions by the degree
 

of urbanization: the central metropolis with about half a million inhabi­

tants (almost a quarter of the country's population), towns and cities with
 

from 500 to 76,000 inhabitants, and rural areas. 
We also distinguish
 

among three sectors: formal (with on going implicit or explicit wage
 

contracts, usually defined work hours, often explicit fringe benefits
 

such as social security, and often large-scale employers), informal (no
 

contracts, no benefits like social security, small production units which
 

often operate out of the home, on the streets, in open markets or in other
 

transitory quarters with many family workers), and domestic (in which women
 

work in others' households at domestic tasks, often receiving room and
 

almost always board as part of their payment). We use an extended definition
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of 	human capital that includes nutrition, health, and migratory status
4
 

in addition to the standard schooling and work experience variables. In
 

our 	in earnings estimates we control for the "report inclination" in
 

addition to the more common labor force participation on "work inclination"
 

in a double selectivity model.
 

Before we turn to our empirical estimates of labor force participation
 

and 	In earnings functions, we sketch out our model in Section 1. Then we
 

turn to our overall estimates, those for geographical disaggregation, those
 

for 	sectoral disaggregation, and those for both geographical and
 

sectoral disaggregations. Finally we present our conclusions in Section
 

6.
 

1. 	Model for labor force participation and double
 
selectivity model for 1n earnings
 

We begin with a standard Mincerian model in which in earnings depend
 

on formal education and linear and quadratic terms in experience. As we
 

note above, we extend the definition of human capital variables to include
 

nutrition, health and migratory status. We also note that the employment
 

conditions in urban areas in Latin America such as 
the 	one from which our
 

sample is drawn apparently satisfy at least one of the assumptions of most
 

models of labor force supply better than do the conditions in labor market
 

in the United States: hours worked can be adjusted toequate the
 

market wage and the shadow wage (e.g., 'Heckman, 20). Casual emoiricism
 

suggests that there is much more flexibility in hours of employment in the
 

labor markets that we study than is the case for most samples used from the
 

United States and other developed economies.
 

But we can estimate such a in earnings function only for the women in
 

our sample who report earnings. The subsample of such women is a non­

random subsample of women who are selected by rules pertaining to (1) labor
 

force participation or "work inclination" and (2) "report inclination." In
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our overall sample of 3773 women, 1533 participated in the labor force and
 

1411 participate and report earnings. 
This possibly leads to a double selection
 

framework. 
A number of studies consider the first selection rule. Generally,
 

however, the possibility of selectivity in reporting earnings has not been
 

considered. Instead those for whom earnings are not reported are assumed to
 

be a random subsample. But our earlier work suggests that reporting data may
 

or not may cause selectivity (7,13), Therefore we posit a double selectivity
 

framework which we formalize as follows.
 

For the ith individual in our random sample, we have:
 

() li 1Xi + U "work inclination"
 

(2) Y -2i 2i "report inclination"
 

(3) Y3i = -3-i + U3i in earnings function
 

where X. is a K x 1 vector of regressors, 8. is a K x 1 vector of unknown
-1 
 -J
 

parameters, and
 

(4) E(Uji) 0 j 1,2,3;
 

(5) E(UjiU j' ') = a. ' j j = 1,2,3; i = 

j,j = 1,2,3; i r i 

Our main objective is to estimate the parameters of equation (3), with
 

the unobservable continuous random variables Y t and Y t determining the
 
11 21
 

subsample (or selecting individuals) for, which complete observations satisfying
 

equation (3) are available. We introduce the dichotomous variables Y1 and
 

Y2 to indicate the outcomes of the selection processes in equations (1) and
 

(2):
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1 if Y > 0, individual 	participates in labor force, 

(6) 	Yl3= 0 if Y < 0, individual does not participate in labor 

force. 

1 if Y * > 0 and Y = 1, 	individual reports earnings (and 
(7) Y2i = 	 participates in the labor force). 

0 if Y t < 0 and Y = 1, 	individual does not report earnings(even though participates in the 
labor force). 

=
unobserved if Yl 0, 	 individual does not participate in
 
the labor force. 

We observe Y3i if and only if 	Y2i = 1, that is if and only if 

(8) Y > 0 and Y * > 0.li 21 

This sequential selection process partitions the original random sample
 

into three muturally exclusive non-random subsamples, namely those with Y=
 

=
0, those with Y2 = 0, and those with Y 12. We denote the subsamples by
 

si lS2 and S3 respectively. Since S3 consists of individuals for whom Y3
 

is observed, the in earnings regression equation of primary interest may be
 

written as:
 

(9) E(Y 3 iY 2 i = 1) = 4 	+ E(U 3 iIY 2 i = I) 

= '3Xi 3li--A + E(U3iY * > 0, Y21 > 0) 

Therefore, if E(UI * 	 > 0, Y t > 0) X 0, ordinary least squares3i'Y >3i
 
result in inconsistent parameter estimates, or "selection bias."
 

Consistent estimation of the parameters in equation (9) requires knowledge
 

of the form of the conditional 	expectation E(U3ilYl* 0, Y * > 0), hence3li '2i
 

the conditional distribution of the error 
term. This calls for imposing
 

additional structure on the 	model. 

In earlier papers with Tunali (13, 32) we have discussed the
 

maximum likelihood formulation of this double-selectivity problem,
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identification, estimation, and prediction, as well as the properties of
 

a constrained model in which we assume that the two selection rules are
 

independent. We demonstrate that this constrained version is an extension
 

of Heckman's (21, 22) selectivity estimator with sequential (independent)
 

selection rules. In this case we can use S1 to estimate the probability of
 

labor force participation, use S2 to estimate the probability of reporting
 

earnings conditional on labor force participation, and use the inverses of
 

Mill's ratios from the two selection rules to control for selection in the
 

estimation of the ln earnings function with subsample S3
 

(10) Y i= -q-Xi+ YX1+ Y*X2+ 3 

where E(W3 1Y* > 0, Y* > 0) = 0
 

S fl
X1 = 1_F1 as 
estimated from probit for work inclination from SI
 .
 

A f2 
X = -F as estimated from probit for reporting inclination from 

2 S2.
 

We adopt this procedure for the present study, and refer the interested reader
 

to (13, 32) f6tfurther details.
 

In Table 1 we present our probit estimates for the work inclination
 

for the overall S1 sample and for various geographical and sectoral sub­

samples. In each case we follow the standard model by positing that the
 

decision whether or not to participate in the labor force depends upon a
 

comparison of market wages and shadow wages in home production. Therefore
 

we include among the determinants the above-mentioned human capital
 

variables, a set of variables related to child care (whether there are
 

children under 5, whether home child care can be provided by other adults
 

and children over 14), a set of variables related to marital status (single, 

previously cohabited) and other income sources (with an added term if the
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other income is from own-farm activity since the opportunities for home
 

production differ significantly if the household operates a farm), and a
 

set of variables related to norms about females working, both inter­

generational (mother or other female raiser was not a housewife) and intra­

generational (population and proportion of the labor force that is female).
 

