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Abstract

The measurement of inequality of opportunity has
hitherto not been attempted in a number of countries
because of data limitations. This paper proposes two
alternative approaches to circumventing the missing data
problems in countries where a demographic and health
survey and an ancillary household expenditure survey are
available. One method relies only on the demographic
and health survey, and constructs a wealth index as a
measure of economic advantage. The alternative method
imputes consumption from the ancillary survey into

the demographic and health survey. In both cases, the
between-type share of overall inequality is computed as
a lower bound estimator of inequality of opportunity.
Parametric and non-parametric estimates are calculated
for both methods, and the parametric approach is
shown to yield preferable lower-bound measures. In an
application to the sample of ever-married women aged
30-49 in Turkey, inequality of opportunity accounts for
at least 26 percent (31 percent) of overall inequality in
imputed consumption (the wealth index).
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1. Introduction

A key development in modern thinking about social justice has been the
theoretical incorporation of a central role for personal responsibility into the definition of
fairness. Since Rawls’s (1971) A Theory of Justice, and Sen’s (1980) Tanner Lectures,
political philosophers and economists have begun to ask what might be the right space in
which equality should be promoted. A distinction began to be drawn between inequalities
that are due to personal responsibility, and which may therefore be ethically acceptable,
and those that are not, and which may therefore be classified as unjust.

An important strand of this thinking has argued that equality of opportunity
provides the appropriate “currency of egalitarian justice” (Cohen, 1989). Society and the
State, as its representative, should aim to provide a level playing field, eliminating, to the
extent possible, inequalities due to morally irrelevant circumstances, whereas inequality
reflecting differences in personal efforts might well be acceptable. Variants of this
approach have been proposed by Dworkin (1981), Arneson (1989), and Roemer (1993,
1998). A recent overview of this literature can be found in Fleurbaey (2008).

Economists have also started considering the possibility that the distinction
between inequality of opportunity and inequality in the space of outcomes may matter,
not only normatively, but also positively. There is considerable evidence, for example,
that attitudes to inequality affect attitudes to redistribution, and that the extent and nature
of redistribution in turn affect both economic efficiency and equity.? And attitudes to
inequality may differ depending on whether people perceive income differentials as
arising from differences in effort, versus from differences in race, gender or family
background. It has also been speculated that inequality of opportunity may be negatively
associated with subsequent economic growth, whereas inequality that arises in response
to efforts may actually provide useful incentives, and not be detrimental. See
Bourguignon, Ferreira and Walton (2007), and Marrero and Rodriguez (2010).

In order to test these ideas empirically, a lively literature has developed on how
inequality of opportunity — perforce a somewhat abstract concept — can be quantified and
measured in practice. A number of approaches have recently been proposed, following
the formal definitions in Roemer (1993, 1998) and van de Gaer (1993). These include

2 On the first point, see e.g. Alesina et al. (2004). On the second, see, e.g. Bénabou and Tirole (2006).



Bourguignon, Ferreira and Menéndez (2007), Checchi and Peragine (2005), Ferreira and
Gignoux (2008), and Lefranc, Pistolesi and Trannoy (2008, 2009).

Although these papers differ in important respects in how they propose to
measure inequality of opportunity, they share some common features. In particular, they
typically rely on individual- or household-level data on at least two sets of variables: an
advantage (Roemer’s term for an outcome that everyone can reasonably be presumed to
value, such as income, wealth, educational achievement, or good health), and a number of
circumstances (Roemer’s term for variables that may be correlated with advantages, but
over which individuals cannot exercise any control — such as race, gender or family
background).

In practice, most studies have typically used some measure of economic well-
being (such as earnings, income or consumption) as an advantage variable, and data on
race, parental education and/or parental occupation as circumstances. For many countries,
however, even such a limited set of variables is seldom available in the same data set.
Specifically, most cross-sectional household income or expenditure surveys do not
contain information on the education, occupation or socioeconomic status of the parents
of today’s adult earners. This limitation has prevented the application of existing
techniques for measuring inequality of opportunity in a number of countries.®

This paper proposes two alternative methods for measuring inequality of
opportunity in settings where a standard household survey does not contain information
on the family background of today’s adults, but where an alternative survey might. In
particular, we explore the use of Demographic and Health Surveys (DHS), which are
available for 83 countries around the world, and which contain relatively rich information
on parental characteristics for a large subset of the adult population, namely all ever-
married women. DHS surveys do not typically contain any estimate of household income
or consumption expenditures, but they do include information on the ownership of an
array of assets and durable goods, as well as on various indicators of housing quality and
access to amenities. These variables have been used in the past to construct composite

indicators of household wellbeing and we show how they can also be used to generate

% At the very least, these data limitations have sometimes caused researchers to use much older data sets
that do contain the information on parents. An example is the use of PNAD 1996 data for Brazil in Ferreira
and Gignoux (2008).



lower-bound estimates of inequality of opportunity, either on their own, or in
combination with consumption data from a (separate) household expenditure survey.

The first proposed method relies on information from the DHS exclusively, and
uses a “wealth index” — constructed as the first principal component of the asset and
housing quality indicators — as a composite measure of socioeconomic status (following
Filmer and Pritchett, 2001). The second proposed method relies on additional information
from a household income or expenditure survey, from which the correlations between
consumption and various covariates common to both surveys can be inferred. These
correlations are then used to impute consumption expenditures onto the DHS sample,
following McKenzie (2005).* By construction, each of these methods gives rise to
distributions with very different properties, requiring different inequality indices for
analysis. For each case we derive suitable measures of inequality of opportunity, and
estimate them both parametrically and non-parametrically, along the lines of Ferreira and
Gignoux (2008).

Although the two approaches are quite distinct, they do ultimately rely, at least in
part, on the joint distribution of asset, housing and amenities indicators in the DHS, and
part of our contribution is to compare the ways in which that same underlying
information gives rise to different measures, as a result of incorporating data from other
sources, or applying different statistical procedures in the analysis.

We compare the two approaches in the context of an assessment of the degree and
nature of inequality of economic opportunity among Turkish women, using Turkey’s
Demographic and Health Survey (TDHS) and Household Budget Survey (HBS). Our
estimates suggest that between one-quarter and one-third of the observed inequality
among women in Turkey is due to unequal opportunities, depending on which method is
used. We also propose and describe an *“opportunity profile”, which reveals that
opportunity deprivation is particularly pronounced in rural areas of the Eastern provinces,

and among families headed by people with mothers with no formal schooling.®

* This imputation method may be seen as a simplified version of the “poverty mapping” methodology of
Elbers, Lanjouw and Lanjouw (2003).

® Turkey is an interesting application not only because of the data configuration and of its interesting
geographical and ethnic disparities, but also because it is a country with middling levels of income
inequality (Aran et al. 2008 report a Gini coefficient of 0.31 for consumption per equivalent adult), but
where people appear to be highly averse to inequality, and to attribute it to “social injustice”. 85% of



The paper is organized as follows. Section 2 briefly summarizes our general
approach to the measurement of inequality of opportunity, which is developed more fully
in a companion paper (Ferreira and Gignoux, 2008). Section 3 describes the datasets and
presents the two alternative indicators of economic advantage that we construct: the
“wealth index” and an imputed measure of household per capita consumption
expenditure. Section 4 adapts the measure of inequality of opportunity from Section 2 to
these alternative indicators, and discusses alternative parametric and non-parametric
estimation methods. Section 5 presents the results of the analysis for Turkey. Section 6
introduces the concept of opportunity profiles, and presents our estimates for Turkey.

Section 7 concludes.

2. The measurement of inequality of opportunity®

Most empirical studies have followed Roemer (1998) in associating inequality of
opportunity with that part of inequality which is due to morally irrelevant, pre-determined
circumstances, over which individuals have no control, and for which they can therefore
not take personal responsibility. Specifically, Roemer proposed that “leveling the playing
field means guaranteeing that those who apply equal degrees of effort end up with equal
achievement, regardless of their circumstances. The centile of the effort distribution of
one’s type provides a meaningful intertype comparison of the degree of effort expended
in the sense that the level of effort does not” (1998, p.12, emphasis added).

