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Abstract

One of the most serious weaknesses of the Human Development Index (HDI) is that it considers
only a verage a chievements a nd doe snot t akei ntoa ccountt he di stribution of hum an
development w ithin a c ountry or by popul ation s ubgroups. A Il pr evious a ttempts t o ¢ apture
inequality in the H DI h ave also us ed a ggregate i nformation and there ex istsno H DI at the
household 1 evel. T his paper provides a method and illustration for calculating the HDI at the
household 1 evel. T his immediately allows the analysis of the HDI by any kind of popul ation
subgroups and by household socioeconomic characteristics. Furthermore, it allows to apply any
kind of inequality measure to the HDI across population subgroups and over time. We illustrate
our approach for 15 de veloping countries. Inequality in the HDI is largest in poorer countries,
particularly i n S ub-Saharan A frica. W e al so find large in equalities w ithin ¢ ountries b etween
population subgroups, particularly by income, location, and education of the household head. We
also find considerable inequality when looking at inequality measures like the Theil or the Gini
coefficient; within-group inequality is, however, invariably larger than between-group inequality
and inequality in the HDI within countries is of similar order of magnitude of inequality in the
HDI between countries.

Keywords: hum an de velopment i ndex, i ncome i nequality, di fferential mo rtality, in equality in
education.

JEL classification: C4, C9, I3

The H uman D evelopment R esearch P aper ( HDRP) S eries i s am edium f or s haring recent
research c ommissioned to inform the global Human Development R eport, w hich is published
annually, and further research in the field of human development. The HDRP Series is a quick-
disseminating, informal publication whose titles could subsequently be revised for publication as
articles in professional journals or chapters in books. The authors include leading academics and
practitioners from around the world, as well as UNDP researchers. The findings, interpretations
and conclusions are strictly those of the authors and do not necessarily represent the views of
UNDP or United N ations M ember States. Moreover, the data may not be consistent with that
presented in Human Development Reports.



1 Introduction

The HDI is a composite index that measures the average achievement in a country in three basic
dimensions of human development: a long and healthy life, measured by life expectancy at birth;
education, measured by the adult literacy rate and the gross school enrollment, and standard of
living, measured by GDP per capita (UNDP, 2006). Today, the HDI is widely used in academia,
the media and in policy circles to measure and compare progress in human development between
countries and over time.

Despite its popularity, which is among other things due to its transparency and simplicity, the
HDI is criticized for several reasons. First, it neglects several other dimensions of human well-
being, such as human rights, security and political participation (see e.g. Anand and Sen (1992),
Ranis, Stewart and Samman (2006)). Second, it implies unlimited substitution possibilities
between the three dimension indices, e.g. a decline in life expectancy can be offset by a rise in
GDP per capita.® And related to this point, the HDI uses an arbitrary weighting scheme of the
three components (see e.g. Kelley (1991), Srinivasan (1994) and Ravallion (1997)).

Perhaps the most serious weakness is that the HDI only looks at average achievements and,
thus, does not take into account the distribution of human development within a country or
population subgroup (see e.g., Sagar and Najam (1998)). It is this last issue that we address in
this paper.

There are some papers that address the insensitivity of the HDI to inequality between
population subgroups. Anand and Sen (1992) and Hicks (1997) suggested discounting each

dimension index by one minus the Gini coefficient for that dimension before the arithmetic mean

! Moreover, if poor people face higher mortality, their deaths would increase per capita incomes of the survivors, generating
a further distortion, particularly in HDI trends over time.



over all three is taken. Therefore, high inequality in one dimension lowers the index value for
that dimension and, hence its contribution to the HDI. Although the idea of such a discount
factor is rather intuitive, the Gini-corrected HDI has not been widely used, largely due to data
constraints.

The gender related development index, or GDI, was another attempt in that direction. Its
motivation was the 1995 Human Development Report’s emphasis on gender inequalities. The
GDI adjusts the HDI downward by existing gender inequalities in life-expectancy, education and
incomes. The GDI calculates each dimension index separately for men and women and then
combines both by taking the harmonic mean, penalizing differences in achievement between
men and women. The overall GDI is then calculated by combining the three gender-adjusted
dimension indices by taking the arithmetic mean. This concept could of course also be applied
using other segmentation variables than gender, such as different ethnic or income groups. This
would, however, presume the existence of human development achievement data by groups,

which is the topic of our study.?