In Table 2 we present our probit estimates for reporting inclination
 

S2 subsamples for the whole country and for various geographical and
 

sectoral subsamples. This reporting inclination depends upon whether or
 

not a labor market participant has a job and, if she has a job, whether or
 

not she reports her earnings in the interview. We think that it is
 

plausible that the woman's human capital stock affects the reporting
 

inclination for both of these reasons. For example women with more human
 

capital probably are more likely to have a job (conditional on labor force
 

participation) and possibly are more likely to report earnings (conditional
 

on having a job) -- although the opposite in the latter case is not
 

6 
completely implausible. We also think that it is plausible that background
 

variables such as are mentioned above and age, number of siblings, and
 

whether the woman had two adult raisers (generally parents) may affect the
 

reporting inclination.
 

In Table 3 we present our ln earnings regression estimates for our S3
 

subsamples for the whole country and for various geographical and sectoral
 

subsamples. These are estimates of equation (10) above, with the extended
 

human capital variables in X. and controls for selectivity due to work
 

inclination and to reporting inclination.
 

In the next four sections we discuss in detail our labor f-rce partici­

pation and ln earnings estimates in Tables 1 and 3. We discuss below much
 

less the reporting inclination probits in Table 2 because they are of
 

interest in this paper primarily to control for possible selectivity.
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However the general question of selectivity in missing data is a possibly
 

important one which usually is ignored. Therefore we now briefly
 

summarize our results regarding the reporting inclination estimates before
 

we turn to the estimates of primary interest for this study.
 

The probits in Table 2 are not very successful in capturing the
 

reporting inclination. Chi squared tests indicate that the estimated
 

association could have occurred by chance with probability as low as 10
 

percent only for the central metropolis and town and cities subsample on
 

the regional level and for the central metropolis-domestic and towns and
 

cities-domestic subsamples on the regional-sectoral level. Not surprisingly,
 

there are not many individual coefficient estimates that are signficantly
 

non zero at standard levels. Among the human capital variables, the
 

estimates suggest that more schooling increases the probability of report­

ing earnings in towns and cities on the regional level, but reduces it in
 

rural areas on the regional level, for the informal sector on the sectoral
 

level, and for the rural informal sector on the geographical-sectoral level.
 

These results suggest that the effect of schooling on reporting is nonlinear,
 

with an increased reluctance to provide information that outweighs the
 

higher probability of having a job at lower, but not higher schooling
 

levels.
 

The only other human capital variable with significantly nonzero
 

coefficients is the nutrition state with a positive impact for the central
 

metropolis, particularly for the domestics in that region. Among the
 

background variables the presence of children under five has a significantly
 

positive effect on reporting earnings for the overall sample, the
 

central metropolis, and the informal sector. The number of siblings has a
 

significantly positive effect in towns and cities (particularly in the
 

informal sector), but a negative one in the central metropolis (also
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particularly in the formal sector). Given the marginal quality of the
 

probits in Table 2, the payoff from attempting to understand the pattern
 

of 	these estimates probably is not very high.
 

In 	the ln earnings regressions in Table 3 the coefficient estimates
 

of 	the reporting inclination are significantly nonzero for the formal sector
 

(in 	all regions combined and in the central.metropolis and towns and cities
 

separately) and in the domestic sector. Given the weakness in the under­

lying probits, even this frequency of significance for the reporting
 

selectivity terms is surprisingly high. While it hardly confirms that
 

reporting selectivity is a problem, it suggests that it possibly should be
 

more widely explored rather than just ignored, as usually is the case.
 

2. 	Overall labor force participation and ln
 
earnings estimates.
 

The first row in Table 1 gives a significant probit for the overall
 

labor force participation of women. On this level of aggregation, more
 

human capital in the form of schooling, work experience (increasingly so up
 

to about 20 years), and nutrition state all significantly raise market
 

wages relative to shadow wages and increase the probability of labor force
 

participation. As is indicated in Table 4, on the average women currently
 

in the labor force have 5.0 years of schooling versus 3.7 years for those
 

who are not, 9.6 versus 4.2 years of experience, and 66 versus 60 percent
 

of international caloric intake standards. They also tend to be ill more
 

often (4.6 versus 4.0 days) and tomigrate less (47 versus 45 percent
 

have never migrated), but neither of these human capital variables has
 

a significant impact on overall labor force participation.
 

The estimates for the other variables in the overall labor force
 

participation probit generally have the a priori anticipated patterns.
 

The presence of children under 5 years of age significantly reduces the
 

probability of participation, unless this effect is offset by home child
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care options due to older children or adults in an extended family. Women
 

who have always been single or previously have cohabitated are less likely
 

to receive income transfers and are significantly more likely to participate
 

in the labor force. The significantly negative impact of other income is
 

due to the same phenomenon (but there is no special effect of agricultural
 

income). Finally the tastes for work conditioned by the woman's mother
 

working has a significantly positive intergenerational impact on the
 

probability of her working, even though the other variables pertaining to
 

norms do not.
 

The first row in Table 3 gives the estimated overall ln earnings
 

function with control for double selectivity. Under Mincerian assumptions,
 

the estimated return to schooling is 12.0 percent per year, which makes
 

investment in schooling for women reasonably attractive. We also report
 

on two alternative specifications in regard to schooling which we explored. 7
 

First, often it is hypothesized that the quallLj of schooling differs 

between urban and rural areas. However if we include a dichotomous variable
 

for urban-rural upbringing in addition 
 to the linear schooling term, it does 

not have significant coefficient estimates at this or any other level of 

aggregation. Second, there may be increasing returns (over a range) to 

schooling. If a quadratic term in schooling is added, "the linear coefficient 

estimate drops to .079 and the quadratic coefficient estimate is .0032, with 

both significantly nonzero. This might seem to indicate increasing returns 

to schooling over a broad range of grades (eg., 9.8 percent for 3 years of schooling, 

11.7 percent for 6 years of schooling, 14.3 percent for 10 years of schooling). 

However this appears to be an artifact of aggregation. On the geographical 

and sectoral levels, there is no evidence of increasing returns to schooling. 

At these levels of aggregation, the quadratic schooling terms generally do 



8 
not have significant coefficient estimates. Therefore we focus on the
 

specification with only a linear schooling term in what follows.
 

Experience has a significant quadratic return, which reaches a maximum
 
9 

after 29 years. In addition to the standard schooling and experience human 

capital variables, nutrition and health (the inverse of days ill) both have 

significantly positive effects on earnings, apparently by increasing 

productivities in a eibensteiniam (23) fashion. Migratory status is the 

only one of our human capital variables that does not have a significantly 

nonzero coefficient estimate. Finally, work inclination is significant at 

the standard 5 percent level, but report inclination is significant only at 

the 10 percent level. 

Thus, these overall results suggest that the returns in terms of
 

productivities and earnings to human capital investments in women are
 

significant, that a broader definition of human capital to include nutrition
 

and health in addition to schooling and work experience may be important
 

that these human capital variables work through the probability of labor
 

force participation in addition to the level of earnings conditional on
 

labor force participation, and that selectivity for labor force participa­

tion and perhaps for reporting earnings may be important.
 