To see what such a definition implies formally, consider a finite population of

agents indexed by ie {1N} where each individual i is characterized exclusively by a

set of attributes {yi,C. e.}, with y denoting an advantage, C denoting a vector of

(|
circumstance characteristics, and e denoting an effort level. Let us also follow Roemer

(1998) in treating effort as a continuous variable, while the vector C; consists of J

respondents to the Life in Transition Survey of 2006 felt that the “gap between the rich and the poor was
too high” in Turkey, and when asked what was the “main reason why there are some people in need in our
country today?” 63% choose “injustice in society” as their answer.

® This section is based on and summarizes the more comprehensive discussion in Ferreira and Gignoux
(2008).



elements corresponding to each circumstance j (for individual i), with the typical entry
being C,' . Furthermore, each element C/ takes a finite number of values, x;, Vi .

This permits us to partition the population into what Roemer calls types, i.e.
population subgroups that are homogeneous in terms of circumstances. This partition is
given by IT={T,,T,,.., T}, such that T, UT, U..uT, ={L..,N}, T, " T, =3, Vl,k,

and the vectors C, =C,,Vi, jlieT,,jeT,,Vk. Let G*(e) denote the distribution of

effort and F k(y) denote the distribution of advantage, each within type k. If we assume,

as Roemer (1998) does, that advantage y is a monotonically non-decreasing function of

effort e, it follows that the effort and advantage ranks must be the same within each type:
G'(e)=7=F"(y) (1)

In this setting, Roemer’s definition of equal opportunities as a situation in which
levels of advantage are the same for each quantile of the effort distribution across all
types (as implied in the earlier quote), can be written simply as:

F¥(y)=F'(y) VLKT, eTI,T, €T )

This condition (2) has been presented as Roemer’s “strong” definition of equality
of opportunity in a number of recent papers, including Bourguignon, Ferreira and Walton
(2007), Ferreira and Gignoux (2008) and Lefranc, Pistolesi and Trannoy (2008).” In this
paper, we follow Ferreira and Gignoux (2008) in adopting a weaker criterion for the
empirical identification of equality of opportunity, namely that mean advantage levels

should be identical across types:®
#(y)=p'(y) VILKT, eILT el 3)
Adopting this weaker empirical criterion for equal opportunities, it follows that
the measurement of inequality of opportunity should seek to capture the extent to which

1*(y)#= ' (y), for k = 1. This would seem to call for an inequality index defined not on

" The definition in (2) is consistent with both the so-called ex ante and ex post approaches to measuring
inequality of opportunity (Fleurbaey and Peragine, 2009). Differences between the two arise only outside
equality. The approach we follow here falls within what those authors describe as ex-ante.

& Equation (3) is evidently much weaker than equation (2). It is not intended to replace (2) as a conceptual
definition of equality of opportunity, but simply as an empirical criterion for identifying equality of
opportunity in practice, when sample sizes cause the number of observations in each type to be too small to
estimate full distributions for each type. See Ferreira and Gignoux (2008) for a discussion of the trade-offs
involved in adopting this weaker criterion for empirical analysis.



the marginal distribution of advantages, y = (y,,... Y, ), but on the corresponding

smoothed distribution. A smoothed distribution, which we denote {yik}, was originally
defined by Foster and Shneyerov (2000), and is obtained from a distribution of

advantages y and a partition /7 by replacing each individual advantage y; with the type-
specific mean, ,uk(y). A natural scalar measure of inequality of opportunity is then

simply given by the share of overall inequality in advantage which is accounted for by
inequality in the smoothed distribution defined for a circumstance partition IT:
% :M 4)
Toy)

Here, 1() denotes a scalar inequality measure satisfying the axioms of symmetry,
the transfer principle, scale invariance, population replication and additive
decomposability.? Equation (4) then defines a measure of inequality of opportunity that is
at once firmly rooted in Roemer’s theory of inequality of opportunity, and quite intuitive.
It is simply the between-group share of overall inequality in y, where the groups are given
by a full partition of the population such that members of each group have identical
circumstances: the “between-type inequality share”.’® In Ferreira and Gignoux (2008),
where we formally derive this measure (and a closely related absolute index), we also
note three of its properties, as follows.

(i) If we require the inequality index I() to further satisfy the axiom of path-
independent decomposability, then the class of measures given by (4) collapses to a
single measure:

0 — EO({/‘ik }) (5)
" Ely)
where Eq denotes the mean logarithmic deviation.

° Formally, 0, QxA—> [0,1], where Q denotes the space of joint distributions of y and C, and 4

denotes the space of possible partitions 77 of such joint distributions.

1% The between-group share defined by (4) corresponds to a standard decomposition of inequality by
population subgroups, which uses overall inequality among individuals as the denominator. An alternative
decomposition, proposed by Elbers et al. (2008), adjusts the reference inequality (the denominator) to take
into account the number and relative sizes of groups in the partition. This alternative approach is specially
well-suited to identifying the most salient cleavages in a particular society. While we find it less
satisfactory as a lower-bound measure of inequality of opportunity — precisely because both the numerator
and the denominator are sensitive to the design of the partition — future research should investigate its uses
in describing the profile of opportunity.



(i) 6, itself satisfies the axioms of population replication, scale invariance,

normalization, and within-type symmetry, where the latter two are defined in Ferreira and
Gignoux (2008).

(iii) Given that not all relevant circumstances C are ever observed in the data, any
empirical partition 77 is an incomplete partition in terms of the theoretical full set of
circumstances. There may well exist relevant circumstances that lie beyond an
individual’s own control and that affect their lifetime advantage, but which are not
observed in the data. If we did observe them, and were able to further partition the
population into groups defined by those variables, the between-group share of inequality

might rise, but could certainly not fall. 4, is therefore a lower-bound on the actual share

of between-type inequality.

In the remainder of this paper, we apply this measure of inequality of opportunity
to a situation where information on the advantage variable y and the circumstance vector
C are not directly available in the same household survey, so that either y must be
constructed as a composite aggregate of various underlying indicators (our “wealth
index” method), or information on y from an ancillary survey must be used to impute it
into the main survey containing information on C (our “imputed consumption” method).

We compare the two methods in seeking to quantify inequality of opportunity in Turkey.

3. The data and two alternative indicators of economic advantage

In many countries, the analysis of inequality of opportunity is hampered by the
fact that no single dataset contains information on both an adequate set of circumstance
variables and on the desired advantage variable. This is the case in Turkey, for example.
Whereas Turkey’s Demographic and Health Survey (TDHS) provides detailed
information on circumstances such as family background, place of birth and
language/ethnicity, it contains no detailed data on earnings, income or consumption
expenditures. The Turkish Household Budget Survey (HBS), on the other hand, provides
detailed information on economic outcomes, but not on some of the most important
candidate circumstance variables, such as the education of the parents of present-day

workers.



We use the TDHS fielded between December 2003 and March 2004 by the
Hacettepe Institute. The data were collected from a sample of 10,836 households,
representative at the national level but also at the level of the five major regions of the
country (the West, South, Central, North and East regions). Information on basic socio-
economic characteristics of the population was collected for all household members, and
all ever-married women between 15 and 49 years-old also answered a detailed
guestionnaire on family background, demography and health. 8075 women provided such
information.

Although there is very limited information on earnings or consumption, the TDHS
(like other DHS surveys elsewhere) collected reasonably detailed data on certain durable
goods owned by households, on housing conditions, and on access to amenities. The
TDHS survey also contains information on a set of circumstance variables for the sample
of ever-married women, namely the region where they were born, the type of area of the
place of birth (rural or urban), the levels of education of both the mother and father, the
respondent’s mother tongue, and the number of siblings™.

A Household Budget Survey (HBS) was also collected in Turkey in 2003. This
survey collected information on basic individual and household characteristics from a
nationally representative sample of about 8,500 households. It is the staple survey for
assessing the distribution of household consumption expenditures, and thus contains a
reasonably detailed questionnaire on that topic, which provides the most reliable
estimates of current living conditions for Turkish households. Although the 2003 HBS
lacks information on a number of important circumstance variables, it does contain
information on durables owned, housing conditions, and access to amenities, comparable
to that available in the DHS.

This survey configuration permits two alternative methods to circumvent the
missing data problem for measuring inequality of opportunity. The first method is to
construct a household “wealth index” on the basis of information contained in the TDHS
alone. Wealth indices constructed from DHS information on the ownership of durable

1 Region was classified into three broad regions: West, Center, and East; the type of area of birth place into
rural or urban according to whether the respondent considered it as a village or sub-district or not; parental
education into four categories: no education or unknown level, primary, secondary, and higher education;
mother tongue into Turkish or another language; and number of siblings into: less than 3, 4t0 5, 6 t0 8, 9 or
more.
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goods (such as fridges, TV sets, cars, computers, etc.), on housing characteristics (such as
the type of roof materials and floor cover), and on access to utilities (such as water and
sanitation) have been widely used in estimating household welfare and in ranking
households for targeting purposes.*?

