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In this briefing paper you will find out how to:

. Understand the ‘index’ or scale created by factor analysis
Design a factor based on 3+ indicator variables using Confirmatory Factor

Analysis (CFA)

Compare the average of a scale in two countries

Test the average level of a scale in two or many states

Find out how gender attitudes differ in India and Bangladesh

- x1

19

EgalDecide

gates the gender aspect of the im- 1
pact of poverty alleviation
schemes in rural India and Bangla-
desh. Combining a variety of
sources, we aim to offer a fresh
view on the effect of anti-poverty
interventions by focusing on
how women's involvement in
the labour market is mediated via
local gender norms. To interpret
our findings we draw on
an innovative combination
of approaches from a number of
disciplinary backgrounds including
sociology, economics and social

policy.

Introduction: This paper forms
part of a project which investi- @*"_’ x2 )
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What is a factor?

A factor is a combination of the original variables. Factors are used to estimate values which are
not measured directly in the data. A factor is a latent construct. Factors represent the un-
derlying dimensions that summarise or account for the original set of variables (Bowen and Guo,
2012). Well-defined factors can then be used in the way normal variables are. For example we
could calculate a regression between respondents having more egalitarian view towards women's
work and other variables such as age.

How do we create a factor for gender atti- .
tudes? Science and Gender Norms

The scientific way to study gender is to al-
low for change, and allow disapproval to be
shown. This does not mean to agree with
either the ‘approval’ or ‘disapproval’ of the
social norm, but to be aware that there is a
spread of attitudes around the norm itself.
In some cases the amount of dispersion in
two societies can be compared by measur-
ing the variance of the factor.

Factor analysis is useful when we wish to re-
search concepts which can not be measured di-
rectly such as norms. There are many types of
factor analysis. In our project we use confirma-
tory factor analysis (CFA) and hence structural
equation modelling (SEM). CFA involves explor-
ing a priori assumptions about causality. In our
case we indentified variables which we sus-
pected to be related to attitudes towards

women.
Figure |: Distribution of Attitudes

For example when we looked at the norm that |/APout Women (World Values Survey,

men and women can participate equally in the |India, 2000) Norm
economy we considered four variables:
. Who has the final say on health care?
. Who has the final say on making large
household purchases?
. Who has the final say on making house-
hold purchases for daily needs?
. Who has the final say on visits to family or
relatives?
(See Figures and data on pages 6-7 using DHS.) ] “® Egaltarian Avout Gender

Using the answers to these questions, we can see if there is an underlying norm structure (Figure
I, which uses World Values Survey data). Here we have chosen variables we suspect to be linked
to women’s ability to make decisions in the economy. Our village-based research also examines
attitudes about work roles.

Creation of the Measure of Attitudes and Social Norms For Figure |

Using the World Values Survey, with N=2000 male and female respondents in the year 2006, we are
able to combine five attitude questions into one factor. The five are worded as follows:
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. Egall: (WVS D018, a yes/no variable) “If someone says a child needs a home with both a father
and a mother to grow up happily, would you tend to agree or disagree?”

. Egal2: (WVS D022, a yes/no variable) “Do you agree or disagree with the following statement:
“Marriage is an out-dated institution.”

. Egal3: (WVS CO059, a yes/no variable) “Imagine two secretaries, of the same age, doing practi-
cally the same job. One finds out that the other earns considerably more than she does. The
better paid secretary, however, is quicker, more efficient and more reliable at her job. In your
opinion, is it fair or not fair that one secretary is paid more than the other?” (Fair/Not Fair)

And 2 Likert Scale variables:

“For each of the following statements | read out, can you tell me how strongly you agree or disagree

with each. Do you strongly agree, agree, disagree, or strongly disagree?”

. Egal4: (WVS D057) “Being a housewife is just as fulfilling as working for pay.

. Egal5: (WVS D059)“On the whole, men make better political leaders than women do.”