Section 3. Geographical disaggregation by degree
 
of urbanization.
 

The development literature is full of assertions about the importance
 

of geographical segmentations of markets, particularly across varying
 

degrees of urbanization. In this section we explore whether or not women's
 

labor force participation, in earnings functions, and therefore the impact
 

of human capital vary significantly across three geographical areas defined
 

by the degree of urbanization: the central metropolis, towns and cities,
 

and rural areas.
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As is indicated in Table 5, in our sample there are 1586 women in the
 

central metropolis (722 of whom have participated and reported earnings),
 

1241 (509) in towns and cities, and 946 (180) in rural areas. Tables 4
 

and 6 give the mean values of our human capital values for the three regions.
 

Schooling (5.2, 4.9, 1.6 years) and work experience (6.5, 6.6, 5.3 years)
 

tend to be higher in the central metropolis and towns and cities than in
 

rural areas. Caloric intake is highest in towns and cities, next in the
 

central metropolis, and lowest in the rural areas (60, 74, 51 percent of
 

international standards). Days ill are higher in the central metropolis
 

than in the other two areas (5.4, 3.3, 3.3). Migrants are most common in
 

the rural areas and least common in the towns (45, 53, 38). 11,12
 

Table 6 gives the mean earnings in cordobas per half month (at the
 

time of the survey 7 cordobas equaled one U.S. dollar): 275 for the central
 

metropolis, 226 for towns and cities, and 145 for rural areas. These
 

certainly differ across regions, with much lower levels in the rural sectors
 

than elsewhere. But whether these differences are due to the above
 

mentioned differences in the distributions of the human capital variables or
 

to differences in the returns to human capital variables is not immediately
 

obvious. Therefore we turn to estimates of labor force participation and
 

in earnings estimates on the regional level.
 

Rows 2, 3, and 4 of Table 1 give regional labor force participation
 

probits that differ significantly from the overall estimates in row 1.
 

We consider first the human capital variables. In each of the regions the
 

same three human capital variables significantly increase women's labor
 

force participation: schooling, work experience, and nutrition. But
 

ceteris paribus the impact of schooling and work experience is greater in
 

towns and cities than in the central metropolis and rural areas, and the
 

impact of experience is greater in the central metropolis than in rural
 

13
 
areas. In contrast, the effect of nutrition is greater in the central
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metropolis than elsewhere, although this may reflect a simultaniety
 

problem between nutrition and domestic sector participation to which we
 

return below.
 

The impact of the other variables varies more substantially across the
 

regions. The coefficient estimates for having children under five and for
 

the availability of home child care are significantly nonzero only for the
 

central metropolis. Apparently in other areas extended families are so
 

common and neighborhood environments are perceived generally to be
 

sufficiently adequate, that differences in numbers of small children and
 

in home child care do not significantly alter labor force participation.
 

The coefficient estimate for having previously cohabited is much larger for
 

the rural area than for the more urban areas, apparently because options
 

for finding new male companions are much less. On the other hand the
 

coefficient estimates for being single are largest for the central metro­

polis, about half as large for towns and cities, and insignificant for
 

rural areas. This pattern apparently reflects the stronger tendency for
 

single women to be on their own in more urban areas, and thus to be
 

participants in the paid iabor force instead of receiving transfers from
 

their families or participating in household (or farm) production. For
 

a similar reason, other income has significantly negative effects on labor
 

force participation in towns and cities and the central metropolis, but
 

not in rural areas.
 

Finally, the impact of the variables to represent norms also differs
 

across regions. The intergenerational role model of the mother's (or
 

other female raiser) participating in the labor force has a significantly
 

positive effect only in the central metropolis. The influence of intra­

generational norms which differ across city sizes has a significantly
 

positive effect for the towns and cities, but not for the other areas.14
 

Rows 2, 3, and 4 of Table 3 give regression estimates of the ln earnings
 

functions with control for double selectivity for the three regions. An F
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test indicates that these three differ significantly from the overall relation
 

in row 1. The formulation is much more consistent with variations in ln
 

earnings for the central metropolis and towns and cities than for rural
 

areas. Comparison of the point estimates across these three relations
 

points out some important details of these differences and some similarities.
 

First of all, the returns to the standard schooling and work experience
 

human capital variables are significantly positive and not statistically
 

different between the central metropolis and the towns and cities, but are
 

not significantly nonzero for rural areas. For schooling this may reflect
 

a nonlinear or a threshold effect, but as we note above, quadratic schooling
 

terms do not have significant coefficient estimates. We expect that the
 

return to schooling simply is not very great for women in rural areas. The
 

real return may be in migrating to other labor markets, a possibility that
 

we are exploring in another study (9), or in farming one's own farm. But if
 

the latter is the case, it would seem that there would be a negative effect
 

of schooling on labor force participation, not the positive one that we have
 

1 6
 
found.
 

Second, the returns to nutrition in the form of caloric intake are
 

significantly positive in all three regions, but do not differ significantly
 

among the regions. The returns to health (the inverse of days ill) also
 

do not vary among regions, but are not significantly nonzero at the regiona
 

level of aggregation.
 

Third, we interpret the "never migrated" variable to relate to three
 

phenomena: (1) the extent to which one is plugged into the local labor
 

market and can gain rents from one's personal contacts, (2) the existence of
 

limited notivation and/or ability to exploit better opportunities elsewhere,
 

if they exist 1 7 and (3) the environment in which one's work habits and 

attitudes have been formed. 1 8 In our overall relation we 
find no significant
 

http:formed.18
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effect of this variable. 
But with regional disaggregation we find a
 

significantly positive one 
for the central metropolis and a significantly
 

negative one 
for the rural areas. 
 This could reflect a combination of the
 

dominance of the first and third phenomena 
for the central metropolis (the
 

second one may not be relevant in this case since there may not be dominant
 

alternatives elsewhere) and of the second and third for the rural market
 

(the first may not be very important because of the limited rural labor
 
market). 
 Such a pattern is lost in the overall aggregation, or in the towns
 

and cities in which the opposing effects cancel each other out.
 

Fourth, the work inclination selectivity term has significantly non­

zero coefficient estimates for the central metropolis and the towns and
 

cities, but not for 
rural areas. 
Such a result is consistent with the
 

suggestion above that there may not be much return to many kinds of ability,
 

whether observed or 
not, in the rural labor market. Therefore there is
 

not correlation between the disturbance 
term in the first selection rule
 

of equation (1) and that in the ln earnings function of equation (3) which
 

originate in unobserved abilities in both.
 

Section 4. Sectoral disaggregation
 

Another form of labor market segmentation which is widely emphasized
 

is among the formal, informal, and domestic sectors. 
 In our sample we have
 

569 women in the formal sector, 679 in the informal sector, and 163 in the
 

domestic sector (Table 5) 19 
Mean fortnightly earnings in cordobas vary
 

significantly among 
these three tectors: 
358, 192, and 128 (Table 6)
 

However the means 
in Table 4 suggest that the distributions of human capital
 

also vary significantly across this disaggregation. The formal sector
 

averages much more schooling (7.3 versus 
3.3 and 3.5 years), somewhat
 

better caloric intake 
(68 versus 64 and 66 percent of international standards),
 

less days ill than at 
least the informal sector (3.8, 5.5,4.0), many more
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women who never have migrated than has the domestic sector 
(53, 50, 17 percent),
 

and is second to the informal sector 
in regard to average years of work
 

experience (8.8, 10.8, and 7.5 years). 
 Therefore we again need to estimate
 

labor participation and In earnings relations to tell if the returns to
 

various types of human capital vary across this disaggregation or if only
 

the distributions vary.
 