Following Filmer and Pritchett (2001), we define our “wealth index” as the first
principal component of a vector of assets x (including durables, housing characteristics
and utility access indicators) owned by households in the TDHS sample. In some cases,
such as the floor material in the dwelling, or access to sanitation or water sources, there is
arguably an ordinal nature to the alternative categories. In those cases it is statistically
preferable to treat those variables explicitly as ordinal in the analysis (Kolenikov and
Angeles, 2009). We therefore rank order the categories for those variables and aggregate
categories for which there is ambiguity about the ranking, and in this regard our treatment
differs slightly from the original Filmer-Pritchett method.

For each household i, the wealth index is given by:

y, = Za[u] ©)

p sp

where the p-dimensional vector a is chosen so as to maximize the sample variance of y,

subject to Zaf, =1. s denotes a standard deviation, and the overbar denotes a mean.
p

Table 1 describes the elements underpinning Turkey’s household wealth index, by
listing each element of the vector x, as well as its mean and standard deviation. In
practice, we compute two (slightly different) wealth indexes: the main index uses the full
set of asset variables available in the TDHS, and the subsidiary index uses only the asset
variables that are also available, in an exactly comparable format, in the HBS (the
“common set”). The subsidiary index is calculated to facilitate the comparison between
the two methods being proposed. The last two columns of Table 1 present the scoring
factors for each element of x in the TDHS sample (the vector a), divided by the standard

deviation, for the two asset indexes. The standard interpretation is that a yields the set of

12 See Filmer and Scott (2008) for a recent (and sanguine) assessment of the robustness of household
rankings based on asset indices originating from DHS information, when compared, inter alia, to detailed
consumption expenditure data.
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weights providing the maximum discrimination between households in the sample, in
terms of their ownership of these particular assets (x).*3

McKenzie (2005) lists a number of reasons why an asset index such as this might
in fact be preferable to consumption or income as a basis for inequality measurement,
including the likelihood that recall bias might be smaller for asset ownership questions
than for some income or expenditure questions. But he also highlights two potential
pitfalls in using asset indices, namely the possibilities of truncation and clumping.
Whereas truncation would most likely arise from not observing assets capable of
distinguishing either the very poor from those just above them, or the very rich from
those just below them, clumping might be caused by using too few assets, leading to
“false modes” in the distribution, arising from insufficient discriminating power in the
index. Figure 1 plots the superimposed histogram and kernel density estimate for our
main asset index, revealing the absence of both truncation and clumping.

The second method we propose to circumvent the missing data problem relies on
a simple statistical procedure for combining information on circumstances from the
TDHS with information on consumption from the HBS. Ultimately, since the link
between the two surveys is provided largely by components of the asset index (and a few
additional covariates), this second exercise can be seen as an alternative way of using
information on assets to measure inequality of opportunity in Turkey. Our approach here
closely follows McKenzie (2005) in imputing consumption from the HBS into the TDHS,
using a bootstrap prediction method.**

This procedure consists of combining a direct prediction based on a regression
model, with a repeated draw of residuals comparable to a bootstrap. The relationship

between wealth indicators X and per capita consumption c is estimated, on sample S,

(from the auxiliary HBS survey), using a log-linear regression model:
In(c)=XB+wy+e @)

3 The TDHS data files contain a pre-constructed asset index, supposedly also given by (6). As the survey
documentation does not describe the details of how that index is constructed, best research practice
generally involves computing the index from the underlying data, as we have done here. The correlation
coefficient between our main index and the TDHS index is 0.98, and the kernel density functions for both
indices are very similar, although the kernel for our main index is considerably smoother.

 This approach is a simplified version of the consumption imputation procedures proposed by Elbers,
Lanjouw and Lanjouw (2003).
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where w are demographic controls. The estimation of (7) provides the fitted coefficients
B and 7 as well as estimated residuals £. In order to reproduce the observed levels of

inequality, the imputation of per capita consumption into sample S, (the “main” DHS

survey) is constructed by adding the linear prediction, Xﬁ+w;¢, and a prediction of the
residual &. The predicted residual ¢ is drawn, for the sample S _ of the main survey,
from the empirical distribution of residuals obtained when fitting (7) to the auxiliary
sample S,. The procedure allows for heteroskedasticity by drawing & from the
distribution of residuals for households with similar assets®®. This is done in six steps:
(1) The regression in (7) is estimated using the common set of wealth indicators, and the
parameters B, 7 and residuals & are obtained.
(2) The sample S, of the HBS survey is divided into G = 10 groups, defined according to
the deciles of the distribution of the first principal component (the wealth index) y for the
set of wealth indicators common to the two surveys.*® Separate distributions of the
predicted residuals are identified for each of the 10 groups.
(3) The sample S, of the DHS survey is then divided into the same 10 groups, using the
same cut-off values for y as in the auxiliary sample.
(4) For each household i in group g in S, a residual &, is drawn from the empirical
distribution of residuals for households in group g in S, . The imputed value of per capita
consumption is given by:

C = exp(,é'xi +7'W, + Ei) (8)
(5) Measures of inequality of opportunity are computed using the imputed distribution of
per capita consumption.
(6) Following the bootstrap principle, steps (4) and (5) are repeated for a number R of
drawn replicate distributions of the residuals, and the measures of inequality of

opportunity are computed as the mean over the measures obtained for each replication. In

our analysis, we use R=20 replications. This replication process allows averaging out the

15 Heteroskedasticity might stem from a non-linear relationship between log consumption and wealth
assets, or from the higher noise in this relationship for richer households than for poorer ones.

16 We partition the sample into 10 groups in order to allow for a sufficiently high degree of
heteroskedasticity, while keeping group sizes to the order of a few hundred observations.
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bootstrap sampling error.

The set of wealth indicators common to the DHS and HBS surveys contains 14
variables for ownership of durable goods, and four variables for housing characteristics
and access to utilities. A variable indicating the ownership of agricultural land, and nine
variables for demographic controls and regional dummies are also included. Table 2
presents descriptive statistics for those variables in the two samples. The results for the
regression of per capita household consumption on these variables in the HBS sample are
then presented in Table 3. We use a log linear specification because of the likely

nonlinear relationship between the ownership of assets and consumption.
Per capita consumption is then imputed using the fitted coefficients g and 7

presented in Table 3 and the draws of the residuals. The descriptive statistics in Table 2
suggest that the set of regressors used for the imputation have similar distributions in the
two samples.’” Figure 2 depicts kernel density estimates of the distributions of total
household consumption observed in the auxiliary HBS sample, and imputed in the main
TDHS sample.*® The two distributions have reasonably similar shapes, and the levels of
inequality in actual consumption in the HBS and in imputed consumption in the TDHS
are also close: for the sample of 30-49 year-old women, on which our analysis focuses
below, the E(0)s are 0.337 and 0.360 respectively.

4, Estimating inequality of opportunity with missing data

We have now constructed two alternative economic advantage variables for each
household in the TDHS sample. Both are based on information on “wealth” (as proxied
by a vector of ownership indicators for assets and durable goods, housing quality, and
access to amenities), although the second variable also uses information from an auxiliary
survey on how those assets and a few other covariates correlate with measured
consumption. (Crucially, this information includes the residuals of the consumption

regression on the covariates common to both surveys.)

17 Significant differences are found only for the share of urban residence because of the difference in the
definitions of urban areas in the two surveys (agglomerations with 20,000 inhabitants for the HBS survey
and 15,000 for the TDHS one), and access to piped water (the definition is more restrictive in the DHS).
'8 The distribution of imputed consumption in the TDHS that is shown corresponds to the first one of the
R=20 draws.
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In principle, we could now apply our scalar index for inequality of opportunity in
equation (5) to the joint distribution of each of these variables (y), and the circumstance
vector (C). However, the mean log deviation used in (5) is not suitable for measuring
inequality in the distribution of the “wealth index” given by equation (6). By
construction, this index is distributed with mean zero and a variance equal to the largest
eigenvalue in the correlation matrix of x. These properties mean that most standard
inequality measures routinely used for income or consumption are unsuitable for the
wealth index y. A zero mean impedes computation of most relative inequality measures
(which generally divide by the mean), including the Gini coefficient and all members of
the Generalized Entropy class. Negative values are problematic for logarithm-based
measures (such as the mean log deviation, the Theil - T index, the variance of logarithms,
and many others).