We used the MPLUS method of categorical variables to combined the Likert scales with the dummy
variables shown above. Because some respondents who said ‘No’ to all three dummy variables also
had the lowest response option on two Likert Scales, the resulting index is very lumpy with strong
skewness. The scaling placed more egalitarian views about men and women at the righthand side of
the scale. Measures of goodness of fit ‘combined fit index’ (CFI) and the root mean squared error of
estimation (RMSEA) performed well for this model. These depend on the sample size and the com-
plexity of the model, or degrees of freedom (Kaplan, 2009).

In Figure |, the mean of the scale is around zero, as shown by the overlaid ‘normal curve’ peak. The
dispersion of the scale was not set by us, and instead reflects the situation for these variables without
making a standardising adjustment. Commonly when doing a CFA one adjusts the standard deviation
of the factor to |, giving a scale generally ranging from about —3 to +3. Because we are creating sev-
eral indices we wish to compare the distributions without setting them all to the same dispersion a
priori. Therefore the scale shown has a
much narrower range.

Figure 2: Male and Female Groups
Show Small Differences in a Scale

(Note: Left graph is 0 for Males, and
right one is | for Females; Source is
WYVS 2006 for India)

Testing Group Differences of Norms S B - o4 -5 o 5 !
Egalitarian About Gender
. [ Density
To compare any two social groups, e.g. normal fegal
men vs. women, we can first compare the Grapfis by female
mean of the factor within each social
group.

Then we make an inference after allowing for a 95% confidence interval around one of these means.
If the second mean lies within this interval, we could conclude that “in repeated samples of this kind,
from this population, there is a 95% chance that Group 2’s mean would lie near the Group | mean in
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the sense of being within this confidence interval.” A shorthand test of such a hypothesis is offered by
either the t-test or the ANOVA procedure (Field, 2013, Chapter | 1).

Table I: T-test of a Difference of Means By Sex for India Egalitarian Index, 2006

Group | Cases Mean Std.Err. Std.Dev. [95% Conf. Interval]
_________ +____________________________________________________________________
Males | 1139 .068 .014 .477 [.041, .096]
Females| 861 -.093 .017 .512 [-.127, -.056]
_________ o
combined | 2000 -.001 011 .498 [-.023 , .021]
_________ +____________________________________________________________________
diff | 162 022 [.118, 205]
diff = mean(0) - mean (1) t = 7.28
Ho: diff = 0 degrees of freedom = 1998
Ha: diff < 0 Ha: diff # 0 Ha: diff > 0
Pr(T < t) = 1.00 Pr(|T| > [t]) = 0.00 Pr(T > t) = 0.00

Source: WVS, 2006, anova results from Stata v13, CFA based on runmplus using MPLUS version 7.
See also Cramer, 2003, chapter 10-11, which explains the adjustment made when allowing for age
differentials in the Groups for an ANOVA as an alternative to the t-test.

Critical Assessment of T-test

The World Values Survey has sampling problems in taking just 2000 respondents for India. In using a t
-test, we are assuming random sampling across the whole country. There is no guarantee that this
sample is random. Instead WVS used quota sampling methods. They got clusters of cases in specific
geographic areas. The sample is big enough in absolute terms to support inference to all-India.

We usually assume that the variance of the factor for Group | is the same as the variance of the fac-
tor for Group 2. We could make an adjustment to allow for different estimated group variances.

Finally we notice the difference between a statistically significant t-test result, and a substantial dif-
ference in attitudes. Here, the difference in the means is very small but is statistically significant.
Figure 2 shows a small leftward shift of the women’s attitude distribution relative to that of men.
Ironically, the statistical test has minimal stringency. If we require effect sizes, we will need a regres-
sion to be done. Otherwise the supposed ‘male/female disagreement’ over gender norms is mislead-
ing. The statistician should not merely deduce using inference, but should draw a warranted conclu-
sion overall looking at the substantive size of a difference of the mean. The mean represents the so-
cial norm.