Grimm et al. (2008, 2009) aggregate the three dimensions of the HDI at income quintile
levels. Based on a method and computations described in detail in Grimm et al. (2006), the HDR
2006 presented a HDI for all five income quintiles for a sample of 11 OECD countries and 21
developing countries. The results showed that across all countries inequality in human
development was very high. It was typically larger in developing countries, and particularly

sizable in Africa. This was not only due to an unequal income distribution, but also to substantial

2 However for gender in particular, it is not clear how gender related inequality in income can reasonably be measured.
Generally, the GDI uses information on earned income of males and females, based on sex-specific labor force participation
rates and earnings differentials (UNDP, 2006). In most cases men and women pool incomes in households. Usually not much
information is available how the pooled income is then allocated among household members. That and other critical issues
related to the GDI are discussed in detail by Klasen (2006).



inequalities in education and life expectancy. In some middle income developing countries the
highest quintile ranked among the high human development countries, whereas the lowest
quintile ranked among the low human development countries. But also in rich countries, the
differentials were large. Harttgen and Klasen (2009) calculate the HDI separately for internal
migrants versus non-migrants. They found small but significant differences in human
development between internal migrants and non-migrants. Internal migrants typically show

higher outcomes in the HDI than non-migrants.

Another attempt was undertaken by Foster, Lopez-Calva and Szekely (2005). They chose an
axiomatic approach to derive a distribution sensitive HDI and illustrate this approach for Mexico.
They suggest a three-step procedure. First, each dimension index is calculated on the lowest
possible aggregation level, given data availability, for instance, income at the level of households
and life-expectancy at the level of municipalities (taken from census data). Second, for each
dimension an overall index is computed by taking the generalized mean, thereby allowing for an
option to penalize inequality in that dimension. Third, the overall HDI is computed by taking
again the generalized mean instead of the simple arithmetic mean, again allowing for the option
to penalize inequality between the three dimension indices.®> The advantage of this approach is
its axiomatic foundation, for example its decomposability by subgroups. However, the life
expectancy index is aggregated at the municipality level which suppresses variation in that sub-
index. Furthermore, regarding the enrolment index the analysis is restricted to households with

children resulting in a loss of data.

In short, all previous attempts to capture inequality in the HDI have also used aggregate

3 The method is not path dependent. One could also first take the generalized mean for the three components at the household
level and then compute the generalized mean across households. This would lead to the same results.



information at some level and there exists no HDI at the household level based only on
information coming from the household level. This paper provides a method and an illustration
for calculating the HDI at the household level. This will allow a large range of previously
unavailable analysis to yield new insights with respect to levels and changes of human
development. It immediately allows comparisons across population subgroups (e.g. urban, rural),
by income and other population groups like the mentioned papers. Furthermore, it provides a
completely new opportunity to analyze differences in the HDI between household specific
characteristics.” In addition, having calculated an HDI at the household level, one could calculate
any kind of inequality measure of the HDI, compare it across space and time and decompose it
within and between groups. Also, one could apply the method of the generalized means to this
index and thus explicitly incorporate inequality between dimensions and between people in this

way.

When constructing distribution-sensitive measures of human development, data availability
on the distribution of human development achievements seriously constrains the analysis. Today
household income surveys are widely undertaken and provide data on income distribution.
However, it is much more difficult to get data on inequality in life expectancy, educational
achievements and literacy. Thus, the main challenge of calculating a household based HDI is to
overcome the data constraints which we face using household survey data. First, there is virtually
no survey that includes information on income, education and mortality simultaneously. Second,
life expectancy is an aggregate indicator summarizing current mortality conditions that cannot be

estimated directly at the household level. At the same time, mortality information at the

4 Although the HDI will be calculated at the household level, we can extend this analysis to the person-level by imputing the
HDI of a household to each member. Of course this would ignore intra-household inequality in the HDI which is quite hard to
tackle give our approach.



household level at the household level can be used in an imputation or simulation techniques to
generate life expectancies at the household level. Third, no information on educational enrolment

data exists for households without children.

The objective of this paper is first of all illustrative to demonstrate the feasibility of such an
approach. But clearly all presented results should be interpreted with caution and in the light of
our assumptions. The reminder of this paper is organized as follows. Section 2 presents our
methodology. Section 3 presents the sample of countries for which we illustrate it and presents

the results. Section 4 concludes.

2 Methodology

2.1 Calculating the GDP index

For our analysis we rely on DHS data where information on education and mortality is available.
We start with the calculation of the GDP component of the HDI. Since we do not have
information on income or expenditure in the DHS data sets that can be used for our analysis, we
consider an alternative approach to determine the socio-economic status of a household, which
we use as a proxy for income or expenditure. In particular, we combine an asset index approach
in defining well-being proposed by Filmer and Pritchett (2001) and Sahn and Stifel (2001) with
an income simulation approach proposed by Harttgen and Vollmer (2009). We thereby simulate
income levels for each household in the DHS data sets to overcome the problem that the DHS do
not contain information on income or expenditure.