Rows 5, 6, and 7 of Table 1 give sectoral labor force participation
 

probits that differ significantly from the overall probit of row 1.
 

A number of the differences are quite striking.
 

Consider first the human capital variables. The pattern of the
 

coefficient estimates for schooling suggest that the least educated women
 

select into the domestic sector, the next least into the informal sector,
 

the somewhat more educated into no labor force participation (the excluded
 

category), and the most educated into the formal sector. 
 A very important
 

return to schooling in developing countries which is not often emphasized
 

is earnings studies, therefore, may be in regard to selection among
 

sectors.
 

The estimated coefficients of work experience are basically the 
same
 

for the participation in the formal and informal sectors, with a peak after
 

about 20 years in both cases. For the domestic sector the effect is
 

much smaller 
(with the linear term not significant) and the peak is after
 

only 10 years. 
There seems to be much more serial correlation in labor
 

force experience for the formal and informal sectors, therefore, than for
 

the domestic sector. 
The domestic sector apparently often is an entry
 

point for inexperienced women.
 

The caloric intake variable has a large significant positive
 

coefficient estimate for the domestic sector, 
a smaller one for the informal
 

sector, and an insignificant positive coefficient estimate for the formal
 

sector. 
The first of these probably reflects simultaniety. Domestics
 

usually receive a substantial portion of their salary in the form of board,
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which often includes a more nutritious diet than they could buy on their
 

own because of the food purchasing patterns of their relatively high income
 

employers. Simultaniety is possibly a problem for the informal 
sector as well,
 

although we 
feel much more comfortable in this case with the interpretation
 

that more nutritious women are morely likely to participate in this sector
 

of the labor force as opposed to not participating.20 The nutrition state
 

for women who are likely candidates for the formal sector may be enough
 

better (and above some threshold) that it does not enter into the selection
 

process in this case.
 

Days ill has a significantly negative coefficient estimate for the
 

formal sector, but no significantly nonzero impact on selection into the
 

other two sectors. This may reflect that bad health is much more of a
 

deterent for working regular hours with limited rest breaks in the formal
 

sector than in the much more flexible informal and domestic sectors.
 

Never migrated has a significantly positive effect on selection into
 

the informal sector and a negative one for selection into the domestic
 

sector. 
The former probably reflects that informal sector options are greater
 

for women who are not migrants because such options often involve family
 

enterprises that are more 
likely to be available if one has not moved away
 

from one's family. 
The latter is due to the dominance of domestic work as
 

an entry point for female immigrants into towns and cities and the central
 

metropolis.
 

Rows 5, 6, and 7 of Table 3 present regression estimates of the ln
 

earnings functions with control for double selectivity for the three sectors.
 

An F test once again indicates that these three differ significantly from
 

the overall relation in row 1 of the same table. 
The overall formulation
 

is much more consistent with ln earnings variations in the formal than in
 

the other two sectors.
 

http:participating.20
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The returns to the standard human capital variables in.terms of earnings
 

are much higher in the formal sector than in the other 
two sectors. Under
 

Mincerian assumptions, the returns 
in the form of earnings to schooling are
 

15.2 percent per year in the formal sector, 8.4 percent in the informal
 

sector, and not significantly different from zero in the domestic sector.
 

The returns to work experience are almost twice as high in the formal as
 

in the domestic sector 
(with a peak after 17 years in the formal and after
 

15 years in the domestic), but insignificantly nonzero in the informal sector.
 

Among the extended set of human capital variables, only the returns
 

to nutritional status in the informal sector is significantly nonzero at the
 

5 percent level. For participants in this sector their nutritional state
 

is low enough that there are Liebensteinian(23) increases in productivity
 

and ln earnings that are associated with better nutrition. For the other
 

two sectors, the nutritional states tend to be enough higher that there is
 

not a significantly positive return. 
For the domestic sector, in fact,
 

the coefficient estimate is significantly negative at the 10 percent level,
 

probably due to our undervaluation of food received in kind as part of the
 

earnings in this sector. 
 The only other coefficient estimate that is signi­

ficantly nonzero at the 10 percent level in this group is the negative one
 

for days ill in the informal sector. Although a poor health state does not
 

significantly deter one from participating in this sector, there is some
 

suggestion that it reduces earnings more in the informal sector in which
 

earnings are more closely tied to effort than in the other 
two sectors.
 

The coefficient estimates of the report inclination are significantly 

nonzero 
(but of opposite sign) for the formal and domestic sector. 
For
 

the work inclination, only the one for the domestic sector is significant­

ly nonzero. At least one form of double selectivity may be important,
 

therefore, in two of the three sectors.
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5. Geographical and sectoral disaggregation'
 

The patterns of estimates which we have discussed in the previous two
 

sections suggest that both geographical and sectoral segmentation of labor
 

markets may be important. We now consider segmentation by both factors
 

at once into eight subsamples. 21 Table 5 gives the resulting sample sizes
 

for the ln earnings estimates, which range from 45 for domestics in cities
 

and towns to 322 for the formal sector in the central metropolis. Table 6
 

gives the mean half-monthly earnings in cordobas, which range from 103 to
 

405 between the same two sectors. Table 4 indicates the means for the
 

distributions of our human capital variables: mean years of schooling range
 

from 1.4 for the rural informal sector to 7.9 for the town and cities
 

formal sector; mean work experience ranges from 6.7 years for town and
 

cities domestics to 11.7 for town and cities informal sector; mean caloric
 

intakes range from 53 percent of international standards for rural informal
 

workers to 79 percent for towns and cities formal and domestic workers;
 

mean days ill range from 1.9 for towns and cities domestics to 7.1 for
 

central metropolitan informal workers; the mean percentage which has never
 

migrated ranges from 16 for central metropolitan domestics to 63 for town
 

and cities formal workers. 
Thus the earnings outcomes and the distributions
 

of human capital vary substantially across the eight regional and sectoral
 

subsamples.
 

The last eight rows in Table 1 give the estimated probits for labor
 

force participation in these eight subsamples. 
These differ significantly
 

from the overall probit and from the regional and sectoral aggregates.
 

We follow the pattern of the previous two sections by discussing first
 

http:subsamples.21
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the human capital variables and then turning to the others. The sectoral
 

disaggregation within regions leads to a different understanding of the
 

role of schooling than do the overall and regional aggregates in rows 1­

4 with their positive estimates for the coefficient of schooling. In the
 

central metropolis and towns and cities, schooling selects among the sectors
 

in much the same way as at the sectoral level of aggregation in rows 4-6:
 

as schooling increases from very low levels, the probability shifts from
 

being in the domestic to being in the informal to being a nonparticipant
 

to being in the formal sector. In the rural areas more schooling selects
 

into the formal sector as opposed to the informal sector or nonparticipation.
 