Taking the Analysis Further

Using regression or analysis of covariance we can discover whether age and having children are inter-
vening factors which moderate or mediate the apparent relationship of sex with attitude. MacKinnon
(2008: Chapter 6) explains how mediation analysis is done.

Our analysis shows that the attitude is relatively less egalitarian among older people than among the
youth in India in 2006. Furthermore, an interaction of sex and age is non-significant, so this was not
only the case among women—who are commonly assigned key roles in child care—but also among
men in this survey.
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Gender Norms

When we approach issues of stereotypes about gender roles,
we place ourselves outside the social norms for a moment.
We describe the social norms, and then allow for our own
and each other person’s opinion — known as their ‘attitude’ —
to lie outside or near the norm. A scale would allow a person
to deviate, either in very strongly approving, or disapproving
ways, relative to the social norm. The histogram shows the
norm about holding egalitarian views as a range of views lo-
cated in the middle. Those to the right of this zone are
strongly tending to disapprove of patriarchal inequality of the
genders. Those to the left are strongly tending to approve of
patriarchal inequality of the genders.

This complex definition allows for change in the gender norm
over time.

Diversity in the society is seen (Figure 1) as holding views fur-
ther away from the mean.’

There may be important differences in wording from one sur-
vey to another. In particular, the wording may be ‘about the
society’ in one survey and ‘about one’s own views’ in another.
In the first case, Respondent reports on social norms. In the
second case, Respondent reports on personal attitudes. In ei-
ther case, we can argue, the Latent Factor represents a social
norm, or a normal medium point, at its mean. However, the
dispersion means a different thing and will tend to respond to
different aspects of knowledge: knowledge about diversity in
the first case; and willingness to admit deviation from a norm,
in the second case.

How Many Parameters Are There in a ‘Factor’?

he University of Manchester

Further Analysis of the Pa-
rameters Is Possible

Secondly we can test whether the
measurement model is the same in
Groups | and 2. For instance, is
the measure constructed with the
same parameters (the factor
scores for each measured vari-
able) in rural India and rural Bang-
ladesh? This group test is done
using a statistical package such as
MPLUS. This software can test all
possible models and rank them,
allowing us to see whether a
model with separate sets of pa-
rameters is better than one with a
single set of parameters.

A Final Test for Group Differ-
ences: Panel Data

Thirdly, we can test for change
over time. It is necessary for a
test over time that the sampling
and question wordings should be
invariant over time. With WVS,
which is a multiple-period cross-
sectional survey, analysis of
change over time may be useful.
In MPLUS the group test can be
done by pooling the data and de-
fining as Groups the two time pe-
riods.

Figure 3 shows a measurement model with three manifest variables. The estimate has measure-
ment parameters which tell us exactly how many scale points go onto the new factor measure
from each of the underlying variables. (A parameter is an estimated quantity. There are other
parameters, e.g. the variance of the factor.) Three possibilities exist, as shown in Figure 4. Con-
sider one more example before interpreting Figure 3 in terms of the number of parameters esti-
mated.

mons, University of Manchester, 2015
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To illustrate, three manifest categorical indicators have been laid out on an ordinal measure in
Figure 3.

Figure 3: Women’s Views on Women’s Control Over Decision Making

Kernel density estimate

1.8

Source: Bangladesh DHS, 201 1. Primary data analysed
with a Likert scale manually constructed for each vari-
able v743a, b and d.

An Index of the Women Making Decisions
About Spending In the Household

1 2 3 4
v743a person who usually decides on respondents health care

%1 person who usually decides on respondents health care
————— ¥2 person who usually decides on large household purchases
-+ %3 person who usually decides on visits to family or relatives

From such data a factor can usually be constructed.

kernel = epanechnikov, bandwidth =0 1513

Source: Bangladesh DHS, 2011. Pri-
mary data analysed with a Likert scale
manually constructed for each variable
v743a, b and d.We obtain CFI=1.0, or
with survey weights on, RMSEA=0.00,
with a tight fit.