We proceed as follows. In a first step, we calculate an asset index (see Filmer and Pritchett,

2001; Sahn and Stifel, 2001). The main idea of this approach is to construct an aggregated uni-



dimensional index over the range of different dichotomous variables of household assets
capturing housing durables and information on the housing quality that indicate the material

status (welfare) of the household:

A =Va, + e+ Va, (1)

where A; is the asset index, the aj,’s refer to the respective asset of the household i recorded

as dichotomous variables in the DHS data sets and the ¥ are the respective weights for each asset
that are to be estimated.

For the estimation of the weights and for the aggregation of the index, we use a principal
component analysis proposed by Filmer and Pritchett (2001), relying on the first principal
component as our asset index.’ In particular, as components for the asset index we include
dichotomous variables whether the following assets in a household exist or not: radio, TV,
refrigerator, bike, motorized transport, capturing household durables and type of floor material,
type of wall material, type of toilet, and type drinking water capturing the housing quality and we
calculate the asset indices separately for each country and period.®

A large body of literature exists using an asset index to explain inequalities in educational
outcomes (e.g. Ainsworth and Filmer, 2006; Bicego et al, 2003), health outcomes (e.g. Bollen et
al., 2002; Schellenberg et al, 2003), child malnutrition (e.g. Sahn and Stifel, 2003; Tarozzi and
Mahajan, 2005), child mortality (e.g. Sastry, 2004) when data on income or expenditure is

missing. In addition, asset indices are used to analyze changes and determinants of poverty

5 An alternative way to estimate the weights for the assets to derive the aggregated index is a factor analysis employed, for
example, by Sahn and Stifel (2001). However, the two estimation methods show very similar results.

The asset index is calculated for each individual, weighted by the household size. By also using DHS data, Houweling et
al. (2003) analyze how the choice of indicators to be included in the asset index leads makes a difference in the ranking of
households. The authors find significant but very small differences in the rankings of households depending on different sets of
indicators.



(Harttgen and Misselhorn, 2007; Sahn and Stifel, 2000; Stifel and Christiaensen, 2007; World

Bank, 2006).

The use of the asset index approach to derive a welfare distribution has some shortcomings
that should be mentioned when using this approach. First, the asset index might not correctly
reveal differences between urban and rural areas. The asset index can be biased due to usually
huge differences in prices and the supply of such assets as well as differences in preferences for
assets between both areas. For example, urban households typically own more (and other) assets
than rural households.

Second, the main critical issue of using the asset index is whether it can serve as an
appropriate proxy for income or expenditure. Another strand of literature validates the use of an
asset index as a proxy of welfare when data on income or expenditure are not available. For
example, Stewart and Simelane (2005) validate the use of the asset index as a proxy for income
to predict child mortality in South Africa. They find a very close relationship between income
and the asset index. The recent paper by Filmer and Scott (2008) provides an excellent validation
of the use of various asset index methods by comparing how asset index outcomes match to
results using per capita expenditures with respect to the ranking of households and with respect
to inequality analysis outcomes in education, health care use, fertility, and child mortality. They
show that inferences about inequalities in education and health are robust to the use of the asset
index. The gradient of the outcomes of the asset index closely follows the outcome using per
capita expenditures. However, although they do find an overlap, they also show some differences
in the ranking of households between the asset index and per capita expenditures in the lowest
population quintile. The reason for the differences in the ranking of households results is that
asset indices are less suitable to capture transitory shocks, because assets are a measure of stocks
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whereas income or expenditure are flow measures. In addition, assets indices are typically
derived from public goods at the household level, while expenditures prominently captures the
consumption of food.

Filmer and Scott (2008) argue that targeting of social program to the lowest population
quintile on the basis of the asset index would therefore only partly reach the same households.
They found that the assets index identifies especially the more rural and smaller households as
deprived, compared to per capita expenditure. They conclude that because the gradient of the
economic status is similar to that of per capita expenditure using the asset index would not lead
to a misleading targeting and that using the asset index even allows identifying the most deprived
households in terms education, health, and labor force participation.

Thus, the welfare rankings based on an asset index do not lead to the exact welfare ranking
based on per capita expenditure but the gradient of both measures are similar. Similar results
were also found by Harttgen and Volmer (2010) who validate the use of the asset index as a
proxy for per capita income using LSMS data for several developing countries and compare the
household ranking and outcomes of social indicators of human development. They also find
some differences in the ranking of households while also here the gradient of the asset index and
household per capita income are similar.