Work experience has a significant quadratic impact on participation in
 

all of the subsamples except for town and cities domestics. The magnitudes
 

of this impact are larger for town and cities formal and informal sectors
 

(particularly the latter) and for the same sectors in the central metropo­

litan and rural areas, and are smallest among the significant cases for
 

central metropolitan domestics. Within the central metropolitan area, the
 

peak impact of experience occurs with more years as one moves from the
 

domestic to the informal to the formal sector, but the same pattern does
 

not prevail elsewhere. All in all serial correlation in labor force
 

experience appears to be st'rong generally for the nondomestic sectors,
 

particularly in the towns and cities.
 

Caloric intake has a significant association at the 5 percent level
 

with labor force participation only in the domestic sectors, a result which
 

is quite obscured at the overall or regional level of aggregation in rows
 

1-4. This association, once again, probably reflects reverse casuality.
 

At the 10 percent level of significance, there also is a suggestion of a
 

positive impact on participation in the other sectors in the central metro­

polis and in.the informal sector in rural areas, but not in the higher mean
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caloric intake towns and cities. Once again this pattern may be due to
 

a threshold effect of nutrition on participation.
 

The regional-sectoral estimates for days ill and never migrated also
 

reflect the sectoral aggregation of rows 5-7 much more directly than the
 

regional aggregation of rows 2-4. The only significantly zero coefficient
 

estimates for days ill even at the 10 percent level is the one for 
towns
 

and cities formal sector participation, which apparently underlies the
 

significant negative effect of this variable on overall formal sector
 

participation in row 5. 
For reasons that we discuss in the previous section,
 

never migrated has significantly positive effects on participation in the
 

informal sectors in towns and cities and the central metropolis (but not
 

in rural areas) and strong negative effects on participation in the domestic
 

sector.
 

We turn now to the variables related to home child care and other sources
 

of family income. The presence of small children lessens labor force parti­

cipation unless offset by home child care only in the central metropolitan
 

formal and domestic sectors 
(and, at the 10 percent level of significance, in
 

the town and cities domestic sector). There is no effect on participation
 

in the central metropolitan informal sector because of the possibility
 

of on-the-job child care inthis case. The more aggregate estimates in
 

rows 1-7 tend to obscure this disaggregate pattern.
 

The quantity of other income generally has a negative impact on
 

participation (once the added term with the agricultural dummy is incorporated
 

for the rural sector), but one that is significantly nonzero only for the
 

central metropolitan formal and domestic participation and for the towns
 

and cities informal and domestic participation. This effect is significantly
 

reinforced by the absence of a companion except in the informal sector
 

in the central metropolis and 4.n towns and cities.
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For the variables pertaining to norms the more aggregate relations
 

again may obscure the underlying patterns. Underlying the significance
 

of the female raiser's labor force participation in the overall estimates of
 

row 1 and in the central metropolitan estimate of row 2, and in the informal
 

estimates of row 6, for example, is a significant coefficient estimate only
 

for participation in the informal sector in the central metropolis and in
 

towns and cities. This is a less strong intergenerational norm effect than
 

the more aggregate estimates suggest. Likewise population has no significant
 

effect on participation at this level of aggregation, despite some suggestions
 

of significance at more aggregate levels.
 

The last eight rows in Table 3 give estimates of the ln earnings
 

functions with control for double selectivity for the eight regional­

sectoral subsamples. F tests indicate that these differ significantly
 

from the more aggregate overall, regional, and sectoral estimates in rows
 

1-7 of the same table. They are most consistent with variations in ln
 

earnings for formal sectors in the central metropolis and cities and towns
 

and least consistent (and in fact not significantly so) for domestics in
 

towns and cities.
 

The estimated returns to schooling in terms of earnings are signifi
 

cantly nonzero only for half of these eight subsamples: quite high levels
 

of 19.9 percent per year for the formal sector in the central metropolis
 

and of 12.9 percent for the formal sector in towns and cities and more
 

moderate rates of 7.8 and 6.6 percent for the informal sector in these
 

two areas. The returns to work experience in terms of earnings have signi­

ficant effects only for the central metropolitan formal and domestic
 

sector (and much larger for the former than for the latter), although the
 

estimates for the formal sector in towns and cities are significantly
 

nonzero at the 10 percent level. In regard to returns to the traditional
 

human capital variables, therefore, the labor markets appear to be quite
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different across both regions and sectors.
 

The estimated returns in terms of earnings to our extended set of
 

human capital variables also reflects considerable differences across labor
 

markets. They are significant for nutritional status for the informal sectors
 

in each region, which sector averages the lowest caloric intakes among labor
 

force participants in each region. This pattern may reflect a threshold
 

effect, although the significance in additional of nutrition for the metro­

politan formal sector is not easily to interpret in such a manner. There
 

are no significant estimates of health effects, despite the significant
 

coefficient estimates of days ill in the overall relation in row 1. Never
 

migrated has a significantly positive coefficient estimate for the central
 

metropolitan formal sector and negative ones for the formal sector in towns
 

and cities and for the informal sector in rural areas. In the central
 

metropolitan formal sector there apparently are rents to long-established
 

contacts and modern work attitudes and habits, as well as no qeneral
 

incentives to migrate elsewhere in the country. In the other two cases,
 

in contrast, selectivity in regard to migration probably has left the less
 

talented behind.
 

The work inclination has significantly nonzero coefficient estimates
 

only for the formal and dogestic sectors in the central metropolis. £he
 

report inclination has significantly nonzero coefficient estimates only
 

for the formal sectors in the central metropolis and in towns and cities.
 

Possible selection biases thus appear to be more limited than the more
 

aggregate estimates might suggest.
 

6. Conclusions
 

We have explored the existence of differential returns to human
 

capital across geograrhical and sectoral labor markets among women in a developing
 

economy with a more satisfactory data set and model of labor force
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participation and earnings determination under double selectivity than
 

here-to-fore has been undertaken. We do not repeat here the details of
 

our empirical results, but summarize them briefly with seven major con­

clusions.
 

(1) Selectivity terms tend to be significant for more organized
 

sectors in the more urban areas. In addition to selectivity due to labor
 

force participation, selectivity in reporting earnings also may be a relevant
 

factor. However, selectivity is not a major problem in that the substantive
 

interpretations of the point estimates of interest do not change if the
 

selectivity controls are not included.
 

(2) Disaggregation into regions and sectors is important for our
 

sample. Labor force participation and ln earnings relations differ
 

significantly among regions and among sectors. Therefore, labor market
 

integration may increase overall income (although we have no esti­

mate-of the cost of such integration), but see point 7 below.
 

(3) The returns to human capital investments with the present labor
 

market segmentation include not only higher marginal productivities and
 

earnings in certain regions and sectors, but higher probabilities of being.in
 

sectors (and possibly regipns, although we do not explore migration deter­

minants in Lt'ts paper) with higher marginal returns to such investments.
 