For analyzing inequality in the wealth index, the simplest solution is to revert to
the variance, which is straightforwardly decomposable and is also translation invariant.
Since our general measure of inequality of opportunity (in equation 4) is by construction
a ratio of inequality measures, the problem of scale dependence will vanish for the
opportunity index, and the (related) issue of mean dependence would seem to be of no

import for a variable that has mean zero by construction. We thus set 1(y)=Var(y) in

(4), and our proposed measure of the “between-type inequality” in the “wealth index” is

given by:

var(y ) ®)

Since Var(y):zn—kVar(yi)+Z (3, - u), it is clear that (9) corresponds to

= n ek . F
the between-group share in a standard variance decomposition. Furthermore, since the
weights in both the within-group and the between-group terms are simple population
shares, and do not include income levels or shares, (9) describes a path-independent

decomposition in the Foster-Shneyerov (2000) sense.
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Equation (9) can obviously be computed non-parametrically from partition 77
(hence the superscript N).'° All that is required is the population share and mean wealth
index for each cell of the partition, as well as the overall mean and variance for the
complete sample. However, as the dimension of the circumstance vector C (J) and the

number of discrete values that each element C; can take (X;), rise, the number of types in

J
the partition (K = ij ) increases geometrically. Naturally, for a given sample size, the
j=1

precision of the estimates of group means will fall as J and x; rise.

If the number of cells with fewer than 10 observations or so is non-trivial, it
becomes worthwhile to estimate (9) parametrically. Following Ferreira and Gignoux
(2008), this is done by estimating a linear regression of y on the circumstance vector C:

y=Cy +e¢ (10)
Under the maintained functional form assumption in (10), a parametric estimate of the

opportunity share of inequality éf (H) is given simply by the R? of (10), or:

A ~ 1
6P ()= (vary )* > wkvarC, +§ZZ%%— cov(Ck,Cj) (11)
K K

Like most other parametric approaches in econometric estimation, this procedure
economizes on data requirements, at the cost of making a functional form assumption. As
discussed in Ferreira and Gignoux (2008), we see the parametric and non-parametric
estimators as complementary: while the latter may suffer from imprecise estimation of
mean advantage levels for types with low sample density, the former make functional
form assumptions. The fact that they are empirically quite similar (as we will see in
Section 5) provides some sense of methodological robustness. Just like its non-parametric
counterpart in equation (9), é,P(H) is a lower-bound estimate on the set of possible
estimates for inequality of opportunity. If an additional element of C, which is presently
omitted, were to become observable, the R? of (11) might rise, but it would not fall.

The parametric approach also allows for an additional decomposition: namely that
of the total share of the variance due to the vector C, into the components due to each

element of the vector. These partial shares of inequality of opportunity, associated with

19 The hat denotes that this is a sample estimate, and the subscript r distinguishes the relative measure from
its absolute analogue, which is defined in Ferreira and Gignoux (2008).
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each individual element C; of the vector of circumstances, are computed using the

regression coefficients from (10) and are defined as:*°

67 (I1) = (var y)l{c//f varC, +%Zk:%% cov(C,,C, )} (12)
Inspection of (12) immediately reveals that, for any given partition, these partial shares
sum up to the overall parametric estimate of between-group inequality, given by (11).
Besides this attractive additive decomposability property, this definition of circumstance-
specific shares also satisfies a path-independence property. Although we have already
noted that the overall non-parametric decomposition (9) is path-independent by
construction, parametric estimation of the partial shares — based respectively on the
smoothed and standardized distributions — are not the same.”* However, as we show in
the Appendix, equation (12) is the simple average between the direct and residual
estimates of the partial shares, which correspond to the smoothed and standardized
distributions, respectively. It is therefore a simple example of a Shapley decomposition,
where averaging across alternative paths eliminates path-dependence. See Shorrocks
(1999), and Foster and Shneyerov (2000).

Our second proposed advantage variable, namely imputed consumption, does not
share the distributional peculiarities of the asset index. Imputed consumption c; takes only
positive values, so that equation (5) can be applied directly. The main advantage of using
the mean log deviation (rather than the variance) in this case, is that the distributions of
imputed consumption do not have mean zero by construction, so that mean- or scale-
independence becomes, once again, a desirable property for 1(). Moreover, unlike the

variance, the mean log deviation also satisfies the principle of decreasing transfers, a

20 Note that the estimates of the partial shares rely on the validity of the specific reduced-form coefficients
w. They are not, therefore, lower-bound estimates like the measures in (9) or (11). They are meaningful
estimates of the contribution of a particular circumstance to inequality of opportunities only under the much
stronger assumption that those coefficients are unbiased, i.e. that any circumstance variables omitted from
the reduced-form regression y = Cy + ¢ are orthogonal to C. While we report some of the partial shares

given by (12) in Section 5, we do not insist much on them, given this strong caveat.
2! Just as a smoothed distribution is obtained from a vector y and a partition /7 by replacing every yik with

the type-specific mean, ,*(y), a standardized distribution is obtained by multiplying every yik by ., i (y)-
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possibly desirable property for a measure of economic inequality.?” Using this index, our
proposed measure of “between-type inequality” in imputed consumption is given by:
zniEo(Cik)
é’\‘ )= xch
="

which is simply a way of rewriting equation (5).

(13)

As in the case of the wealth index, we compute this share non-parametrically
(using equation 13), as well as parametrically. In this case, given that the empirical
distribution of residuals is approximately lognormal, the parametric estimate uses a log-
linear specification of the relationship between circumstances and per capita
consumption:

Inc=Cop+e¢ (14)

Just as the estimates of y from equation (10) could be used to implement a
decomposition of overall inequality of opportunity into partial shares corresponding to
individual circumstance variables, a similar procedure can be followed with estimates of
¢ (although these are not additive in the same way).?* They are subject to the same
caveats which applied to the partial shares for the wealth index, and are reported in the
next section merely as a description of the data. Finally, in order to facilitate the
comparison of results between the two methods (wealth index and imputed consumption),
we also calculate equation (13) using the variance, as well as the mean log deviation. The

results are discussed in the next section.

5. Results

This section presents our empirical estimates of inequality of opportunity as the
between-type share of inequality in the “wealth index” and in imputed consumption, and
compares the two sets of results. As discussed above, these estimates rely on statistical
analysis of the joint distribution of each advantage variable with a comprehensive set of

circumstance variables. To qualify as a circumstance in Roemer’s sense, variables must

22 This principle requires that, the lower the region of the distribution where a transfer occurs, the more it
will reduce the level of inequality (Shorrocks and Foster, 1987).

%% See our companion paper, Ferreira and Gignoux (2008), for the derivation of partial circumstance shares
using a parametric estimation procedure and the mean log deviation as the inequality measure.
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be impossible for the individual himself to affect by choice. Given the information
available in the TDHS, our vector of circumstances consists of the type of area in which
the woman was born, the region where she was born, her mother’s and father’s levels of
education, her mother tongue, and the number of siblings the individual reports having.
The discrete categories for each variable, as well as the distribution of the population
across them, are presented in Table 4.

Table 5 reports the results of regressions (10) for the wealth index and (14) for log
imputed consumption, on those circumstance variables. Regressions are reported for both
the main wealth index (using the full set of asset variables) and the subsidiary wealth
index (which uses the set of variables common to both surveys) described in Table 1. For
the regressions in Table 5 and for all of the analysis that follows, the TDHS sample is
restricted to ever-married women aged 30-49. Results for the full sample of every-
married women (whose ages span 15-49 in the survey) are available from the authors on
request, but are not reported here because early marriage is selective on circumstance
variables.?

Since this is a reduced-form regression, coefficients should not be interpreted
causally. They reflect partial correlations between individual circumstance variables and
the household’s wealth index (or imputed consumption), conflating both direct and

indirect effects (e.g. through efforts). Nevertheless, the regression is informative. The
share of explained variance, 67 (1), is 27% for the main wealth index, 30% for the

subsidiary index, and 26% for imputed consumption, suggesting broadly similar
“between-type” shares of inequality, regardless of the aggregation method.

