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Refining the Measurement of Women’s Autonomy

Women’s autonomy has long been a central concern for researchers examining
the social position of women in developing countries. To date, however, most research
has placed little emphasis on the measurement of autonomy; instead, research has relied
on simple summed autonomy indexes. In this research, we examine the measurement
properties of women’s autonomy by explicitly considering measurement error and the
differential importance of indicators that are thought to reflect autonomy. We use
confirmatory factor analyses to determine a) which indicators, among a variety, produce
the most appropriate measures of different dimensions of autonomy; b) whether a factor
analytic approach offers a better fit to the data than the summed indexes that are
commonly used; and c¢) whether the measurement of autonomy is consistent across two
developing countries (India and Pakistan). We find that our indicators adequately capture
four distinct dimensions of autonomy, that summed indexes lose considerable
information relative to factor analytic measures, and that, while the model structures
replicates fairly well across two countries, there are measurement differences that may

make comparative research more difficult than expected.



Refining the Measurement of Women’s Autonomy

The concept of women’s autonomy has been an important one in social
demography and sociology for at least the last two decades (e.g., (Mason 1986)".
Autonomy has been variously defined as “the ability to influence and control one’s
personal environment” (Safilios-Rothschild 1982); “the capacity to obtain information
and make decisions about one’s private concerns and those of one’s intimates (Dyson and
Moore 1983a); and “the degree of access to and control over material and social
resources within the family, in the community, and in the society at large” (Dixon-
Mueller 1978). These definitions highlight the important implications that women’s
autonomy can have on women and their families and thus point to autonomy as an
important concept to study. Empirically, increased female autonomy has been shown to
be correlated with reduced fertility, improved child nutrition and education, and
improved standards of living for women (Balk 1994; Basu 1992; Dyson and Moore
1983b). Based on several such empirical studies conducted on the implications of
women’s autonomy during the 1980s and early 1990s, the United Nations asserted in
1995 that women’s autonomy should be considered a basic human right and essential to

human dignity (UNDP 1995).

G CEINT3

! Various terms, including “status”, “autonomy”, “empowerment”, have been used over time to capture
some element of gender equality in the household and community. While “status” implied a more static
state and was often confused with “prestige” or “esteem” in the eyes of men, “autonomy” and
“empowerment” referred to a more dynamic process of challenging existing power relations and gaining
greater control over sources of power. (see Batliwala, Srilatha. 1994. "The Meaning of Women's
Empowerment: New Concepts from Action"." in Population Policies Reconsidered, edited by G. Sen, A.
Germain, and L. Chen. Boston: Harvard University Press, Dyson, Tim and Mick Moore. 1983a. "On
Kinship Structure, Female Autonomy, and Demographic Behavior in India." Population and Development
Review 9:35-60, Mason, Karen. 1986. "The Status of Women: Conceptual and Methodological Issues in
Demographic Studies." Social Forces 1:284-300.) In this research, we use the term “autonomy”.



While several studies have highlighted the important determinants and effects of
women’s autonomy (Balk 1994; Balk 1997; Blumberg 1994; Hashemi, Schuler, and
Riley 1996; Jejeebhoy 2000; Jejeebhoy and Sathar 2001; Morgan and Niraula 1995a),
few have seriously considered how autonomy should be measured. Most research has
decomposed the concept of autonomy into several dimensions (such as mobility, control
over income, power within the household etc.); each dimension is measured separately
with simple scale variables or indexes comprised of the sum of several, often
dichotomous, observable items (Balk 1994; Balk 1997; Hashemi, Schuler, and Riley
1996; Jejeebhoy 2000; Morgan and Niraula 1995a). Such an approach, while useful in
highlighting the complexity and multidimensionality of autonomy, undermines the
conceptualization of autonomy as a single, overarching concept.

In an attempt to retain the concept of autonomy as a single concept (yet
multidimensional at the same time), some studies have added a composite index of “total
autonomy” to their analyses of each individual dimension of autonomy. The composite
index of “total autonomy” is then comprised of simply the sum of the dimensions
(Hashemi, Schuler, and Riley 1996; Jejeebhoy 2000; Jejeebhoy and Sathar 2001). This
approach suffers as well, because, although it recognizes the unifying construct of
autonomy, it ignores that the separate dimensions of autonomy may not be perfectly
related. Regardless of which approach is used (i.e. measuring autonomy as separate
dimensions and measuring autonomy as a sum of individual dimensions), both suffer
from (1) ignoring the differential importance of the dimensions and the differential
importance of the items within a single dimension and (2) from ignoring measurement

error in the observed items that make up each dimension.



In this research, we examine the measurement properties of women’s autonomy
items by explicitly considering measurement error and the differential importance of the
observable items or indicators that are thought to reflect the larger autonomy construct.
We use confirmatory factor analyses to determine a) which observable items, among a
variety, produce the most reliable measures of different dimensions of autonomy; b)
whether a factor analytic approach offers a better fit to the data than the summed indexes
that are commonly used (at both the level of individual dimensions and the level of total
autonomy); and c¢) whether the measurement of autonomy is consistent across two
developing countries (India and Pakistan). To answer the first question, we use
confirmatory factor analysis on data from India to test and refine a multidimensional
measure of autonomy. To answer the second question, we treat summed indexes (within
and among autonomy dimensions) as a special case of our more general measurement
model of autonomy as a single construct and measure the loss-of-fit incurred by ignoring
measurement error in the observed items and differential weighting of autonomy
indicators. To answer the third question, we replicate our model using data from

Pakistan.

BACKGROUND
Indirect Proxy Measures of Autonomy

Since Karen Mason’s seminal research in 1986 first highlighted the conceptual
and methodological issues in social demographic studies on women’s autonomy (Mason
1986), a consensus on how we cannot measure autonomy has at least emerged.

Autonomy cannot be measured, as it often was, using simple, unidimensional proxies or



indirect measures, such as women’s education or labor force participation rates. These
measures attempted to use a single observable characteristic as an approximate indicator
of autonomy. For example, a high education level was said to indicate a high degree of
autonomy, and a low education level was said to indicate a low degree of autonomy.

Such indirect measures are highly imperfect and have grave policy implications,
however, especially when used to analyze the predictors and effects of autonomy (Balk
1994; Jejeebhoy 1991; Vlassof 1994). First, proxies for autonomy are extremely context
dependent. For example, while women’s education may be highly correlated with
women’s increased autonomy under one setting, it might be completely uncorrelated in
another. Although many scholars argue that women'’s increased education is correlated
with women’s increased autonomy, Oropesa (1997) and Sather et al. (1998) argue that in
Pakistan, educational institutions merely reinforce dominant cultures of gender inequality
and, therefore, do not necessarily translate into increased women’s autonomy as it might
elsewhere. Using education level as a proxy for autonomy in such settings could give
erroneous results on predictors and effects of autonomy.