Schooling, for example, has a strong impact on the selection into the formal
 

sector as well as a high marginal return in that sector.
 

(4) Overall estimates or even regional and sectoral estimates may
 

be misleading in regard to the impact of human capital investments. Over­

all estimates for example, suggest that the marginal returns to schooling
 

are quadratic in the ln earnings function, a pattern which is not supported
 

in the disaggregate estimates. Regional estimates, for another example, miss
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the highly differential impact across sectors on participation and on in
 

earnings of schooling, experience, nutrition status, and migratory status.
 

Disaggregation to the regional-sectoral level is preferable, but aggregation
 

across regions probably is somewhat less misleading than is aggregation
 

across sectors.
 

(5) The marginal returns to the standard human capital variables of
 

schooling and work experience are particularly large in the formal sectors
 

of the central metropolis and, to a lesser extent, of towns and cities.
 

Marginal returns to schooling are significant, but smaller, in the informal
 

sectors in these regions and marginal returns to experience are significant,
 

but smaller, in the central metropolitan domestic sector. For other region­

sector combinations, the marginal returns are insignificant.
 

(6) The marginal returns to our extended set of human capital vari­

ables also are significant for some particular regional-sectoral combina­

tions. For example the marginal returns to nutrition in terms of earnings
 

appears to have a threshold effect, with relatively high returns for the
 

22relatively malnourished informal sector participants. Also thete may be
 

a significant effect of migratory status in certain sector-region combi­

nations. On the other hand we find evidence of a significant health impact
 

on earnings only in our overall estimates, and not for the more disaggregated
 

23
 
ones. Nevertheless our results suggest that a broader definition of human
 

capital beyond the standard schooling and work experience variables may be
 

important in analyses and in efficient policy design at least for poorer
 

target groups.
 

(7) However there are important differences between marginal and
 
24
 

average returns. Despite the generally higher marginal returns to the
 

standard human capital varibles in the more "modern" regions and sectors
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(i.e., more urban, more formal), 
because of the pattern of constants the
 

average earnings are not necessarily higher in the 
more modern sectors. For
 

example, the estimates in 
rows 2-4 in Table 3 imply that at the point of
 

overall sample means estimated earnings in the rural area are higher than
 

in other towns and cities, although both are lower than are those for the
 

central metropolis. Similarly, the estimates in rows 5-7 imply at the point
 

of overall sample means, estimated earnings are highest in the informal 
sec­

tor and second in the formal sector. Therefore only for those with relatively
 

high stocks of these human capital variables do the more modern sectors tend
 

to be preferable. 
And even in such cases there may be relatively high non­

pecuniary returns elsewhere, such as the possibility of on-the-job child­

care in the informal sector. 
Thus it would be incorrect to conclude that
 

most women would be better off in the more modern regions and sectors, even
 

though those with high schooling and experience are more likely to be.25
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Notes to Table 1
 

aunderneath the point estimates in parentheses are the aboslute values of
 

the ratios of the maximum likelihood point estimates to the asymptotic
 
standard errors. Chi squared tests indicate that all the relations are
 
significantly nonzero at the 0.5 percent level. S1 is the sample size.
 
S2 is the number of labor force participants. 

bDummy variables. 
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Table 2. Probit estimates for report inclinations
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(0.0) 

-.120 
(0.5) 

.215 
(1.0) 

.0053 
(0.3) 

-.0789 
(2.2) 

.109 
(0.4) 

17.5 
25 

284 
311 

Domestic -3.12 

(10) (1.6) 

Towns . Cities 
Formal 5.44 

(11) (0.1) 

.029 

(0.3) 

.210 
(1.8) 

-.008 

(0.1) 

-.066 
(0.4) 

.0034 

(0.5) 

.0003 
(0.1) 

6.45 

(2.8) 

1.33 
(0.7) 

.1269 

(1.2) 

.0491 
(0.7) 

2.70 

(0.1) 

.417 
(0.5) 

-2.43 

(0.1) 

-.633 
(0.7) 

2.07 

(1.9) 

2.42 
(0.0) 

.383 

(0.6) 

.150 
(0.2) 

1.25 

(1.1) 

-.589 
(1.7) 

-.124 
(1.2) 

-2.67 
(0.4) 

.0150 
(0.0) 

-.0037 
(0.0) 

-. 143 
(1.9) 

.181 
(1.2) 

.812 
(1.6 

-4.55 
(1.2) 

19.8 
10 

18.9 
25 

118 
126 

198 
203 

Informal 

(12) 

.444 

(0.4) 

.006 

(0.1) 

.070 

(1.8) 

-.0018 

(1.5) 

,257 

(0..) 

.0128 

(1.0) 

,480 

(1.8) 

A125 

(0.4) 

1084 

(0.2) 

.431 

(1.8) 

1205 

(0.8) 
'ki031 

(0.9) 

% 945 

(0.4) 

-.011 

(0.6) 

.089 

(2.2) 

-.078 

(0.3) 
21.3 

25 
279 

310 
Domestic 

(13) 

Rural 
Formal 

(14) 

2.88 

(0.0) 

-4.28 

(0.0) 

-2.18 

(0.0) 

.392 

(0.0) 

-11.2 

(0.1) 

.147 

10.0) 

.352 

(0.0) 

-.0169 

(0.0) 

15.6 

(0.0) 

10.1 

(0.0) 

1.26 

(0.0) 

-.200 

(0.0) 

-13.1 

(0.0) 

.5 

4.91 

(0.0) 

19.9 

(0.0) 

1.64 

(0.0) 

-23.3 

(0.0) 

1.18 

(0.0) 

-32.7 

(0.0) 

-2.53 

(0.0) 

31.9 

(0.0) 

5.72 

(0.0) 
-.804 

(0.0) 

5.51 

(0.0) 

.461 

(0.0) 

-2.49 

(0.0) 

2.89 

(0.0) 

2.10 
(0.0) 

.182 

(0.0) 

2.77 
(0.0) 

-.129 

(0.0) 

-23.9 
(0.1) 

-4.56 

(0.0) 

41.1 
0.5 

9. 

90 

52 

51 
52 

Informal 3.36 -.286 -.0371 .0012 1.25 -.0133 -.147 -.103 3.46 -.531 .365 -.225 -.015 1.91 .049 .023 -.561 16.8

(15) (2.4) (2.7) (0.4) (0.3) (0.9) (0.9) (0.3) (0.2) (0.2) (1.2) (0.4) (0.2) (0.4) 

134 
(0.6) (1.6) (0.4) (1.3) 50 146 
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Notes to Table 2
 

aunderneath the point estimates in parentheses are the absolute values
 

of the ratios of the maximum likelihood point estimates to the asymptotic
 
standard errors. S2 is the sample size-(i.e., the number of labor force
 
participants). S3 fs the number with reported earnings. 

bDummy variables. 

CBeneath - 2 log likelihood ratio is the significance level of the overall
 

relation according to a Chi squared test.
 



Table 3. Fcjression estimates for in earnings functions with
 
extended human capital variables under double selectivitya 

0 

0 

Sample 

0 

4r 

1. 