Being born in an urban area, having Turkish as mother tongue, and having more
educated parents are all associated with higher adult levels of “wealth” and consumption.
A greater number of siblings is associated with lower subsequent economic advantage.
Perhaps most interestingly, once these circumstances are controlled for, there is only

limited evidence of an association between birth region (at the three-region level) and

2 In other words, the composition of the sample for younger women is particularly sensitive to whether
they were born in the East or West, and to different kinds of families, leading to potential sample selection
biases. This problem arises because detailed information on family background is collected in the TDHS
only for women who are currently married or have been married in the past. Nevertheless, the results for
the 15-49 age range are not very different from those reported here for the preferred sample.
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economic advantage: only one of six possible regional coefficients is significant: the one
for birth in the West region, in the imputed consumption regression.

Our measures of inequality of opportunity among ever-married Turkish women
(aged 30-49) are presented in Table 6. This table summarizes results for both of our
alternative methods (“wealth index” and imputed consumption), and presents both
parametric and non-parametric estimates. In order to facilitate the comparison between
the two methods, a number of “intermediate” alternatives are also presented. The first and
second columns present the estimates for the main and subsidiary wealth indexes. The
next four columns present estimates for imputed consumption, both with imputed
residuals (using the bootstrap procedure described in Section 3) and without, and using
both the variance and the mean log deviation (Eo or MLD) as inequality aggregators. For
each column, the first line simply reports the total inequality in the outcome variable. The
second line reports the non-parametric estimate of between-group inequality, while the
third line gives its parametric analogue.

As discussed in Section 4, our preferred estimates of inequality of opportunity are
those given in the first and sixth columns. The first column uses the full wealth index as
the advantage indicator, and the ratio of variances as the measure of inequality of
opportunity (equations 9 or 11). The sixth column uses full predicted consumption (with
imputed residuals) as the advantage indicator, and the ratio of mean log deviations as the
measure of inequality of opportunity (equation 13). These are two alternative meaningful
advantage indicators that one might construct, given the data available in a Demographic
and Health Survey and an ancillary household survey (in this case the HBS), analyzed
with the measures ideally suited for each. Parametric (non-parametric) estimates of
inequality of opportunity are 31% (36%) for the wealth index, and 26% (32%) for
imputed consumption.

However, examination of the full set of estimates sheds useful light on the
implications of the various methodological choices: (a) the use of a wealth index or
imputed consumption as the outcome variable, (b) the use of a full or reduced set of asset
indicators to construct the wealth index, (c) the inclusion of draws for the residual term
when imputed consumption in used, and (d) the reliance on the variance or mean log

deviation in the estimates of inequality of opportunity in consumption.
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For the wealth indexes in the first and second columns, the non-parametric
estimates are consistently larger than the parametric ones, by about five percentage points
in each case. These differences are consistent with the expected imprecision in the sample
estimates of cell means in equation (9), owing to the fine partition of a finite sample.
Since the exercise aims to derive lower-bound measures of inequality of opportunity as a
share of observed wealth inequality, it seems preferable to rely on the parametric
estimates in line 3 (from equation 11) as our benchmark result. This yields a tight range
of 30% - 31% for the two variants of the wealth index.

Non-parametric estimates are also considerably larger than parametric ones for all
four columns using imputed consumption as well, suggesting that one’s choice of
parametric estimation to generate lower-bound measures of inequality of opportunity is
robust to the advantage indicator, at least in this application. Looking across the four
consumption columns, it is clear that the opportunity shares are considerably higher (as
high as 37%) when the residuals are not included in the consumption imputations. This
was to be expected, since omitting the residuals excludes a large amount of heterogeneity
which is uncorrelated with the observed covariates. Looking only at the parametric
estimates for full imputed consumption (i.e. including residuals) in columns 4 and 6, we
find shares of 20% using the variance and 26% using the MLD. As discussed in the
previous section, an estimate based on the scale-invariant MLD measure seems superior
to one based on the variance, for this advantage indicator.

Setting aside the differences due to the inequality aggregator (variance versus
MLD), it would appear that the gap between our preferred measures of inequality of
opportunity for ever-married women in Turkey, namely 31% for the wealth index and
26% for imputed consumption, is driven, at least in part, by differences in the information
used to generate the two advantage indicators. The difference between a quarter and
(almost) a third is not trivial, to be sure. But neither is it worrying large, once one
acknowledges that the advantage concepts are actually intrinsically distinct: the wealth
index relies exclusively on more permanent indicators, such as assets and durable goods
owned, housing characteristics, and access to amenities like running water and sanitation.

There is very little transitory consumption in the building blocks of this index,
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whereas there is much more in the imputed consumption indicator, particularly when the
residuals are included. This is very clear from a comparison of columns 1, 2, and 3: when
the residuals are not imputed, and the same inequality measure is used, the opportunity
shares are very similar: 30%, 31% and 33%. It is the inclusion of the residuals that drives
most of the difference between our preferred estimates in columns 1 and 6. While this
surely reflects, at least in part, differences in the methodological and statistical
procedures employed, such as principal components analysis and two-sample regression-
based imputation, a plausible claim can be made that it also reflects, at least in part, a real
difference in the nature of the advantage variable being investigated, with a greater
weight for transitory components in the imputed consumption variable.

The bottom panel of Table 6 reports the partial shares of overall inequality
associated with each individual circumstance included in the partition. These shares are
computed using (12) for the variance, and an analogous procedure described in Ferreira
and Gignoux (2008) for the mean log deviation As noted earlier, these shares are
included here purely for descriptive purposes, and should not be interpreted causally in
any way.

Although there are differences in the absolute numbers, both the broad orders of
magnitude and the relative importance of each circumstance are fairly similar between
columns 1 and 6. Whether a Turkish woman is born in an urban or rural area appears to
be a powerfully associated with her economic advantage as an adult. More than a third of
the overall (lower-bound) opportunity share of wealth inequality is accounted for by this
circumstance alone. Parental education follows, both for the wealth index and for
imputed consumption, although the order between the two is reversed in the two cases.
Taken together, they are more important than rural/urban birth in accounting for the
overall share.

Mother tongue and number of siblings follow. The number of siblings result, with
roughly 10% (20%) of the share of overall wealth (consumption) inequality accounted for
by circumstances is not trivial, particularly when considering that this is after controlling
for the education of both parents, as well as the geography of birth. As before, and
despite the salience of regional differences in the literature on Turkey, the three-way

(East, Center, West) partition of the country has only a limited importance in accounting
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for inequality in opportunity for economic advantage, once a few other basic

circumstances are controlled for.

6. Opportunity profiles: identifying the least advantaged groups

The partition of the population into types (circumstance-homogeneous groups),
that was used above to compute lower-bound measures of inequality of opportunity, can
also be used to shed light on the distribution of opportunities among Turkish women in a
more direct and disaggregated manner. We know from equation (2) that equality of
opportunity requires that advantage distributions be identical across types. Differences in
wealth or consumption distributions among types, therefore, are taken to reveal (or arise
from) inequality of opportunity.

The cardinal measures presented in the previous section rely fundamentally on
differences across conditional means. Because of sample size restrictions, it is impossible
to estimate density or distribution functions for all 768 types used in our decomposition.
But it is still informative to look at more aggregated conditional distributions, where the
population is partitioned into groups by one specific circumstance at a time. Figure 3
plots kernel density estimates for the “wealth index” distribution for various such
“aggregated types”: women born in rural versus urban areas in panel (a), women born in
each of the three main regions in panel (b), women with parents with different
educational backgrounds in panels (c) and (d); women with different mother tongues in
(e), and women with different numbers of siblings in panel (f).

These conditional wealth distributions differ markedly across these social groups,
and not only in means, but in other moments and in general shape as well. Women born
in the East, or in rural areas, are evidently at a considerable disadvantage. Those whose
mothers and fathers had achieved secondary education or higher, conversely, tend to
enjoy much higher levels of wealth in adult life, as do native Turkish speakers. Such
pronounced disparities across advantage distributions that are conditional on exogenous,
pre-determined circumstances, is prima-facie evidence of the inequality of opportunity
for which we estimated (lower-bound) scalar measures in the previous section.