Second, proxy measures do not provide ample evidence for how well the measure
is captures the construct of interest—in this case, autonomy. This is particularly
problematic when different studies use different proxies to measure autonomy. The
various proxies may be differentially correlated to autonomy and differentially correlated
to one another. For example, Dyson and Moore use nearness to kin as a proxy for
women’s autonomy, because they find that nearness to kin is a significant determinant of
women’s sense of security and power (Dyson and Moore 1983a). Sather et al, on the

other hand, use women’s education, work participation, and age at marriage as three



different proxies for autonomy (Sathar, Crook, Callum, and Kazi 1988). It is unclear
whether one of these proxies is a better or worse measure of autonomy than another one.
If all these proxies are equally fit measures of autonomy, then they should also be highly
correlated with one another. However, studies have not been able to show that nearness
of kin is highly correlated with women’s education level or work participation. The
apparent lack of correlation or relation between the different proxy measures of
autonomy make it difficult to compare the strength of various measures and compare the
results from studies using different proxies for autonomy. This, in turn, makes it difficult
to draw conclusions on autonomy per se.

Third, single proxy measures of autonomy blur the channels through which
autonomy works. In other words, it is unclear whether the measured effect of autonomy
is due to the direct effects of the proxy variable or the indirect effects of autonomy. For
example, when using education as a proxy for autonomy to study the effects of women’s
autonomy on fertility, we cannot be certain whether a decrease in fertility is due to
education for reasons unrelated to autonomy or due to education’s effect on autonomy,
which in turn affects fertility. Moreover, even if it the latter is true, it is unclear how
education is related to autonomy. For example, does education provide women with
increased opportunities for mobility, which in turn increases their autonomy, or does the
material learned through education teach women how to be more autonomous, or both?
This ambiguity from studies using proxy measures to understand autonomy makes policy
translations of empirical findings difficult.

Finally, and perhaps most importantly, single item proxy measures of autonomy

fail to capture the multidimensionality of autonomy. Empirical studies have long argued



that autonomy is a complex construct comprised of multiple dimensions (Whyte 1978).
Mason classified these dimensions into three broad categories: power, prestige, and
wealth (Mason 1986). Different dimensions may be determined by, and may predict,
different demographic and socioeconomic factors. Using single item proxies to measure
autonomy, however, obscures which dimension of autonomy is actually being measured.
For example, in South Asia, women’s labor force participation (one common proxy used
to measure autonomy) has been found to be correlated with increased power in the
household, but decreased social prestige (Jejeebhoy and Sathar 2001; Mason and Smith
1999; Menon-Sen and Kumar 2001; Sathar, Crook, Callum, and Kazi 1988). In West
Africa, on the other hand, scholars have noted that women’s labor force participation
increases their economic power, but has no effect on their social or legal power (Safilios-
Rothschild 1980). Therefore, while the proxy might indeed be reflecting autonomy, it
sheds little light on which aspect or dimension of autonomy it is capturing. As noted
above, the proxy might measure one dimension of autonomy in one context and an
entirely different dimension in another.

On the whole, indirect measures of autonomy soon appeared to be inadequate in

understanding the details of women’s autonomy, its predictors and its effects.

Direct Measures of Autonomy

Recently, scholars have turned from using indirect proxies to quantify autonomy
to using more direct measures. These direct measures consist of a combination of
observable items or indicators that are categorized into different dimensions of autonomy,

such as access to and control over resources, participation in economic and child-related



decisions, self-esteem, mobility, freedom from domestic violence, and political
awareness and participation, (Balk 1994; Balk 1997; Blumberg 1994; Hashemi, Schuler,
and Riley 1996; Jejeebhoy 2000; Jejeebhoy and Sathar 2001; Morgan and Niraula
1995a).

Studies using a direct-measure approach have addressed many of the inadequacies
of the earlier indirect-measure approach. Most important, they have explicitly quantified
the mutli-dimensionality of autonomy. We can now better understand which factors
affect or are affected by which specific dimensions of autonomy. In addition, direct-
measure studies have illuminated the channels through which economic and social factors
(such as education and labor force participation) affect autonomy, rather than
confounding ‘causes’ and ‘effects’ of autonomy—a point that was missing from the early
literature on autonomy. Studies using the direct-measure approach have thus made
substantial contributions to our knowledge of the factors that influence, and are
influenced by, autonomy.

Some of the inadequacies of the indirect-measure approach, however, remain
unaddressed in the direct-measure approach literature on autonomy. First, few have
addressed the issue of context dependency. While the earlier literature was criticized for
using indirect proxies that are context dependent, the current literature fails to analyze the
context dependency of direct measures. For example, elements that may be empowering
in one context may be irrelevant or impossible in another. One way to address this issue
is to allow the weights (e.g. factor loading) of the various direct measures (or observable

items) to vary by context. In this way, we can better approach a measure of autonomy



that uses direct measures and is flexible enough to accommodate different cultural
contexts.

Second, research using the direct-measure approach has still not shown how
reliably direct measures reflect different dimensions of autonomy. While the indirect-
measure literature has failed to show how well one proxy measures autonomy as
compared to another, direct-measures fail to highlight the differential importance of the
various direct measures or observed items used to measure a single dimension of
autonomy. Most direct-measure studies construct each dimension of autonomy as a
simple summative index of a series of items attained through dichotomous questions. For
example, mobility is often measured by asking women whether they are able to go alone
to a series of places, such as the market, the health center, the next village etc. Those
who answer “yes” receive 1 point, those who answer “no” receive 0 points. At the end of
the series of questions, a respondent’s answers are aggregated to equal her score for
mobility ranging from 0 to the total number of questions asked on mobility. This
procedure is then repeated for each dimension (Balk 1994; Hashemi, Schuler, and Riley
1996; Jejeebhoy 2000).

Few studies test the inter-item reliability of each index by measuring the
correlations between the items within each dimension. Among the few cases in which
the internal consistency of a dimension is tested, the measurement error within each item
is not considered. Balk (1994), for example, uses data from rural Bangladesh to study the
effects of women’s mobility, decision-making, and gender attitudes (three dimensions of
autonomy) on their fertility. She uses Cronbach’s alpha coefficients to measure the

reliability or internal consistency of each of her dimensions and finds that her mobility

10



measure is not particularly internally consistent. However, she does not model the
measurement error within the items used to measure mobility, and thus her results may be
biased downward as the mobility dimension may be comprised of items with very high
measurement error.