In fact, one may argue that the asset index even allows identifying the most deprived
households better than incomes since assets may be a better proxy for long-term income than
annual income. One advantage of using the asset index as an indicator for the long term capacity
of households to purchase goods and services and to cope with different kinds of negative shocks
is that the asset index is less vulnerable to fluctuations over time than income or expenditure.

Therefore, using the asset index provides a good indicator of long-term well-being, which is in



line with the basic idea of the HDI. And the scaling of the assets values with corresponding
income values based on the GINI makes our results comparable across time and space and across
related studies, which examine income inequality.

In a second step, we derive a log normal distribution (LN) based on the respective country
specific mean income per capita and the respective Gini coefficient obtained from PovcalNet.
Formally, the log-normal distribution LN(U, o) is defined as the distribution of the random
variable Y = exp(X), where X ~ N(u, o) has a normal distribution with mean p and standard
deviation o. It can be shown that the density of LN(|, o) is

—loglxl—p; )

- g 2% . x= 0, (2)

flxip o) =

T
2

oy
and its mean and variance are given respectively by

E(Y)= e** /2, Var(y) = (7 —1)e™*", €)

We should briefly discuss the interpretation of the parameters p and o, which is different from
. M . .
that of the normal distribution. In fact, from (3) one sees that e is proportional to the expectation

and (eu)2 is proportional to the variance, and in fact, ell is the scale parameter of the log-normal
distribution, whereas vy is a shape parameter. Since the Gini coefficient is invariant under changes
of scale (it does not matter whether income is measured in Euro or in Dollar), it should be
independent of p and only depend on ¢. This is indeed the case: The Gini coefficient G of LN (,

o) is given by G = 20(—=) — 1, where ® is the distribution function of the standard normal

distribution. Therefore, the parameters p and o of LN(, o) can be determined from the average

income E(Y ) and the Gini coefficient G as follows.



o= 271 [5_1)1 = lt:rg[E [‘1’}} —o%/2,

-

Hence, with the two parameters, the mean income per capita and the Gini, we are able to
estimate 1 and o of the density function of the log normal distribution for each country.

In a third step, the asset index distribution will also be modeled by a lognormal distribution.’
In doing so, we now have two log normal distributions, one from the asset index and one
national income distribution based on the country specific mean income and the country specific
Gini coefficient. It can be possible that the assumption of the log normal distribution may not be
the best way to derive the income distribution of a country. When only average income, Gini and
mean data from the distribution are available. In particular, nonparametric kernel density
estimation requires the actual income data, and not only some few parameters.® However, since
the average income, the Gini and the means for each national income distribution are estimated
from huge samples, they are likely to be very close to the true parameters of the underlying
distribution. A log-normal model then only uses two of these parameters, namely the average

income and the Gini.

While likely to provide only an approximation, the assumption of the log normal distribution
of the income distribution is often used in the empirical literature to estimate income
distributions (see, e.g. Chotikapanich et al., 1997; Schultz, 1998; and Milanovic, 2002, 2006).
Holzmann et al. (2007) estimate the global income distribution based on the assumption of the
log normal distribution using also the Gini and the mean income as two parameters. When

testing for log-normality from the quintiles or even from the deciles, we can reject the hypothesis

! The estimation of the distribution is based on a maximum likelihood estimation technique.

8 For example, McDonald and Mantrala (1995) show that even more sophisticated parametric models than the simple log-
normal distribution can be rejected by appropriate goodness-of-fit tests and nonparametric modeling is the method of choice (for
example, generalized Exponential and Beta distributions (see, e.g. Singh and Maddala, 1976; McDonald, 1984; and McDanald
and Ransom, 1979)).
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of log-normality for only less than 0.5% of all countries, and never for one of the population
heavy weights China, India, the U.S., Indonesia and Brazil. Clearly, this does not imply that we
accept the log-normal as the true distribution for income data, it rather means that the data at
hand do not contain enough information to fit a more sophisticated model.

In a fourth step, we can then simulate household income per capita based on the asset index
distribution. In particular, we can attach to each quantum of the asset index distribution the
respective income value from the income distribution and derive to each asset index value the
respective simulated income value. To illustrate this approach, Figure 1 shows the asset index
distribution (left) and also the obtained income distribution following our approach (right) for
several countries in our sample. We can see that the assumption that the asset index follows a log
normal distribution holds and that the estimated income distribution closely follows that of the

asset index distribution.