At least conceptually, it is not unreasonable to see the support of such conditional
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distributions as an individual i’s (i € k ) opportunity set for outcome y, and F*(y) as the

probability distribution associated with the opportunity set. After all, given i’s

circumstances, only i’s own efforts and luck will determine his final position
m, =F*(y;).”® If it were possible, therefore, to rank conditional distributions F*(y)

across k in a meaningful way, we would obtain a ranking of opportunity sets across types.

At the level of disaggregation implicit in Figure 3, one could of course look for
robust rankings across conditional distributions by means of stochastic dominance
relationships (see Lefranc et al., 2008). However, such broad groupings may be less
useful for policymakers interested in identifying pockets of exclusion than a more
detailed profile, that exploits the full K = 768 cells in the fine partition of the population
analyzed in Section 5. Although the corresponding conditional distributions cannot be
plotted and stochastic dominance relationships cannot be established given the sample
size, the types can still be ranked by a particular moment of their conditional
distributions. While this is certainly less robust than a dominance-based ranking, there are
offsetting gains in terms of the ability to generate a complete ranking of types by their
opportunity sets, and in terms of a much sharper description of the disadvantaged groups.

Following Ferreira and Gignoux (2008), we rank each type in our fine partition by
the mean of its conditional advantage distribution, x*(y). This is consistent with our
criterion for the empirical identification of equality of opportunity, given in (3). Once
types are so ordered, the circumstances which define them constitute an opportunity
profile. A little more formally, we define an opportunity profile as the ordered partition
*={T,,T,,. T, }| & <u?<..<u*, corresponding to any original partition /7. This is
simply an ordered set of types, ranked by their mean level of advantage.

To focus on the worst-off types, we further define an opportunity-deprivation
profile as a subset of /7* that includes only a certain fraction z of the population that

belongs to the lowest-ranked types. Formally:

* J-1 J
I = l,Tz,...,Tj,...,TJ}|,ulS,u2 <..<u’op’ <p®vk>J;and DN, <N <Y N,

z
j=1 =1

% Luck is absent from Roemer’s (1998) conceptualization of equality of opportunity, which we
summarized very briefly in Section 2. However, see Lefranc et al. (2009) for an illuminating discussion of
luck and inequality of opportunity.
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If, for example n=0.1, then I1,, is simply the ordered set of types, ranked by
mean advantage, up until the type that brings the population share of the set over 10%.

Table 7 lists the circumstances that define the types in T1,, for our sample of 30-49 ever-

married women in Turkey, when imputed consumption is chosen as the relevant
advantage. Such a detailed profile might permit identifying those groups most deserving
of policy support, from the perspective of a Rawlsian social planner who adopted an
equality of opportunities perspective to define social groups. See Roemer (2006), and
Bourguignon, Ferreira and Walton (2007).

While Table 7 describes each type in the opportunity-deprivation profile
individually, Table 8 better summarizes the composition of the bottom and top tenths of
the (consumption) opportunity profile in Turkey. This table reveals that 99% of those
women in the most advantaged group were born in urban areas, while 88% of the bottom
tenth was born in rural areas. 95% of the bottom tenth of the opportunity profile was born
in Eastern provinces, and 97% had mothers with no formal education whatever. A similar
proportion was born in households where Turkish was not the primary language spoken,
and over 70% had six or more siblings. The contrast between the two columns in Table 8
is stark: when Turkish women are ranked by the mean imputed consumption of their
types, and we look at the bottom and top tenths of the ensuing distribution, they come
from strikingly different backgrounds, geographically, educationally and ethnically.

7. Conclusion

Rising interest in inequality of opportunity among both normative and positive
economists has led to various recent attempts to measure it empirically. However,
because the measurement of inequality of opportunity generally requires reasonably
detailed data on both a measure of advantage (such as income or consumption) and on a
set of pre-determined background circumstances (such as parental education, wealth or
occupation), these attempts have run afoul of data limitations in a number of countries.
The most common problem has been the absence of information on the parents of today’s
adults in the same surveys that document the incomes or consumption expenditures of

those adults.
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This paper proposes two alternative statistical approaches to circumvent this
missing data problem, for those cases where a Demographic and Health Survey (DHS) is
available. The first approach relies on the DHS alone, and uses a “wealth index” as the
Roemer advantage variable. This index is computed as a principal component of a vector
of assets and durable goods owned, housing characteristics and access to amenity
indicators. The second approach relies on an additional, ancillary survey, and imputes a
measure of consumption from that survey into the DHS.

Once these advantage variables are constructed, we apply an intuitive measure of
inequality of opportunity developed in a companion paper (Ferreira and Gignoux, 2008)
to their distributions: the “between-type inequality share”. The measure relies on a
partition of the population by a small set of observed circumstances which can be
confidently interpreted as completely independent of individual choices: region and area
of birth, the educational attainment of both parents, mother tongue, and the number of
siblings a person grew up with. Because this is an incomplete set of circumstances, the
inequality share is interpreted as a lower bound on inequality of opportunity.

Since the wealth index and the imputed consumption distributions are rather
different statistical constructs, different versions of the between-type inequality share are
calculated for each indicator. A ratio of variances is used for the zero-mean wealth-index
distribution, while a ratio of mean-log deviations is used for the distribution of imputed
consumption. These measures are estimated both parametrically and non-parametrically,
but the parametric approach yields preferable lower-bound estimators, given sample-size
restrictions.

In an application of these methods to the sample of ever-married women aged 30-
49 in Turkey, we found that inequality of opportunity accounts for at least 26% of total
inequality in predicted consumption, and 31% of total inequality in the wealth index. We
attribute the difference between these two numbers primarily to the greater transitory or
unexplained heterogeneity that is present in the consumption, but not in the wealth
measure. This is consistent with the fact that the between-type inequality share is much
higher for imputed predicted consumption (i.e. without imputed residuals). Non-

parametric estimates are higher for both advantage indicators.
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Partial circumstance shares are also computed for each method, and are
interpreted purely as descriptions of the data. Rural versus urban birth and parental
education appear to be the main correlates of future economic advantage, both when
measured in terms of a wealth index and of imputed consumption. The language spoken
at home and sibship size are also important. Interestingly, once the aforementioned
circumstances are controlled for, the broad geographical region in which a woman was
born (Eastern, Central or Western) appears less important. Since wealth distributions do
differ substantially across these regions (as do consumption and education levels), this
finding suggests that such differences are due to heterogeneity in the composition of the
population across regions, in terms of the other circumstances, rather than to any intrinsic
regional effects.

The paper also explores the opportunity profile for Turkey, constructed by
ranking household types by their mean level of imputed consumption. Once households
are so ranked, the bottom 10% of the distribution is 88% rural and 96% Eastern (by
birth). 97% of them hail from non-Turkish speaking households, and the same share had
mothers with no formal education. 84% had fathers with no formal schooling, and 70%
had six or more siblings. The contrast with the top tenth of the opportunity distribution
was striking along every dimension.

Such marked differences in economic opportunity across groups defined by
morally irrelevant and pre-determined characteristics might explain, at least in part, why
Turks appear relatively inequality averse, despite a middling position in the world’s
ranking of consumption inequality. Perhaps more importantly, the opportunity profile of
social groups, constructed on the basis of these pre-determined circumstances, might be
useful to Turkish policymakers as they seek to target scarce resources and policy

attention with the aim of fostering a more inclusive growth process.
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Appendix

Table 6 reports partial shares of inequality of opportunity, associated with each
individual element C; of the vector of circumstances C. These partial shares, which in the
variance decompositions are computed through equation (12), using the regression
coefficients from (10), have the attractive property that they sum up to the total share of
inequality of opportunity computed through equation (11), using the same regression
coefficients.

This appendix shows that (12) is a simple average of the two alternative paths of
the variance decomposition. It therefore corresponds to the Shapley value decomposition
proposed by Shorrocks (1999). This explains its additive decomposability.

Recall that y=Cy +¢ (10%).