Of all research on autonomy, Mason’s works are perhaps the most significant in
paying considerable attention to the measurement of autonomy. Mason (1996), using
data from a five-country study, analyzes the determinants of women’s economic
decision-making power in the family—one of the several dimensions of autonomy often
studied. Using principal components analysis, she finds that only 6 of the 8 questions
thought to reflect this dimension of autonomy have strong factor loadings. Therefore, her
subsequent analysis of women’s economic decision-making power uses an index created
by summing only those six items. In a subsequent paper, Mason analyzes two additional
dimensions of autonomy, mobility and threat of violence by their husbands. The mobility
index consists of seven items regarding whether the respondent could go alone to the
following places: the market, a health center, fields outside the village, community
center, the home of a relative or friend, a fair, a temple, or to the next village. Although
Mason writes that the items are strongly interrelated according to principal components
analysis, she discusses another analysis using the Rasch Model that suggests not all seven
items scale equally well in all five countries studied. The index on domestic violence
consists of two questions (1) whether the husband beats the respondent, and (2) whether
the respondent is afraid to disagree with her husband. Mason writes, “this scale [index]

is relatively weak and is used here primarily for convenience” (Mason 1997), p. 3). Like
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Balk, Mason tests the strength of each index but does not consider the measurement error
on each item within in the dimensional index.

Finally, while the direct-measure approach has indeed highlighted the important
multidimensionality of autonomy, some of the literature has undermined the justification
for analyzing autonomy as a single, empirical concept by analyzing the predictors or
effects of each dimension of autonomy separately (Morgan and Niraula 1995b; Vlassoff
1992). In such cases, scholars are effectively forcing the correlations between the
dimensions of autonomy to be zero. Although these scholars begin and conclude with
arguments regarding autonomy in general, their analyses do not test the strength of the
relationships between the dimensions of autonomy and thus provide no empirical
evidence for autonomy as a single, overarching concept. Vlassoff (1992), for example,
uses longitudinal data to study the associations and change over time between women’s
autonomy and their fertility in rural India. Her study analyzes the effect of three separate
dimensions of autonomy (control over resources, decision-making power, and mobility)
with no analysis of the relationship between the three dimensions. Control over resources
and mobility are found to be significantly associated with desired fertility, while
decision-making power is not. Based on these findings, Vlassoff writes, “The main
conclusion to be derived from these findings is that the decline in fertility goals...could
not be attributed to changes in women’s status [or autonomy]”. By not combining her
three dimensions of autonomy, however, the power of her conclusion regarding the net
effect of autonomy is weakened.

Morgan and Niraula (1995) also study the association between women’s

autonomy and fertility, using data from rural Nepal. They, too, divide autonomy into
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three dimensions: women'’s control over resources, decision-making power, and mobility,
with each dimension measured by a series of questions. However, the relationships or
correlations between these dimensions are not tested (nor are the inter-item reliability of
the questions tested). Toward the end of the paper, Morgan and Niraula write that they
“construct a simple index of individual autonomy”. The index on autonomy, however, is
comprised of only three of the eight questions under one dimension of autonomy:
mobility. The other two dimensions, along with the other 5 sub-questions under mobility,
are left out of the scale for individual autonomy. Unlike Vlassoff, they find that
increased women’s autonomy reduces fertility. Once again, however, by not analyzing
the strength of the correlations between dimensions and justifying the final selection of
dimensions, the conclusions regarding the effect of autonomy as a single concept are
undermined.

Among the few studies that do analyze the strength of the relationship between
the dimensions of autonomy, the relationships appear to be rather low to moderate. Balk
(1994), for example, presents an inter-index correlation matrix for total autonomy, where
the relationships between each dimension of autonomy studied are positive and
significant. Balk notes that the correlation coefficients between the dimensions are low
(none exceed 0.30), providing evidence for the “successful measurement of largely
distinct dimensions of women’s status” (Balk 1994), p. 43). Jejeebhoy uses the same
data set studied in this research to analyze the determinants of women’s autonomy in
rural India. Using partial correlation coefficients, controlling for state and religion, she
analyzes the strength of the associations between six dimensions of women’s autonomy

(economic decision-making, child-related decision-making, mobility, freedom from

13



threat, access to resources, and control over resources). While she finds that the
associations are generally positive and significant, 95 out of the 105 coefficients
presented are less than .25—implying a rather moderate association overall. Most
notably, Jejeebhoy finds that the associations with freedom from threat and control over
resources were weak and inconsistent—implying that these measures may reflect an
aspect of autonomy entirely distinct from the other four dimensions (economic and child-
related decision-making, access to resources, and mobility) (Jejeebhoy 2000).

In both cases, the authors do not discuss why, if the dimensions of autonomy are
so weakly correlated, we should study autonomy as a single measure at all. Moreover,
neither study takes out the measurement error within the items used to measure each
dimension of autonomy. Nor do they allow the observed items within each dimension or
the dimensions themselves to have differential weights. For example, in creating a
measure for total autonomy, Jejeebhoy sums all six dimensions into a single index for
autonomy. By doing so, she forces all the dimensions to have equal weights and a
correlation of one. Instead, allowing for measurement error and differential weights
could possibly produce higher correlations between the different dimensions of
autonomy.

Hashimi et al. (1996) use a slight variation on the summative index for each
dimension by making each dimension dichotomous. Respondents are given a score of 1
for being “empowered” on a certain dimension if they score in the 25™ to 30™ percentile
on all the questions reflecting that dimension, and a 0 for “unempowered” on that
dimension if they score below the 25™ percentile. In an attempt to analyze overall

“autonomy”, they create a composite indicator in which respondents are classified as
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“empowered” if they score a 1 on 5 or more of the § empowerment dimensions measured.
However, there is little justification given for the chosen dimensions or for the cut-off
points, and a considerable amount of measurement error is introduced by the
dichotomization of the items.

Mason and Smith (1999), using the same data set across all five available
countries, also find a weak correlation between threat of violence and the other autonomy
dimensions studied (economic and fertility decision-making and mobility). However,
neither study looks at measurement error in the observed measures. Consideration of
measurement error may shed greater light on why these dimensions are not as strongly
correlated to the other dimensions, and to what extent we can continue to analyze the
weakly associated dimensions as a part of an overall construct of autonomy.

In sum, the literature to date has typically a) ignored measurement error in the
observable items thought to capture the different dimensions of autonomy, b) failed to
consider the differential importance of items within a dimension, and c) either failed to
consider the relationship between dimensions of autonomy or ignored the differential
importance of the different dimensions by creating a simple summed index of various
dimensions. We argue here that greater attention must be paid to these issues concerning
the measurement of autonomy if the concept is to be useful in studying the status of

women in developing countries and if comparative work is to be at all possible.

DATA

This paper uses data from the Survey on the Status of Women and Fertility

(SWAF), a survey conducted in 1993-94 on women and their husbands in five countries
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in Asia (Smith, Ghuman, Lee, and Oppenheim Mason 2000). This study analyzes the
data from two of the five survey countries, namely India and Pakistan. The survey was
specifically designed to measure women’s autonomy and its relationship to reproductive
behavior. It is one of the first surveys to try and operationalize the multiple dimensions
of autonomy.