A.0 

01 

0 

4) 
0 
4) 

. 

X 

*4) ) H002 

04) 

01 

>) 

1.4 

uU 
H 

W 
0 i4 

U 
C 
r-

2 
(D3 

i2 
R 

SE 

S 

S 

Overall (1) 4.23 

(21.6) 

.120 

(17.6) 

.053 

(4.7) 

-.00090 

(2.3) 

.386 

(3.0) 

-.0037 
(2.3) 

.028 
(0.7) 

.189 
(2.8) 

-.940 
(1.8) 

.29 

.776 
844 
1411 

Regions 
Central Metropolis 

(2) 
3.57 
(13.5) 

.121 
(4.9) 

.088 
(5.7) 

-.0020 
(3.7) 

.904 
(4.2) 

-.0027 
(1.5) 

.212 
(3.8) 

.276 
(3.1) 

.369 
(0.7) 

.32 

.729 
378 
722 

Towns and Cities 

(3) 

3.41 

(11.3) 

.134 

(12.0) 

.077 

(3.7) 

-.0017 

(2.6) 

.722 

(3.2) 

-.0051 

(1.4) 

-.014 

(0.2) 

.338 

(2.4) 

.358 

(0.8) 

.31 

.778 

302 

509 

rfural ( ) 4.29 

(9.2) 

.053 

(1.7) 

.001 

(0.0) 
.001 

(0.5) 
.888 

(2.1) 
-.0083 

(1.2) 
-.300 

(2.3) 
.124 
(0.6) 

.327 
(0.5) 

.07 
.824 

116 
180 

Sector:: 
Formal (5) 3.87 

(11.1) 

.152 

(9.5) 

.080 

(5.0) 

-.0024 

(4.3) 

.216 

(1.4) 

-.0011 

(0.4) 

-.042 

(0.8) 

.203 

(1.6) 

2.39 

(4.7) 

.41 

.633 

225 

569 

Informal (6) 4.69 

(6.2) 

.084 

(4.3) 

-.007 

(0.2) 

.0007 

(0.7) 

.939 

(3.7) 

-.0046 

(1.9) 

-.031 

(0.3) 

-.140 

(0.4) 

-.875 
(1.5) 

.12 

.873 
511 
679 

Domestic (7) 4.91U 
(23.3) 

-.013 
(0.8) 

.048 
(2.8) 

-.0016 
(2.3) 

-. 455 -.0006 
(1.8) (0.2) 

-.142 
(1.3) 

.153 
(2.1) 

-1.03 
(2.6) 

.11 

.426 
28.0 
163 

.agions and Sectorc 
Central Metropolis 
Formal (8) 2.46 

(5.0) 
.199 
(8.7) 

.123 -.0034 
(5.8) (4.4) 

.642 
(3.0) 

-.0033 
(1.2) 

.181 
(2.6) 

.739 
(4.3) 

2.06 
(3.8) 

.35 

.610 
116 
322 

Informal (9) 3.98 
(4.8) 

.078 
(2.3) 

.044 
(1.0) 

-.0010 
(0.8) 

1.60 
(3.9) 

-.0027 
(1.0) 

.176 
(1.3) 

-.170 
(0.4) 

.089 
(0.1) 

.15 

.845 
195 
282 

Domestic (10) 4.5C 
(14.5) 

-.004 
(0.2) 

.036 -.00087 
(2.1) (1.2) 

-.061 
(0.1) 

.0003 
(0.1) 

-.228 
(1.8) 

.225 
(2.9) 

-.454 
(1.7) 

.13 

.403 
17.7 
118 

Towns and Citica 
Formal (11) 1 4.65 

(7.5) 
.129 
(4.8) 

.051 
(1.2) 

-.0015 
(1.6) 

.228 
(0.7.) 

-.0052 
(1.0) 

-.223 
(2.3) 

-.164 
(0.7) 

1.14 
(2.3) 

.50 

.599 
67.2 
196 

Informal (12) 3.92 
(4.0) 

.066 
(2.8) 

.006 .0003 
(0.1) (0.2) 

1.38 
(4.1) 

-.0051 
(1.0) 

.007 
(0.1) 

-.019 
(0.0) 

-.022 
(0.0) 

.11 

.874 
198 
268 

Domestic (13) 5.13 
(11.0) 

-.011 
(0.3) 

-.044 .0016 
(0.9) (1.0) 

-.509 
(1,0) 

.0136 
(0.8) 

.182 
(0.8) 

.013 
(0.1) 

-24812 
(0.6) 

-.10 
.461 

7.7 
45 

Rural 
Formal (14) 5.76 .050 .027 -.C008 -.414 .0110 -.166 -.358 .000 .04 22.0
 

(3.8) (1.I1) (0.4) (0.3 (0.6) (0.8) (0.5) (0.6) (0.0) .723 51 

Informal (J5) 4.27 .058 -.014 .0010 1.13 -.0101 -.343 .121 -.256 .06 89.4
 
(6.5) (1.1) (0.4) (0.7) (2.1) (1.2) (2.1) (0.4) (0.4) .863 129
 

.- ,--I.*L 
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Notes to Table 3
 

aBeneath the point estimates are the absolute values of the t-statistics;
 

a value eual to or greater than 2.0 indicates significance at the 5 percent
 
level. R is the coefficient of determination corrected for degrees of
 
freedom. SE is the standard error of the regression. RSS is the residual
 
sum of squares. S is the sample size. F tests indicate that all of
 

*.3

the overall reations are significantly nonzero at the 5 percent level
 
except that for domestics in towns and cities (significant only at the 85
 
percent level) and that for rural formal sector (significant at 30 percent
 
level).
 

bDummy variable.
 

CSelectivity variable, see Section 2.
 



Table 4. Means of distributions of human capital variables f~r
 
different reaional-secto~al and Participation pubsamplea.
 

Participate and Report 
Lo

W00 
Work ( 0 

Sectors .­
.,q 0 

0 

0 ) 0N 

Geographical 
F-0a
0 C 2 'I-i 

0 
p4 

Regions 

Schooling Central Metropolis 7.8 3,7 3.7 5.5 5.0 5.2 
(Years) Towns and Cities 7.9 3.9 3.2 5.4 4.6 4.9 

Rural 2.4 1.4 -- 1.7 1.4 1.6 
All Regions 7.3 3.3 3.5 5.0 3.7 4.2 

Work Experience 
(Years) 

Central Metropolis 
Towns and Cities 

8.9 
8.9 

10.8 
11.7 

7.8 
6.7 

9.5 
10.2 

4.0 
4.1 

6.5 
6.6 

Rural 9.2 8.7 -- 8.8 4.4 5.3 
All Regions 8.9 10.8 7.5 9.6 4.2 6.2 

Calories 
(% of International 

Central Metropolis 
Towns and Cities 

63 
79 

60 
73 

61 
79 

62 
76 

58 
73 

60 
74 

Standards) Rural 56 53 -- 54 50 51 
All Regions 68 64 66 66 60 62 

Days Ill Central Metropolis 4.3 7.1 4.8 5.4 5.4 5.4 
(Days Since Towns and Cities 3.1 4.6 1.9 3.8 3.0 3.3 
Last Christmas) Rural 2.9 3.9 -- 3.6 3.2 3.3 