Therefore var(y)= >y’ varC, +%22l//kl//j cov(Cj .C, )+ vare (A1)
j <

The partial contribution of a particular circumstance C; to var (y) can be
calculated in two alternative ways. Both focus on the first two terms in (Al), i.e. set

var (e) = 0. The direct estimate holds all C;,Vj = J constant in (Al), and computes the

remaining variance as a share of the total:

2
g =¥ varC, (A2)
vary

The indirect, or residual, estimate takes holds C; itself constant, and takes the

difference between var (y) and the ensuing variance:

1
_, vary- z://jzvarCﬁEzzijk cov(Cj,Ck)+vare}
g _vary-vary’ _ i 173 k3

= vary vary - (A3)
y; varC, +2‘/’kV/J COV(Ck’CJ)
k

vary
Taking the average between (A2) and (A3) yields (12):
1
1 ‘//szarcj"‘EZ‘//kWJ cov(C,,C,)
Kk

+(pP3 PI)_ _p’
2(‘9d +9r ) vary ar (H) u
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Figure 1: The Main Household Asset Index for Turkey: density

Distribution of the asset index: full set of variables
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Figure 2: Distribution of annual household consumption expenditures: observed in
HBS 2003 and imputed in TDHS 2003
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Figure 3: Household Wealth Distributions for Different Circumstance Groups in Turkey:

Kernel Density Estimates
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Table 1: The Household wealth index

Principal components and summary statistics for asset indicators

Variable Mean Std. Dev. Scoring factor  Scoring factor
(/sd): (/sd):
full set of common set of
variables variables

Has gas or electric oven 0.712 0.453 0.234

Has microwave oven 0.072 0.259 0.138 0.191

Has dishwasher 0.221 0.415 0.257 0.331

Has blender/mixer 0.392 0.488 0.269

Has DVD/VCD player 0.317 0.465 0.218 0.258

Has washing machine 0.783 0.412 0.243 0.265

Has video camera 0.035 0.184 0.140 0.208

Has iron 0.851 0.356 0.221

Has satellite antenna 0.143 0.350 0.106

Has vacuum cleaner 0.756 0.429 0.263

Has air conditioner 0.047 0.212 0.140 0.205

Has television 0.947 0.223 0.128 0.138

Has video 0.073 0.259 0.153 0.212

Has cable TV 0.062 0.240 0.164 0.240

Has camera 0.339 0.473 0.249

Has CD player 0.182 0.386 0.205

Has cellular phone 0.671 0.470 0.223 0.252

Has computer 0.116 0.320 0.222 0.316

Has internet 0.063 0.242 0.196 0.295

Has private car 0.258 0.437 0.195 0.251

Has motorcycle 0.045 0.208 -0.009 -0.026

Has bicycle 0.193 0.394 0.116

Works own or family's agricultural land 0.137 0.344 -0.136 -0.182

Source of water for drinking (ordered variable) 0.501 0.861 0.105

Piped water inside dwelling 0.742 0.437 0.244

Type of toilet (ordered variable) 0.675 1.946 0.224

Toilet inside dwelling 0.782 0.413 0.266

Type of floor material in dwelling (ordered variable) 0.041 0.520 0.219

Dwelling is owned by a household member 0.620 0.485 -0.043 -0.047

Dwelling is rented 0.248 0.432 0.062

Dwelling is a lodging 0.014 0.118 0.039 0.043

No rent paid for dwelling 0.116 0.321 -0.031

Other type of dwelling 0.002 0.040 -0.017 -0.043

Number of members per sleeping room 2.412 1.223 -0.133

-0.165

Number of members per room 1.325 0.872

Observations 10,836

Notes: mean and standard deviation of the ownership, access to amenities and dwelling characteristics (full
and reduced) set of variables, and scoring factors for the first principal components, divided by the standard

deviation.
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Table 2: Descriptive statistics for the asset indicators and demographic variables
common to the HBS and DHS samples

DHS 2003 HBS 2003
Variable Obs Mean Std. Dev. Obs Mean Std. Dev.
Oven 10,836 0.072 0.259 25,764 0.063 0.242
Dishwasher 10,836 0.221 0.415 25,764 0.229 0.420
Dvd player 10,836 0.317 0.465 25,764 0.200 0.400
Washing machine 10,836 0.783 0.412 25,764 0.801 0.399
Video camera 10,836 0.035 0.184 25,764 0.022 0.146
Air conditioner 10,836 0.047 0.212 25,764 0.028 0.166
TV 10,836 0.947 0.223 25,764 0.971 0.168
Video 10,836 0.073 0.259 25,764 0.068 0.251
Cable TV 10,836 0.062 0.240 25,764 0.060 0.237
Cellular 10,836 0.671 0.470 25,764 0.545 0.498
Computer 10,836 0.116 0.320 25,764 0.093 0.291
Internet 10,836 0.063 0.242 25,764 0.036 0.187
Car 10,836 0.258 0.437 25,764 0.241 0.428
Moto 10,836 0.045 0.208 25,764 0.026 0.158
Agricultural land 10,836 0.137 0.344 25,764 0.131 0.338
Piper water 10,836 0.742 0.437 25,764 0.932 0.251
Toilets inside 10,836 0.782 0.413 25,764 0.884 0.321
House owned 10,836 0.620 0.485 25,764 0.719 0.449
House lodge 10,836 0.014 0.118 25,764 0.013 0.115
House other 10,836 0.118 0.323 25,764 0.051 0.221
Household members per room 10,836 1.325 0.872 25,764 1.271 0.699
Log household size 10,836 1.301 0.538 25,764 1.308 0.485
Number of children 0 to 4 10,836 0.382 0.686 25,764 0.344 0.626
Number of children 5 to 14 10,836 0.802 1.134 25,764 0.845 1.106
Female household head 10,836 0.125 0.331 25,764 0.096 0.295
Age of head 10,836 47.218 15.071 25,764 46.841 13.658
Squared age of head (/10) 10,836 24.566 15525 25,764  23.806 13.867
Years of education of head 10834 6.518 4541 25,764 6.662 3.474
Squares years of education of head (/10) 10834 6.310 7.615 25,764 5.645 5.227
Urban area 10,836 0.705 0.456 25,764 0.638 0.481
Region 2: West Marmara 10,836 0.051 0.220 25,764 0.050 0.218
Region 3: Aegean 10,836 0.153 0.360 25,764 0.153 0.360
Region 4: East Marmara 10,836 0.089 0.285 25,764 0.088 0.284
Region 5: West Anatolia 10,836 0.099 0.299 25,764 0.097 0.296
Region 6: Mediterranean 10,836 0.128 0.334 25,764 0.134 0.341
Region 7: Central Anatolia 10,836 0.056 0.229 25,764 0.062 0.240
Region 8: West Black Sea 10,836 0.065 0.247 25,764 0.066 0.248
Region 9: East Black Sea 10,836 0.038 0.191 25,764 0.044 0.205
Region 10: Northeast Anatolia 10,836 0.028 0.165 25,764 0.028 0.165
Region 11: Central east Anatolia 10,836 0.041 0.199 25,764 0.041 0.198
Region 12: Southeast Anatolia 10,836 0.071 0.257 25,764 0.067 0.251

Notes: Statistics given for the full samples of households of each survey.
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Table 3: Regression of annual household consumption on covariates in the HBS

Coefficient Log annual expenditure  (cont’d)
Oven 0.08*** Number of children 0 to 4 -0.03***
[0.02] [0.01]
Dishwasher 0.19%** Number of children 5 to 14 -0.05***
[0.010] [0.00]
Dvd player 0.08*** Female household head 0.02
[0.01] [0.01]
Washing machine 0.22%** Age of head 0.02***
[0.01] [0.00]
Video camera 0.27*** Squared age of head (/10) -0.01%**
[0.03] [0.00]
Air conditioner 0.24*** Years of education of head 0.01***
[0.03] [0.00]
TV 0.17*** Squared head educ. (/10) 0.01***
[0.02] [0.00]
Video 0.05*** Urban area 0.07***
[0.02] [0.01]
Cable TV 0.27%** Istanbul Ref.
[0.02]
Cellular 0.19%** West Marmara -0.16***
[0.01] [0.01]
Computer 0.12*%** Aegean -0.23***
[0.02] [0.01]
Internet 0.14*** East Marmara -0.19*%**
[0.03] [0.02]
Car 0.22%** West Anatolia -0.18***
[0.01] [0.01]
Moto 0.08*** Mediterranean -0.22%**
[0.02] [0.01]
Agricultural land 0.06*** Central Anatolia -0.23***
[0.01] [0.02]
Piper water 0.08*** West Black Sea -0.31***
[0.02] [0.01]
Toilets inside 0.11*** East Black Sea -0.20*%**
[0.01] [0.02]
House owned 0.06*** Northeast Anatolia -0.20%**
[0.01] [0.02]
House rented Ref. Central east Anatolia -0.24***
[0.02]
House lodge 0.07** Southeast Anatolia -0.20%**
[0.03] [0.02]
House other 0.04** Constant 4.62%**
[0.02] [0.06]
Members per room -0.06***
[0.01] Observations 25,764
Log hh size 0.41%** R-squared 0.539
[0.02]