The India survey includes 1,842 rural Indian women. It covers both North and
South India, and both Hindus and Muslims. The survey was conducted in two states--
Uttar Pradesh (UP) in North India and Tamil Nadu (TN) in South India. Traditionally,
UP has had lower indicators of gender equality than TN. The survey samples evenly
from two more developed sub-districts and two less developed sub-districts in each state”.
It also draws evenly between Hindus and Muslims and over samples castes that are
numerically small. In order to ensure this ethnic mix in the sample, villages were merged
into clusters of 1,000-2,000 households. One cluster from each of the sub-districts was
chosen at random and houses in each chosen cluster were put on house lists, which
constituted the sampling frame. Approximately 800 currently married women, aged 15-
39, were randomly selected for interview in each of the four sites. Husbands who were
present were also interviewed.

The Pakistan survey includes 1,050 rural Pakistani women. All interviews were
conducted in the province of Punjab, which covers 52 percent of Pakistan’s population
and 56 percent of its geographical area. The province was divided into three agro-
ecological zones that were developed by the Pakistan Agricultural Research Council.
The three zones, North Barani Belt, the Central Zone, and the Southern Zone, represent

varying degrees of development, cultural and linguistic traditions, and feudal regimes, all

? Development indicators were based on income, percentage of roads surfaced, and other economic criteria
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of which impact gender equality indicators. The North Barani Belt reflects higher
indicators of gender quality than the highly feudal Southern Zone. Based on Pakistan’s
Federal Bureau of Statistics’ master list of rural Primary Sampling Units (PSUs), ten sites
were randomly selected from the three zones. Prior to sampling, the PSU list was
restricted to sites with a population size between 2,500 and 4,999 in 1991. After
conducting a household census in each site, a sampling fraction was adopted to ensure a

minimum of 100 interviews in each of the ten sites.

METHODS

We use a modified confirmatory factor analysis approach to examine the
measurement of autonomy (Bollen 1989). Confirmatory factor analysis, unlike
exploratory factor analysis, places a priori structure on the data and allows the explicit
testing of competing hypotheses regarding the measurement properties of indicators
thought to reflect a theoretical construct. We began with a set of 54 items thought to
reflect autonomy; all 54 items have been used to represent autonomy in previous
research. We then revised our preliminary models based on inspection of the parameter
estimates and modification indices. We constructed the following four dimensions of
autonomy for testing: a) autonomy from violence (7 items); b) autonomy in family
decisions (16 items); ¢) autonomy in community involvement (15 items); and d)
autonomy in household economics (16 items). Table 1 presents a listing of all 54 items,
along with the dimensions of autonomy they are thought to reflect.

All items were coded as ordinal. Estimators for confirmatory factor analyses

require covariance or correlation matrices as input for estimation. These matrices are

17



generally computed using Pearson product-moment covariances or correlations.
However, these measures are inappropriate for ordinal data. Given that the variables
measuring autonomy in this study (as well as most others) are measured at the ordinal
level, a more appropriate approach is to estimate polychoric correlations between the
variables, and to use these resulting matrices as input into the structural equation
modeling software. Polychoric correlations are a measure of the correlation between the
latent continuous (and normally distributed) variables thought to underlie the crudely
measured observed variables. Methodological studies have shown that, aside from being
a more theoretically appropriate measure of the association between ordinal variables,
polychoric correlations correct for the negative bias that using Pearson correlations
produces, making the results of structural equation analyses stronger (Joreskog and
Sorbom 1988). Thus, for these analyses, matrices of polychoric correlations were used in
estimation, and the weighted least squares estimator was used to estimate all
measurement models.

The analyses proceeded in four steps. (1) We first estimated simple one-factor
models for each dimension of autonomy. These models were then revised. In some
cases, significant similarity in wording of items within each dimension required the
inclusion of either correlations between errors of similar items or the inclusion of an
item-level random effect to eliminate the effect of wording. In other cases, beyond
wording differences, the initial models indicated that the items reflected different sub-
dimensions of autonomy. In those cases, we revised the model to consist of more than
one substantive latent factor. In some cases, certain items did not load well on any factor.

These items were deleted, leaving us with a revised, final set of factors. (2) In the next
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step, we tested each of these final models against one roughly equivalent to the standard
approach to measuring autonomy: using summed scales. (3) After the dimensions of
autonomy were investigated, we then combined all dimensions into a single model in
order to determine the extent to which the dimensions of autonomy were related. Finally,
(4) we replicated the analyses using data from Pakistan in a multiple group analyses
forcing model parameters to be identical across both sets of data in an effort to determine

the extent to which the concept of autonomy may be useful for comparative research.

RESULTS
One-Dimensional Measurement Models
Violence

Figure 1a shows the initial model estimated for the dimension of autonomy from
violence. As the figure indicates, all 7 violence indicators were initially assumed to
reflect a common factor. Table 2 shows that the first model estimated had an excellent
fit, as assessed by the Incremental Fit Index (IFI=.99), but had a significant chi-square
(361.49, 14 d.f., p<.001) and an RMSEA greater than .1. By these measures, the model
does not fit the data well (see Bollen, 1989: IFIs should be above .9 for an acceptable fit
and above .95 for an excellent fit; chi squares should be nonsignificant; and RMSEAs
should be below .05 for an excellent fit and below .1 for acceptable fit). An examination
of the model parameters revealed that items v1 and v7 loaded poorly on the factor. The
poor loading could be due to either measurement or substantive differences between these
items and the other items. Items v2-v6 ask whether the respondent feels a husband would

be “justified in beating his wife” under various circumstances, while items v1 and v7 ask
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about actual fear and experience of violence. Wording differences may account for the
poor loading of vl and v7, or it may be a substantively meaningful difference between
perceptions of violence and the perceived legitimacy of violence. In our second model,
we added another latent variable representing a wording effect. The loadings for this
effect were all constrained to be 1, with the variance of the latent variable free, making
the latent variable essentially a random effect. This model fit the data better, with a much
smaller chi square, an RMSEA below .1, and an IFI just under 1. In a third model, we
removed the latent variable for wording a created a separate latent variable. This model
fit the data better than the previous model and was retained as the final model. Thus,
autonomy from violence is represented by two factors: one reflecting perceptions of the
legitimacy of violence in the household; the other reflecting perceptions of actual

violence. Figure 1b shows the structure of the final model.

Family Decisions

As with violence, autonomy in making (non-economic) household decisions was
first modeled as a single latent variable with all 16 items loading on it. This initial model
did not fit the data well, with a large chi square, and RMSEA>.1 and an IFI of .78 (see
Table 2 for results of the following sequence of models). The loadings for v22 and v23
were very low (as were their reliabilities—the explained variance for these indicators),
and modification indices indicated that adding a correlation between the errors of v13 and
v14 would significantly improve the model’s fit. This error correlation is reasonable,
given that both items concern the schooling of children and have very similar wording.