The methods raise two key issues.

Is Each Manifest Variable a Trace
of a Latent Normal Distribution?
Clearly the distributions are not
normal as coded. The STATA
default method will be to take
them as if there were a latent
normal distribution, and estimate
one parameter for the slope in
regressing each X on F, where X
is the manifest variable and F is
the new factor. The MPLUS
methods more easily allow inde-
pendent estimates of each of 4
categories (k-1) for the two vari-
ables (v-1), ie eight parameters in
the measurement model instead
of just two.

The key to MPLUS methods is
that the covariance matrix is the
‘dataset’ on which the estimates

mons, University of Manchester, 2015

Gender Norms in the Demographic and
Health Surveys

The DHS contains information well suited to a factor for
measuring how far a woman is permitted to (or takes upon
herself to) make decisions about spending money.

The first element in the factor is whether she is the person
who usually decides on her own health care. We code as
more egalitarian the people who respond that she ‘alone’ de-
cides this; as least egalitarian those who say ‘husband/partner
alone’ decide it. In between an ordinal scale is set up with her
-joint-with-husband coming second, her-joint-with-someone-
else next, another person coming next, and of course the
husband alone coming last.

Further manifest variables are available for 2 other types of
purchases for Bangladesh 201 | in DHS:

. Who decides on spending for a large household pur-
chase
. Who usually decides on a visit to friends or relatives.

A PhD on the permission granted women to make decisions
about their own physical mobility was written recently by
Nikhila Menon. We acknowledge that research which used a
specific method of factor analysis known as item-response
theory, ‘IRT’, and specifically a Rasch model, which requires
|0 or more manifest measures.
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are based. This matrix is enlarged if CATEGORICAL measures are introduced. The covariance
matrix is then re-estimated using the new latent factor values which give correlations (and covari-
ances) similar to the original correlations. This method gives the user the freedom with a CATE-
GORICAL subcommand to instruct that XI and its friends X2 and X3 are multinomial. Each is
then granted a latent normal curve of its own (effectively), and each value gets a threshold of its
own, excepting the reference values.

Is the DHS Able to Compare Men’s With Women’s Views on Decision Making?

In the Bangladesh DHS 201 |, women have an exhaustive survey, but men form a small subsample
and men have only a short survey. Here it is not possible to test the group of men against the
group of women.

How Do You Test For Group Differences in STATA?

We can use the analysis of variance command, ‘oneway’, to get an unadjusted Anova test for all
8 regions of Bangladesh (Table 2). We find statistically significant differences between the re-
gions. Another option is to adjust this test for age of the woman, since age is negatively associ-
ated with egalitarian views. After adjustment, the tests still show significant differences by region.
Table 2 shows that degree of differentiation by region is small in substantive terms (ie on aver-
age). This analysis of variance needs to be supplemented by a table of means.

Again issues crop up: Do women live where they say they live? In Bangladesh, a good proportion of
people report their residence in one place, but have a de jure (legal) residence elsewhere. This
will affect attitudes not only in the measurement model... but over time, through evolution of
attitudes and gradual change of rural social norms in particular. Do the variances differ by region
because of diversity of attitudes being greater in the urban areas? There is evidence of variation being
higher in some regions, for which Bartlett’s measure is a good starting point. Retroductive
thinking then asks: why, and how do we explain, the regional disparity in the diversity of atti-
tudes around the broad national social norm? The Group Test in MPLUS then allows an empirical
test of whether the measurement model should be region-specific. This will be used in
our research, but is not shown here.