Sample of households in the HBS 2003. Robust standard errors in brackets; *** p<0.01, ** p<0.05, * p<0.1
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Table 4: Partition of the population by circumstances

Characteristics Pop. Share
Percent

Type of area

Rural area 57.0
Urban area 43.0
Birth region

East 22.3
Central 45.7
West 32.0

Mother's education

no education or unknown 68.8
primary education 28.3
Secondary education 2.5
higher education 0.3

Father's education

no education or unknown 43.0
primary education 48.5
Secondary education 6.8
higher education 1.7
Mother tongue

Other language 14.9
Turkish 85.1

Number of siblings

less than 3 21.7
4t05 48.8
6t08 25.0
9 or more 4.5

Sample of ever-married women aged 30-49
Source: TDHS 2003
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Table 5: Reduced-form regression of “wealth indices” and imputed per capita
consumption on circumstances

Main wealth Subsidiary  Imputed per capita

index wealth index consumption
Birth in a urban area 1.05%** 1.15%** 0.35***
[0.05] [0.06] [0.02]
Birth in the Central region 0.09 0.07 0.03
[0.06] [0.07] [0.03]
Birth in the West region 0.08 0.10 0.15***
[0.07] [0.09] [0.04]
Mother’s primary education 0.35*** 0.45*** 0.16***
[0.05] [0.07] [0.03]
Mother’s secondary education 1.10*** 1.84*** 0.60***
[0.19] [0.25] [0.09]
Mother’s higher education 0.79* 0.99 0.71%**
[0.40] [0.60] [0.18]
Father’s primary education 0.26*** 0.38*** 0.12%**
[0.05] [0.06] [0.03]
Father’s secondary education 0.88*** 1.15%*** 0.33***
[0.10] [0.14] [0.05]
Father’s higher education 1.89*** 2.01*** 0.62***
[0.23] [0.32] [0.11]
Turkish mother tongue 0.66*** 0.54*** 0.37***
[0.07] [0.09] [0.04]
4 to 5 siblings -0.28*** -0.31*** -0.07**
[0.06] [0.08] [0.03]
6 to 8 siblings -0.43*** -0.45*** -0.17***
[0.07] [0.09] [0.04]
9 or more siblings -0.71%** -0.73*** -0.34%**
[0.10] [0.14] [0.06]
Constant -1.20*** -1.03*** 18.18***
[0.08] [0.10] [0.04]
Observations 8074 5229 5229
R-squared 0.274 0.302 0.256

Robust standard errors in brackets
*** n<0.01, ** p<0.05, * p<0.1
Source: TDHS 2003 with consumption imputed from HBS 2003
Sample of ever-married women, aged 30-49.
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Table 6: Measures of Inequality of Opportunity for ever-married Turkish women

Economic outcomes measure Asset index Asset index Imputed Imputed Imputed Imputed

(main) (subsidiary) ~ consumption  consumption  consumption  consumption
(no residuals) (no residuals)

Inequality measure Variance Variance Variance Variance MLD MLD

Parametric decomposition Log Log

Overall inequality 6.01 4.14 26985 57512 0.255 0.362
[0.13] [0.12] [1895] [0.007]

Total share of inequality of opportunity

Non parametric 0.358 0.357 0.407 0.264 0.426 0.323
[0.012] [0.014] [0.023] [0.015]

Parametric 0.311 0.302 0.334 0.195 0.374 0.262
[0.012] [0.014] [0.021] [0.016]

Partial shares associated with circumstances

Type of area 0.116 0.114 0.073 0.042 0.154 0.107
[0.009] [0.009] [0.007] [0.011]

Birth region 0.004 0.003 0.016 0.008 0.039 0.025
[0.004] [0.004] [0.005] [0.009]

Mother's education 0.058 0.064 0.113 0.069 0.136 0.097
[0.008] [0.009] [0.018] [0.016]

Father's education 0.074 0.074 0.085 0.048 0.128 0.090
[0.009] [0.011] [0.015] [0.015]

Mother tongue 0.030 0.022 0.016 0.010 0.073 0.051
[0.005] [0.005] [0.004] [0.008]

Number of siblings 0.029 0.025 0.031 0.018 0.070 0.049
[0.006] [0.005] [0.005] [0.010]

Observations 5229

Bootstrap standard errors in brackets. Bootstrap S.E.s not reported for imputed consumption with residuals, given double boostrapping.
Source: TDHS 2003 with consumption imputed from HBS 2003. Sample: ever-married women, aged 30-49
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Table 7: The (Consumption) Opportunity-Deprivation Profile for Turkey

Birth Area  Birth Mother's Education Father's Education Mother Tongue Number of  Population Group mean per capita
Region Spoken at home Siblings share (percent)  annual consumption
urban area East primary education no education or unknown other language 9 or more 0.01 29.0
rural area East no education or unknown secondary education other language 4t05 0.03 40.6
rural area  West primary education primary education Turkish 9 or more 0.07 447
urban area East primary education no education or unknown other language 4t05 0.02 50.4
rural area East primary education primary education other language 6108 0.01 50.8
rural area East primary education no education or unknown other language 9 or more 0.01 52.3
urban area West primary education no education or unknown  Turkish 6108 0.03 56.3
rural area  West no education or unknown secondary education Turkish 4t05 0.05 57.0
rural area East primary education no education or unknown other language 4t05 0.02 67.9
rural area East primary education secondary education other language 6108 0.02 69.8
rural area  Central primary education primary education other language 9 or more 0.02 70.6
urban area East no education or unknown primary education other language 9 or more 0.04 71.7
rural area East no education or unknown primary education other language less than 3 0.16 72.3
rural area East no education or unknown no education or unknown other language 9 or more 1.21 72.7
rural area East no education or unknown primary education other language 9 or more 0.36 73.4
rural area  West no education or unknown primary education Turkish 9 or more 0.04 76.4
rural area  West no education or unknown no education or unknown  Turkish 9 or more 0.02 79.6
rural area East no education or unknown no education or unknown  other language less than 3 0.44 80.0
rural area East no education or unknown no education or unknown  other language 4t05 2.21 80.8
rural area East no education or unknown no education or unknown  other language 6108 3.31 82.3
rural area  Central no education or unknown secondary education other language 4t05 0.01 82.5
urban area Central primary education no education or unknown other language 4t05 0.02 86.9
rural area  Central primary education primary education other language 6108 0.02 90.2
rural area East no education or unknown secondary education Turkish 4t05 0.03 90.2
rural area East no education or unknown primary education other language 6108 0.69 91.4
urban area East no education or unknown no education or unknown  other language 6108 0.95 92.4
urban area West primary education secondary education Turkish 9 or more 0.04 93.1

Source: TDHS 2003. Sample of ever married women aged 30-49. Annual per capita consumption is imputed from the HBS using the assets common to the
TDHS. Consumption figures in millions of 2003 Turkish Lira (substituted in December 2003 by the second Turkish Lira (TRY) at the rate of 17TRY=1E6 TRL).



Table 8: The opportunity-Deprived and the Opportunity-Hoarders:
Characteristics of the bottom and top tenths of the opportunity profile

Percentage of the advantaged and disadvantaged groups of women that fall
into each category of circumstances

Advantaged 10% Disadvantaged 10%

Birth Area

Rural 0.6 88.4
Urban 99.4 11.6
Birth Region

East 5.3 95.5
Central 35.9 2.0
West 58.8 2.5

Mother's Education

No Diploma/Illiterate 3.6 97.3
Primary School 69.4 2.7
Secondary School 23.9 0.0
Higher Education 3.1 0.0
Father's Education

No Diploma/Illiterate 3.2 84.3
Primary School 42.6 14.0
Secondary School 38.5 1.7
Higher Education 15.8 0.0
Mother Tongue

Non-Turkish 1.0 97.3
Turkish 99.0 2.7

Number of Siblings

Less than 3 86.0 6.0
3to5 12.7 23.8
6to8 1.3 50.3
More than 9 0.0 19.9

Source: TDHS 2003. Sample includes only ever-married women ages 30-49.
Consumption per capita is imputed from the HBS using the assets common to the TDHS data.