In the second model, items v22 and v23 were eliminated, and the error correlation was
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added. This model fit the data considerably better, but the RMSEA and IFI still
suggested the model needed improvement. Modification indices suggested that the
model would be strengthened by the addition of error correlations between several of the
items v16-v21. As with several of the violence items, these items are all similarly
worded, asking whether the respondent feels uncomfortable speaking in front of various
people. In our third model, we thus added a latent variable to capture a wording effect.
The RMSEA for this model was acceptable, as was the IFI. Modification indices
suggested that v9 loaded very poorly (as it had in the previous models), and that an error
correlation between v8 and v10 would improve model fit considerably. Thus, in our final
model we dropped v9 and added the suggested error correlation. The RMSEA for this
model was no better than that of the previous model, but the IFI improved slightly (from
.92 to .93). Finally, we attempted a two-factor model in lieu of the wording effect, but
that model did not have a better fit than the wording effect model. Figure 2 shows the

final model for autonomy in family decisions.

Community Involvement

The base model for autonomy in community involvement had a reasonable
RMSEA (.08), but an unacceptable IFI (.89). As with the previous set of analyses, a
number of error correlations were suggested by the modification indices (between items
v33-v37). These items ask whether the respondent has engaged in several activities in
the previous week. Thus, in the second model, we added a latent variable to capture this
wording effect. This model fit the data better, with the IFI now indicating acceptable fit

(.91). Modification indices suggested the addition of an error correlation between v35
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and v36, and in the next model we added the correlation. The results of that model
indicated very good fit of the model to the data, with the RMSEA dropping to .06 and the
IFT increasing to .95. In this model, items v24 and v38 continued to evidence poor
loadings and reliabilities. In a final model, we eliminated these variables. The results of
the final model indicated excellent fit: the RMSEA was .05, and the IFI was .97. As
before, we attempted one final model with a substantive latent factor included rather than
a wording effect, but those results were not better than those of model 4. Figure 3 shows

the final model for autonomy in community involvement.

Household Economics

The initial one-factor model for autonomy in household economic decisions fit
the data very well, with an RMSEA of .10 and an IFI of .98 (see Table 2). However, the
modification indices suggested that the inclusion of an error correlation between items
v47 and v48 would significantly improve the model’s fit. In the second model, we added
this error correlation with a slight improvement in the RMSEA and IFI. Modification
indices suggested the addition of error correlations between items v39-v44, items which
have very similar wording. Thus, in the next model, we included a wording effect for
these items. This model fit the data only slightly better, based on the RMSEA. v54
continued to load poorly in this model, so in a final model, we dropped the variable. This
model fit the data only slightly better (but not seen after rounding of the RMSEA).

Figure 4 shows the final model for autonomy in household economics.
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Comparison to Summed Scales

Our next step in the analyses was to compare these final four models to summed
scales to determine if summed scales produce a significant lack of fit of the models to the
data. In these models, all factor loadings were constrained to 1, wording effects were
removed, and all measurement errors and error covariances were set to 0. Table 3 shows
the results of these models. In all cases, after setting the factor loadings equal to 1 for all
variables and constraining the measurement errors to be 0, the model chi squares (as well

as the RMSEAs and IFIs, not reported in table) showed a significant loss of fit.

Four-Factor Combined Model

In the next step in the analyses, we combined all four (five, counting the second
substantive violence scale) autonomy factors into a single factor analysis model in an
effort to determine the extent of the relationship between the latent factors. Table 4
shows the correlations between the substantive factors. These results reveal several
interesting patterns. First, the correlations between the second violence factor
(perceptions of violence) and the other factors are either very weak (between the first
violence factor and the second) or statistically 0 (between the second violence factor and
the other latent factors). Second, the correlations between the family decisions factor and
the household economic decisions factor is very close to 1. Third, the remaining

correlations reveal moderate relationships between all other factors.

India-Pakistan Comparison
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We replicated the results for the Indian data with virtually identical data from
Pakistan. In order to conduct the replication, we conducted two sets of analyses. First,
we re-estimated the models using the Pakistan data alone. Second, we estimated a
multiple group model first allowing the parameters for the Indian and Pakistani data to be
freely estimated across groups. Next, we constrained all parameters to be equal across
the two datasets. Finally, we constrained all the factor loadings to be equal across the
datasets but allowed the error variances and variances of the latent variables to be freely
estimated across groups. In these analyses, we had to examine each dimension of
autonomy independently, because the sample size for the Pakistan data was too small to
estimate the complete asymptotic covariance matrix (used in WLS estimation using
polychoric and polyserial correlations) for all the variables.

Table 5 presents the results of these two comparisons. The first column of the
table presents the results of the models for the Pakistan data only. The results for the
model for violence are comparable to the results for the data for India. The RMSEA is
below .1, and the IFI is .99. The results for the model for household decisions are, in
fact, better for the Pakistan data than the India data. The RMSEA indicates excellent fit
at .045, and the IFI indicates the same at .98. In contrast, the model for community
involvement does not appear to fit as well to the Pakistan data. The RMSEA was .102
(compared to .05 in the Indian data), and the IFI was .82 (compared to .97 in the Indian
data). Finally, the model for household economic decisions indicated comparable fit to
the Pakistan data. In that model, the RMSEA was .058 (slightly better than the .08 for

the India data), and the IFI was .98 (very slightly worse than the .99 for the India data).
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The remaining columns in the table show the results from multiple group analyses
of the Indian and Pakistani data together. The first of the remaining columns shows the
results of estimating the parameters freely across the countries; the second column shows
the results of constraining all parameters to be equal across groups; and the third column
shows the results of constraining only the factor loadings. For the sake of brevity, we do
not discuss all of these results. In brief, the results of chi-square difference tests (not
shown in table, but easily found by subtracting the unconstrained chi square from the
constrained chi square) show that a significant loss of fit results if parameters are forced
to be equal. Although the loss of fit is considerably less when all the variances and
covariances of the latent variables—as well as the error variances—are freely estimated
across data sets, difference chi square tests continue to show a significant loss of fit.
However, the overall fit of the models, based on the RMSEASs and IFIs, show the models

fit quite well.

DISCUSSION AND CONCLUSION

In this research, we have examined in detail the measurement of women’s
autonomy, an important theoretical construct in demographic literature on development.
In doing so, we hope to contribute to a deeper discussion on how best to model autonomy
in future empirical research. The results of the analysis provide several interesting
insights that can help further our understanding of women’s autonomy in developing
countries.

First, building on Mason’s argument that autonomy is a multidimensional

concept, we measured the robustness of four dimensions of autonomy: freedom from
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violence, participation in household economic decisions, participation in non-economic
family decisions, and community involvement. The results of this analysis show that
autonomy items do indeed cluster into distinct and meaningful dimensions insofar as the
measurement models fit the data well, and the separate autonomy latent variables were
intercorrelated but not perfectly so. With regard to violence, we found this aspect of
autonomy should be further divided into actual violence and views on the legitimacy of
violence. Nevertheless, our results lend concrete support to Mason’s argument for the
multidimensionality of autonomy.