All Regions 3.8 5.5 4.0 4.6 4.0 4.2 

Never Migrated 
(%) 

Central Metropolis 
Towns and Cities 

51 
.63 

47 
58 

16 
20 

43 
56 

46 
50 

45 
53 

Rural 27 39 -- 36 39 38 
All Regions 50 50 17 47 45 46 



Table 5. Distribution of women by work status, regions, and sectors
 

Participate and Report a)0 

Worko 
Sectors j 0Z 

0 M0 

Geographical
Regions 

r-4 ~-
41 

r 

C)j 
0)4~
4)U2 
-Ioc 

00) W­0 0 
0.aJ 

Central Metropolis 332 282 118 722 864 1586 

Towns and Cities 196 268 45 509 732 1241 

Rural 51 129 0 180 766 946 

All Regions 569 679 163 1411 I 2362 3773 



Table 6. 
Mean earnings for women in different regions and 
sectors (in cordobas per fortnight ). 

Work Participate and Report
 
Sectors
 

0 

4.'Geographical F= 

Ci))
Regions 00
 

0 0H
 

Central Metropolis 405 226 140 
 275
 

Towns and Cities 337 192 103 226
 

Rural 
 171 136 --- 145
 

All Regions 358 192 128 236
 



FOOTNOTES
 

I. 	 There is a large literature on pluralism in developing countries,
 
much of which follows (but some of which preceeds) the seminal
 
work by Lewis (24). There is a growing literature on human capital
 
in developing countries, scme references to which are given in note
 
3 below and 
in other studies in this project (2-15,33-39,61).
 
Boserup (16) is 
an early and quite well known general summary of the
 
role of women in development; Burvini6 (17) provides a recent
 
bibliography. Also see our 
other studies in this project (2-15,
 
33-39, 41).
 

2. 	 Earlier studies touch on some of these issues, but none of them
 
have all of these characteristics. For example, 
see
 
Behrman, Wolfe and Tuanli (13), Chiswick (18), 
Desai and Edison (19),

Psacharopoulos (27), Rosenzweig (28) and Ryan (29).
 

3. 	 For more details concerning this data set, see (12,37,38).
 

4. 	 We discuss our rationale for including migratory status below in
 
Section 5.
 

5. 	 Our data do not permit us to distinguish between these reasons for
 
not reporting earnings in all cases. 
 If they did, we could consider
 
the procedure as a triple selectivity model.
 

6. 	 We also are assuming that our observable variables capture all
 
dimensions of the human capital variables that also enter into the
 
work inclination selection rule. That is, 
our assumption of indepen­
dence between the disturbance terms in equations (1) and (2) precludes

the possibility of common unobserved human capital (or background
 
or whatever) variables in U1 . and U2.. In light of results which
 
emphasize the importance of unobserved ability, motivation, and family

background variables for 
more developed economies (1), this may be
 
a strong assumption indeed. In other work in progress we are exploring
 
it for our sample (5).
 

7. 
 We thank Peter Linneman for suggesting that these alternatives might
 
be of interest to explore.
 

8. 	 There is one exception2 For the domestic sector if both linear and
 
quadratic schooling terms are included, they have respective coefficients
 
of 0.75 and - .0102, respectively, but only the latter is significantly
 
nonzero.
 

9. 	 Incontrast to most studies, our.experience variable is actual recalled
 
work experience, not some artifact such as 
age minus years of schooling

minus 	six (which would be particularly unsatisfactorily for women given

their 	low labor force participation rates). Studies for the United States
 
indicate that for women who do not have continuous labor force experience,
 
the actual experience is much more important than the potential experience
 
(26).
 

10. 	 Of course there may be a simultaniety problem with these variables in
 
that nutrition and health status may be dependent upon earnings. We
 
have explored this question in (32,36) and have found but a very

limited impact of total household income (of which the woman's earnings

is a 
small part on the average) on nutrition inputs and no sigr<.ficant
 
impact on her health. Therefore, with the poss-ble exception of
 
domestics to whom we return below, simultaneity does not seem to be
 
an important problem.
 



13. 	 These refer to migrants by destination. The large proportion of
 
migrants in rural areas may be surprising to many. We explore
 
the determinants of migration in (9).
 

12. 
 We find many other differences in distributions of socioeconomic
 
variables across these three regions in (12).
 

13.. 	 Since probit estimates are nonlinear, comparisons across point

estimates are straightforward only if the overall probabilities
 
are the same for the different probits. We are making such an
 
assumption for purposes of our comparisons across probits. That
 
is, we are assuming that the sums of the arguments are the same
 
in each row and then, for example, we ask what would be the relative
 
effects of adding one more year of schooling. Under such an
 
assumption, this comparison reduces to a comparison of the
 
estimated coefficients of schooling across relations.
 

However this is not the same as comparing at the point of
 
means. 
 If the overall probability of labor force participation
 
is lower at the point of means in one case than in another (e.g.

for rural areas as compared to the central metropolis), one more
 
year of schooling in the former may increase the probability of
 
participation more than in the latter 
even if the coefficient
 
estimate of schooling is lower for the former than for the latter.
 

14,. There also is an effect for the central metropolis area in that
 
population would have a significantly positive coefficient if
 
the subsample for it were combined with the subsample for the towns
 
and cities. However this effect is not apparent in the subsample

for the central metropolis alone since all women in that subsample
 
live in a city with the same population.
 

15, 	 One basic assumption underlying this test is that the 
errors are
 
homoscedastic. Judging by our estimates in Table 3, this assump­
tion probably is satisfied in this case, but may be stronger for
 
some applications that we make below. See Maddala (25) and
 
Toyoda (31).
 

1i.. 	 Ryan (29) also reports no significant return to schooling for womeh
 
in rural India and suggests that this reflects that returns 
are
 
relatively high intrural India in nonmarket acticities, such as
 
household and own-farm production, not in the daily labor market.
 
However he does not test to see if schooling has a negative

coefficient estimate in the probit for rural labor force participa­
tion.
 

17. 	Of course this relates to the selectivity problem in analyzing
 
migrants (9).
 

18. 	 Schultz (30) emphasizes the third and possibly the first of these.
 

19. 	We have dropped from our sample 11 women in the domestic sector
 
in rural areas because they comprise too small a subsample for
 
statistical analysis.
 



20. 	 See note 10 above.
 

21. 	 We have too few rural domestics for analysis. See note 19 above.
 

22. 	 However, if we include a quadratic term in nutrition, it does not

have significant coefficient estimates in any of our relations.
 

23. 
 At Robert Pollak's suggestion, we also added quadratic terms in
 
days ill to our specification to test for nonlinearity, but the
 
coefficient estimates are not significantly nonzero.
 

24. 
 We thank Claudia Goldin for suggesting this point.
 

25. 	 This observation relates to the stronger incentives for migration

to more urban areas for women with greater human capital stocks
 
that is frequently reported (30).
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