Table 2: Bangladesh Regional Differentation of Gender Egalitarian Norms

ANOVA Analysis of Variance

Source SS df MS F Prob > F
Between groups 64.6736207 6 10.7789368 15.08 0.0000
Within groups 12750.1759 17835 .714896324

Total 12814.8496 17841 .718280901
Bartlett's test for equal variances: chi2(6) = 46.6978 Prob>chi2 = 0.000

Source: STATA |3 based on the factor constructed with sem command, subcommands as shown:
sem (FEgal -> x| x2 x3) [pweight = weight], stand latent(FEgal) // use sampling weights
estat gof, stats(all)
predict FEgal, latent(FEgal)
label var FEgal "CFA latent variable representing egalitarian decision making”
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Figure 4: How The Number of Parameters Differs, Depending on Measurement Levels

v Ordinal Measures, v Ordinal Measures v Continuous Measures
Each Taken with k Sepa- | Taken as Continuous (e.g. a scale from 0 to
rate Categories Measures 10)

k-1 parameters * v-1 meas- v-1 parameters v-1 parameters

ures

(note: v is the number of attitude questions on a related topic in the questionnaire. k is the
number of categories, thus for example 2 for yes/now, or 5 for a Likert Scale {I=Strongly Dis-
agree, 2=Disagree, 3=Neutral, 4=Agree, 5=Strongly Agree}.)

We have underlined the three levels of measurement of the manifest variables. For example, if
there are five questions on the survey, there would be |6 parameters, or 4 parameters, depend-
ing on what assumptions were made. With |6 parameters a more flexible model can achieve a
better overall fit. Such models may be more sensitive to groupwise deviation in the measurement
model. MPLUS software or manual adjustments are used to create the estimate with |6 parame-
ters. SPSS defaults are to have just 4 parameters.

The Usefulness of Each Factor Component

We recommend using confirmatory factor analysis, so the decision about which manifest vari-
ables to include/exclude will rest heavily on theory/ies about reality. Theory is strongly influential
in CFA. A useful method of getting a ‘modification index’ helps show the impact of each X. In
combination, retroduction can be used to work out—perhaps with qualitative or historical evi-
dence—whether to leave all variables ‘in’ or remove one (Olsen and Morgan, 2005). Full models
and their variants can be tested as nested models (Bowen and Guo, 2012; Kaplan, 2008). In gen-
eral, CFA is preferred, but within that school of thought, adjustments can be made by research-
ers in response to evidence.

Factors Reflecting Background Cultural Factors in India and Bangladesh

Research on patriarchy and gender require background knowl-
edge about cultural differences. Selected measures gained from
the WVS can be compared across both India and Bangladesh us-
ing the World Values Survey (WVS, 2009). Furthermore, the
Demographic and Health Surveys (DHS) ask relevant questions
about domestic violence and women’s autonomy in many coun-
tries such as Bangladesh (NIPORT, 2007, 2011). India’s National
Family Health Survey (lIPS, 2006) also covers similar topics to the
DHS. A limiting factor is that the DHS questions are selectively
omitted by each country when they prepare the survey. In the
WVS, too, a question was omitted if a country believed answers
would be too homogenous, so there is not easy comparability of

Retroduction

The logic of asking why the
data take the pattern they
do.

In general, asking why soci-
ety has developed particu-

lar empirical evidence as a

reflection of its underlying

structure.

coverage.
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Figure 5: India, Socially Normal Level of ‘Control’ by Gender

Male Female

1.5

-1 -5 0 5 1 A1 -5 0 5 1
Believes in Control Not Fate
B Density

normal fcontrol

Graphs by female

Source: World Values Survey, India, 2006.
Figure 6: India, Socially Normal Level of ‘Compliance’ by Gender

Male Female

[To R
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-2 g 0 1 -2 -1 0 1

Prefers to Comply and Behave

N Density

normal fcomply

Graphs by female

Within India, the latent factor for ‘control’, ie self-efficacy, is highly significantly different for men
and women (t=7.9, p<0.01), with women lower ie feeling less in control and more fatalistic.
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Figure 7: India, Socially Normal Level of ‘Control’ by Rural/Urban Location

Urban Rural

-1 -5 0 5 1 -1 -5 0 5 1
Believes in Control Not Fate
I Density

normal fcontrol

Graphs by rural

Source: World Values Survey, 2006.