Second, we tested each dimension of autonomy against models that reflect the
most common approach to measuring autonomy: summed scales. We found that,
although such scales have been the most common method of measuring autonomy in the
literature to date, measurement error and differential weighting of the items included in
such scales make such scales poor measures of autonomy. These results indicate that
researchers should not use simple summed scales in measuring autonomy.

Third, we combined all four dimensions of autonomy into a single model to
determine the extent to which the dimensions of autonomy were related. Our results
showed that the dimensions of autonomy are, for the most part, moderately related. This
finding indicates that the various dimensions of autonomy can be considered as being
related to a single underlying construct, but also that they have distinct contributions to
autonomy. An important exception, however, is the perception of violence dimension.
Since the perception of violence was weakly correlated with the experience of violence as
well as the other dimensions, we argue that it should not be used in measures of

autonomy. These findings suggest that autonomy indicators should not be summed to
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produce a single measure of women’s autonomy, but rather that each dimension should
be examined separately. The only exception may be regarding the family decisions and
household economic decisions constructs, given that the correlation between these latent
constructs was very close to 1.

Finally, we replicated the India analyses using data from Pakistan to examine the
extent to which autonomy may be useful for comparative research. These results indicate
that the model structure for autonomy is replicable across countries (based on the
acceptable fit of the models of the Pakistan data only). On the other hand, the results are
somewhat less clear in terms of whether the measurement of autonomy is comparable in
terms of factor loadings and variances. For example, the community involvement
dimension did not seem to fit as well in the Pakistan data as in the India data. Ultimately,
the results suggest that comparative research using measures of autonomy should, at a
minimum, allow for differences in measurement errors and variances of latent variables
measuring autonomy. Once again, this finding suggests that summed scales should not
be used in studying autonomy, especially cross-culturally.

While this study has provided the most systematic study of the measurement of
women’s autonomy to date, it is not without limitations. A key limitation is that the
items used in measuring autonomy in this research are survey-specific. That is, other
surveys use different measures and may therefore reach other conclusions regarding the
extent of the relationship between dimensions of autonomy. Nonetheless, we feel that
greater attention at least needs to be paid to how autonomy is measured in future

research.
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A second limitation to these analyses is that we used data for only two countries:
India and Pakistan. A more substantial test of the comparability of measurement of
autonomy across developing countries is needed. However, data limitations to date
preclude such a test. Specifically, autonomy is often measured with different indicators
not only in different surveys, but also even within the same survey applied in different
countries. This limitation is thus not so much a shortcoming of this research specifically,

but is a shortcoming of any comparative work on women’s autonomy.

28



REFERENCES

Balk, Deborah. 1994. "Individual and Community Aspects of Women's Status and
Fertility in Rural Bangladesh." Population Studies 48:21-45.

—. 1997. "Detying Gender Norms in Rural Bagladesh: A Social Demographic
Analysis." Population Studies 51:153-172.

Basu, Alaka Malwade. 1992. Culture, the status of women, and demographic behaviour :
illustrated with the case of India. Oxford & New York: Clarendon Press &
Oxford University Press.

Batliwala, Srilatha. 1994. "The Meaning of Women's Empowerment: New Concepts from
Action"." in Population Policies Reconsidered, edited by G. Sen, A. Germain,
and L. Chen. Boston: Harvard University Press.

Blumberg, Rai Lesser. 1994. "Women's Work, Wealth, and Fmaily Survival Strategy:
The Impact of Guatemala's ALCOSA Agribusiness Project." in Women, The
Family, and Policy, edited by E. Chow and C. Berheide. Albany: State University
of New York Press.

Bollen, Kenneth A. 1989. Structural equations with latent variables. New York: Wiley.

Dixon-Mueller, Ruth. 1978. Rural women at work : strategies for development in South
Asia. Baltimore: Published for Resources for the Future by the Johns Hopkins
Press.

Dyson, Tim and Mick Moore. 1983a. "On Kinship Structure, Female Autonomy, and

Demographic Behavior in India." Population and Development Review 9:35-60.

29



Hashemi, Syed, Sidney Schuler, and Ann Riley. 1996. "Rural Credit Programs and
Women's Empowerment in Bangladesh." World Development 24:635-653.

Jejeebhoy, Shireen J. 1991. "Women's Status and Fetility: Successive Cross-sectional
Evidence from Tamil Nadu, India 1970-1980." Studies in Family Planning
22:217-230.

—. 2000. "Women's Autonomy in Rural India: Its Dimensions, Determinants, and the
Influence of Context." in Women's Empowerment and Demographic Processes:
Moving Beyond Cairo, edited by H. Presser and G. Sen. New York: Oxford
University Press.

Jejeebhoy, Shireen J. and Zeba Sathar. 2001. "Women's Autonomy in India and Pakistan:
The Influence of Religion and Region." Population and Development Review
27:687-712.

Joreskog, Karl G. and Dag Sorbom. 1988. "PRELIS: A Preprocessor for LISREL (2nd
edition), Scientific Software."

Mason, Karen. 1986. "The Status of Women: Conceptual and Methodological Issues in
Demographic Studies." Social Forces 1:284-300.

—. 1997. "How Family Position Influences Married Women’s Autonomy and Power in
Five Asian Countries." East-West Center, Honolulu.

Mason, Karen and Herbert Smith. 1999. "Female Autonomy and Fertility in Five Asian
Countries."

Menon-Sen, Kalyani and AK Shiva Kumar. 2001. Women in India: How Free? How

Equal? New Delhi: UNDP, India.

30



Morgan, S. Phillip and Bhanu Niraula. 1995a. "Gender Inequality and Fertility in Two
Nepali Villages." Population and Development Review 21:541-561.

Safilios-Rothschild, Constantina. 1980. "A class and sex stratification theortetical model
and its relevance for fertility trends in the developing world." Pp. 189-202 in
Determinants of Fertility Trends: Theories Re-Examined, edited by C. Holn and
R. Machensen. Liege: Ordina Editions.

—. 1982. "Female Power, Autonomy and Demogrpahic Change in the Third World." in
Women's Role and Population Trends in the Third World, edited by R. Anker, M.
Buvinic, and N. Youssef. London & Canberra: Croom Helm.

Sathar, Zeba, Nigel Crook, Christine Callum, and Shahnaz Kazi. 1988. "Women's Status
and Fertility Change in Pakistan." Population and Development Review 14:415-
432.

Smith, Herbert L., Sharon Ghuman, Helen J. Lee, and , and Karen Oppenheim Mason.
2000. "Status of Women and Fertility." Pp. Machine-readable data file.

UNDP. 1995. Human Development Report. NY, NY: Oxford University Press.

Vlassof, Carol. 1994. "Gender Inequalities in Health in the Third World: Uncharterd
Ground." Social Science and Medicine 39:1249-1259.

Vlassoff, Carol. 1992. "Progress and Stagnation: Changes in Fertility and Women's
Position in an Indian Village." Population Studies 46:195-212.

Whyte, Martin King. 1978. The Status of Women in Preindustrial Societies. Princeton:

Princeton University Press.

31



[43

LA

9A

SA

A

*JJUI[OI A WO AWOUOINY 0§ [SPOJA] JUSWAINSBITA] [ePIU] “B] dINSL

YA €A A I
A
\
QOUD[OIA




133

9A SA YA EA A LA IA

QOUQ[OIA
Jo Aoewni3o]

QOUD[OTA
[enI0Y//paied,]

*QUI[OI A WIOIJ AUWIOUOINY 0] [OPOJA] JUIWAINSLIA] [BUL] °q] 1n31]



Suiprom

ITA 0CA 61A 8IA LTA 91A SIA PIA €IA CIA ITA 0TA 8A

*SUOISII([ A[Twe, ] Ul AWOU0INY J0J [DPOJA JUIWAINSBIJA] [BUl] T 9INGL



93

Suiprom

!

\
d
LEA 9¢A YEA CEA CEA TEA 0EA 6CA STA LTA 9CA SCTA
/ ~

juwonjuau]
Ayunwwo))

*JUIUWIIA[OAU] AJIUNWWO)) Ul AWOUO0INY 0] [OPOJA] JUIWINSBIJA] [BUL] °€ AN



9¢

Suipiom

ESA CSA ISA 0SA 6VA VA LYA 9YA SYA 1474\ EVA A IvA OvA 6€A

SoLUVuULYH

ployesnoy

*SUOISIII(] JIWOUO0IT P[OYISNO Ul AWOUO)NY JA0J [OPOJA JUIWIINSBIA] [BUIL] *§ InTL]



LE

{1OTIUO0D Y)I1q SN 0] JOYIOYM PISSNOSIP I9A NOA dABH €T

{OABY 0] UIP[IYO AUBW MOY PISSNISIP I9AD NOK dABH 7T

Juaut opIsiny " 12

{MB[-UI-SID)SIS JOP[H """ 0T

(MEB[-UT-SI9Y)0IQq ISP 61

CMB[-UT-ISYION ™ 81

(MB[-UT-Iyle, L1

jpuegsny :91doad Surmor[oy a3 Jo 2ouasaxd oy ur uorurdo ue Suraig/gunyeads o[qerrojwooun [99J nok oq 971
UQIP[IYO JNOA ALIEW 0) WoyMm 01" ST

0} UDIP[IYD JY} PUas 0} [0OYIS JO Puly Jeym Rl

UQIP[IYD INOA JAIS 01 SUI[OOYdS Yonw Moy - €1

3[01s S[[e} P[IYd B J1 Op 0} Jeym- - 1!

Suraeyaqstw 103 uaIp[Iyo ystund o3 1oypoym 1

awoy JnoA 03 s3songd Suniaur - 01

"9A®BY 0} UIP[IYO Auew Moy " 6

s[eaws AJrwey 10§ oxedard 01 pooJ 1BYA\ UOISIOSP SIY} UL ABS 159183 QU3 SBY " OUm PUB ‘TUIMO[[O] o) SOPIOSP A[IWe] INOA Ul OYA 9

SUOISI( Ajiwre|

(ATo1R1 ATUO 10 ATre[n3ar Apirey uaddey] sIy) soop pue ‘noA 38aq J0 Y I9Ad pueqsny JnoA sa0(q L

(Apuanbaiy uaIp[yo ayy 18aq Ays JI-- 9

(3OTIppe SnIp JO pIeunip e sem oys JI-- S

{SI9PIO SIY MO[[OJ JOU PIP IO JUSIPIQOSIP SeM dYs JI** R

{S9I0YD P[oyasnoy pajod[3au ys Ji-° €

(ATIWe] SIY JO SI9qUIdW JOTUIS JOUJ0 10 syudred s1y 03 [nJ109dsaIsIp sem oys J1 9Jim s1y Suneaq ur payynsn( aq pueqsny & pnop 14
Jjuaddey sty soop udJ0 MOY pue noA am AISue 9q [[IM O 9SneI(q pueqsny INOA [YIrm 39I3eSIp 0} prerje nok oIy I

UIOIA

SIsA[eUy ay) uI pas() AUIOUOINY JO SUOISUIWI(] PUE SI0)JLIIPU] AwouoIny °I d[qe],



8¢

(sarmrpuadxd proyssnoy uo puads 03 puey ur yseo Aue 303 nok oq ‘0S
{3uads S oWOOUI [[BISAO S P[OYISNOY 93} MOY Ul ABS dABY NOA O(] 6F
(" Tpasn a1k S3UILIBY INOA MOY UL ABS B 9ABY A[[ensn noA op ‘uIed noA Asuow oy} sdoay oym JO SSo[pIesay ‘S
(" pueqsny InoA 01 11 JO [[B 9AIS A[[ensn nok op ‘Aouowl UIed noA udy Ly
(,(110ddns 103 U0 AJo1 P[NOO NOK 3s[d
QUOSWIOS AIAY} S YA PAUIqUIOD) UIP[IYD JNOA pue J[3sinoA 1poddns 03 9[qe 9q nok pjnom ‘nok 11oddns 03 9jqeun a1om pueqsny Jnok J OF
,uo Aguowr puads 03 Jeym IN0qe ISI0 OB [IIM JUO[R N[€} JOAd pueqsny INOA pue nok o S
Komal 10A11S/p103 [0S 0 aseyodind 03 Jayjoym: - %
A11BW SOATIR[QI USUM QAIS 0] SIS jeym " S%
s[ewrtue [[9s 10 aseyoind o3 1oypoyMm W
QwIoY Y} SPISINO JI0M PINOYS NOA J0U IO ISYIyM " L
AL ® se yons poyasnoy a3 10y spoo3 Jofew aseyoind o3 1oypoym OF

s[eaw AJruej 10§ Anq 03 POOJ JBYA\ (¢ UOISIOIP ST} UI ABS }S91LAIT o) SBy *"oym pue ‘SUIMO[[0J Y} SOPIOOp AIWUE] INOK Ul OYA\ "6€
SUOISII(] IWOUOI P[OYISNOH

JAmunuwod ayy ur Suruaddey ST jeyM INOGR JOYI0 YIBD YIIM JUO[E N[} JOAD pueqsny Jnok pue nok o ‘8¢
BUIDUIO 91} 03 03 NOA pIp*** ‘L€