Figure 8: India, Socially Normal Level of ‘Compliance’ by Rural/Urban Location

Urban Rural

o 'i‘ | ﬁ
o
-2 -1 0 1 -2 -1 0 1

Prefers to Comply and Behave

[ Density

normal fcomply

Graphs by rural

Comparing rural with urban within India, rural people feel less ‘control’, ie self-efficacy, and the differ-
ence is highly statistically significant, (t=7.9, p<0.01).

Comparing rural with urban within India, rural people are also less ‘compliant’, and again the differ-
ence is highly statistically significant (t=3.9, p<0.01). N=2000 and df 1998 throughout. As Figures 5 to
8 show, however, the differences are relatively small. Figure 8 shows greater homogeneity in rural
India on the issue of being ‘compliant’. This is a measurable parameter: the variance of EgalDe-
cide.
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A Realist Approach to Latent Factors

We perceive each factor as a latent variable: that is, in reality there is a social norm
and we have measures which tap into that norm. Other ways of saying the same
thing are: “we have traces of the real in the data” (Olsen and Morgan, 2005); “we
can remove measurement error by using four measures of one thing, as long as they
all indicate that one thing” - a common statement—or as “entity realism” or “Latent
variables are measured indirectly through multiple observed variables” (Bowen and
Guo, 2012, page 18). Entity realism was discussed by Borsboom, et al.

With realism, the thing measured is real, and it is not just a variable.

Figure 8: )ustifiability of Cheating the Government
Authors who have dis-

Justifiable: Claiming government benefits to which you are not entitled x cussed the use of a measure
Highest educational level attained .

o of personal effectiveness as

part of a notional latent fac-

32 tor for control include Par-

( boteea et al. (2005) and Lee

and Guven (2013). These
1ok studies have also measured
- the degree of ‘compliance’
H—hﬂ of people in different coun-
o% , ,
6 7 8

“Never justifiable 2 3 p s tries. We were unable to
compare India and Bangla-
desh on either point.

Alvays
stifiable
Show Column % (all responses)

No formal education

Incomplete primary school

Complete primary school

Complete secondary school: technical/ vocational type

l. Complete secondary schaol: university-preparatary type

il University - level education, vith degree

J

Source: World Values Survey online data tool. URL http://www.worldvaluessurvey.org/WVSOnline.jsp.

Interesting findings from 40 countries excluding both India and Bangladesh were that,
internationally, those women who were relatively strong risk-takers were also more
likely to accept that sometimes a corrupt or cheating practice, such as not paying a bus
fare, is justifiable (Parboteea, et al., 2005). Risk-taking tendencies helped explain a raw
gender difference in the justifiability of cheating. The risk-taking is not a personal char-
acteristic, but a new social norm.

In the WYVS data, Bangladesh people unanimously rejected any justifiability of cheating.
In India, however, factor analysis showed a relatively stronger willingness to accept or
express that a justification may be given for cheating. An online data tool suggests that
saying cheating can be justified tends to occur among those with higher education.
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Project Partners:

The project ‘Gender Norms, Labour Supply and Poverty Reduction in
Comparative Context: Evidence from India and Bangladesh” runs from Janu-
ary 2014 —December 2016. The Cathie Marsh Centre for Census and Sur-
vey Research (CCSR) at the University of Manchester is working on this in
partnership with the BRAC Development Institute, Bangladesh, the Indian
Institute for Dalit Studies, Delhi, and the German Institute of Global and
Area Studies (GIGA).

See the web site http://www.cmist.manchester.ac.uk/research/projects/
norms-labour-supply-and-poverty-reduction/labour-supply-additional-
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