QIAOW B PAYOIBM ‘9¢

UOISIAQ[Q) PAYIjem" "S¢

OIpeI Ay} 0} PAUSI["** ¥E

Iodedsmou & pear nok aaey yoom ised oy Uy €€

oFe[[IA 1XU AU} 7€

ouuys Aqredu e ‘1€

Iey Aqreou g ‘0€

oFe[[IA 9 UI SPUSLY JO SIAIIR[I JO dWOY " 6T

93e[[IA oY) UI JOIUAD AJUNUIIOD B ** ‘8T

9Be[[1A 9Y) OPISINO SP[AY " LT

IOJUQD 3By [B00] Ay} ‘97

1o3JeW [BO0] YY" ST

punoduwos oA apisino aoe[d Aue :0) 03 03 uorssmuIdd 0] IOqUISW AIWUE] JOTUIS JO pueqsny JNOA St 01 dABY NOA O(J v

JUSWIIAJOAU] AJUNUWIWO))

PJu0d ‘Y 3Iqe],



6¢

J(uorsstaad: - noyirm ysim noA se [31] asn noA pnod ypm paurquiod): - Ajaadoad 1030 Aue umo A[euosiod nok o
{31 OP 0] 991J [99J NOA PINOM ‘SIOqUISW AJIWE] J3YI0 J0 syudted oA 10J 313 [[ews & Anqg 0) pajuem nok J|

{1 Op 03 991J [99J NOA pInom ‘9[3ueq Jo s3urLes Jo Jed € se yons ‘A1jomal Jo wol [[ews © J[9SINOA Anq 0} pajuem nok
Jpueqgsny JnoA Surnsuod JNOYIIM J1 OP 0} 991J [93] NOA P[NOM ‘SSAIP © J[OSINOA Anq 0} pajuem noKk JJ

%S
€S
K4S
‘18



014

"SUWIRU J[QRLIBA JOJ | J[qB], 39S . SOIIPU] UONBIYIPOIA],, 10 SPULIS [N,

I019q jou Inq pajdwone [opow 10JoB} 0M)
A1100d peo] 03 SoNUNUOD $GA

YPA-6€A 0] SUONJR[QII00 315933nS [N
(8%A°LyA) 10J UOIIB[II0D JOLID 1S933NS [N

I019q jou nq pajdwone [opow 10Joe} 0M)
A1100d peO[ §CA PUR $7A

(9€A°GEA) 10 SUONB[OIIOD JOIID 1S933NS I
LEA-EEA SWAI J0J SUONB[ALIOD JOLID 315333 ns [N

101199 j0U Inq poydwa)e [opow 10JoR) OM])
(01A°gA) I0J UOTIB[OLIOD JOLID 15933nS [N “Al100d SpPBO[ 6A
[TA-9 1A 10J SUOTIR[ALIOD JOLID 15933NS [N

J10J SUOTIB[QIIO) JOLID }SA33NS [N S€TA ‘TTA I0J MO[ SSUIPBO[ WA

Q[ '=UONE[ILI0D JOJOR]
QA-TA 10J [[ewus s3uIpeo] ‘IoYSIY SONI[IqRI[o W)l
LA PUB [A JOJ MO[ SONI[IQBI[OT W)

,SOION

66’ 80
66’ 80
66’ 60’
86 or
L6 0
S6° 90
16’ 80°
68 80
€6 80
6 80°
LY or
8L I
01 Lo
66’ 80°
66’ 1%
[dI/VASINY

#%%(88)98°60C1
35(COT)8E €SET
w5 (E0DTESHIT
w5x(POTTE€LOT

#6A paddoig

10919 SuIpiom poppy
UONB[A1I0D JOLId PIPPY
[opow 1030BJ-3U()

SNOISIOHd DTINONODH A'TOHISNOH

2%(£9)S€°8€€
+%%(88)05°06S
368778001
+%%(06)60°01C1

w5:%:(29)T9°LIL
x#%(SL)66°006
s (9L)LT ESET

wxx(POTOT ¥LST

wx(P1)TS €TT
wx:(€1)60°6LT
wxx(P 16V 19€

Gp) X

paddoip g¢A pue yza
Pappe UONR[S1I00 JOIIH

Poppe 109130 SuIpIopm
[opow 10398J-3U()
INAINHATOANI ALINNININOD

UONB[QII0) J01Id PIppe ‘A paddoiq

Poppe 109130 SuIpIopm
"J10D JOLID + {¢7A 29 7gA paddoi(q

(PTASCTA)
[opowr 1039.J-2U()

SNOISIOAA ATIANVA

[opoul 10J0BJ-0M ],

Poppe 109130 SUIpIop
[opou 1030BJ-3U()

HINHTOIA

[SPOIN

SOSAJeuy J1030B,] [RUOISUSWIPIU() JO SHNSY T d[qeL



8%

100> 5

sws:(1E)TL'61LY
w55:(LT)8T €8T
s53:(80)S8 V6LE
wx:(1 PP 0186

(¥p), X eouaropiq

#53:(611)8S 6768
+5(06)£9°1TS€
s33(06) LY TSP
+%%(S7)96°€€66

(3'p), X o[eos pawung

3%(88)98°60C1
#5%(€9)SE°8€¢C
s33(29)T9°LIL
w5xx(P1)TS €T

(rp) X vdd

SOIWOU0dH PJOYISNOH
JUOWIDAJOAUT AJTUNUILIO))
SUOISIO(] P[OYISNOH
QOUQ[OIA

[SPON

SI[BIS pIWIWING 0) S)[NSIY SISA[eUY .10)08,] Alojeurijuo)) jo uostiedwio) ¢ d[qe],



(44

100> s

86°=IA1 ‘80'=VASINY ‘s%x(+901)81 988t 1=a1enbs 110 :31J [opow {[eUOTLIP JJO SUONL[ILIOD {[EUOTLIP UO SIOUBLIEA :9J0U

09 *%%99 *%%80 0 wxxlV

S6 wx%xL9 0 T2

43 wxxL0 *%%07

w#%xL8 w9

*#%E9

SOIIOU0dH KjTunuo)) A[Tune ZIOU[OTA [9OUI[OTA

SOIWIOUO0YH
Ayunuwwo))
Arure g
TOOUD[OIA

[9OUD[OIA

AWOU0)NY JO SUOISUIWI(] UMY SUONB[ALIOD ‘b d[qeL



1974

100> s

86°=IA1 ‘80'=VASINY ‘sx(+901)81 988t 1=a1enbs 110 :31J [opow {[eUOTLIp JJO SUONL[ILIOD {[EUOTLIP UO SIOUBLIEA :9J0U

09 *%%99 *%%80 0 wxxlV

S6 wx%xL9 0 T2

43 wxxL0 *%%07

w#%xL8 w9

*#%E9

SOIIOU0dH KjTunuo)) A[Tune ZIOU[OTA [9OUI[OTA

SOIWIOUO0YH
Ayunuwwo))
Arure g
TOOUD[OIA

[9OUD[OIA

AWOU0)NY JO SUOISUIWI(] UMY SUONB[ALIOD ‘b d[qeL