Then, in a fifth step, we can easily calculate the household specific GDP component of the
HDI. To eliminate differences in price levels across countries we express household income per
capita yh calculated from the HIS, in USD PPP using the conversion factors based on price data

from the latest International Comparison Program surveys provided by the World Bank (2005):

Vet = y, X PPP, (4)

Then, we rescale ¥£7% using the ratio between ¥**% and GDP per capita expressed in PPP (taken

from the general HDI):

(5)

PEP
pyBPP — L PPP ., |GDPPC
by . FFF
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®)
Once these adjustments are done, it is straightforward to calculate the household specific
GDP index, using the usual minimum and maximum values of the HDI:

ln:ug:"_f's"":":“:‘— log (1007 oy

yA=
logl40,000) - log (100)

=12,..K, (6)

Where +7%FP# is the household specific arithmetic mean of the rescaled household income per
capita.

It should be noted that in richer countries the GDP per capita measure for the richest
households could easily exceed 40,000 USD PPP and, hence, the index could take a value greater
than 1.°

There are two ways to deal with this issue. The first is capping income to the maximum of
40,000 USDPPP or, equivalently, to cap the GDP index to one. To avoid the right-truncation of
the income distribution, which is needed for the assessment of inequality in human development,
we do not take this route. Instead we only only cap the overall HDI to 1, but allow the income
(and the life expectancy components) to exceed 1.%°

There is also the question of how the log transformation affects inequality in the income
component. Below we provide some sensitivity analysis of how the capping and the log

transformation of the income affects the outcome of inequality measures.

2.2  Calculating the education index

o In the last Human Development Report (UNDP, 2009) such index numbers are set to 1. In this study we do not follow this
rule.

10 This means that the scaling of income to match the country GDP will be done using the uncapped income.
12



In the next step, we calculate the education index of the HDI at the household level. For this, we
need to calculate rates of adult literacy and gross school enroliment at the household level.

For the adult literacy rates, we can directly use the information on literacy in the DHS. For
some DHS, the information on literacy is missing. Here, we define an adult household member
as being literate if she has at least five years of schooling completed. The data constraint we face
when calculating the education index is that enrolment information is only available for
households that have school-age children. The main challenge that arises here is the question of
how to compare the value for the education component of households where we just have
information on literacy with those where we have information on literacy and enrolment. We
provide two possible solutions.

First, we drop the enrolment component and rely only on literacy. Here, no assumptions of
replacing missing values have to be made. But, on the other hand, this approach could bias the
education component in the HDI because literacy rates are sometimes much higher, and
sometimes much lower, than enrolment rates. Indeed literacy and enrolment rates can differ a
great deal.™ In addition we would lose one sub-component of the HDI. In principle, one could
also simply drop the observations for which we do not have information on enrolment, i.e. the
households without children in that particular age range. Simply, deleting the missing values
might lead to biased results if the remaining cases are not representative for the entire sample
(e.g. Schaefer and Graham, 2002). The second approach is to use an imputation-based approach
to fill the missing values of enrolment. Imputation using a regression-based approach involves
the employment of a deterministic or stochastic regression method to impute the missing values

(Landerman et al., 1997). This means that the missing value is replaced by a regression predicted

1 See Table 2.
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score, where one uses the existing values of the respective variables and regress them on a set of
covariates. In particular, we regress the enrolment status on a set of household and community
characteristics and then we use the obtained coefficients to predict the enrolment rate for all
households (and not only for those without children. This means we are not filling any

observations but rather imputing household-based enrolment rates for all households):

fﬁf:ﬂ-—Xﬁ.b—iL;p Hr&: 1,2,...,1’{, (7)

where %, is the value of imputed value (enrolment rate) of household h, X, is a vector of
socioeconomic characteristics, b is the vector of regression coefficients. To account for the error
term in the regression (and thus to avoid the unwarranted precision of the point estimate of our
imputation), we add a random term uh drawn from a normal distribution and where its variance
is estimated from the sample (stochastic approach). Without including a random term
(deterministic approach), the imputation would likely result in an underestimated variance of the
variable.

Since both enrolment and literacy are expressed in rates at the household level we rely on a
simple OLS regression approach, controlling for typical individual and household socioeconomic
characteristics such as the education of the household head or the structure of the household as
well as for cluster means and interaction effects. Using such a prediction for education (and
health, see below) we are no longer calculating a household-specific HDI for each particular
household in our data set but an HDI for a household with the set of characteristics captured in
the regression. But knowing the HDI conditional on a large set of household and community
characteristics is precisely what is of interest to policy-makers who want to know the inequality

in the HDI or the HDI by certain subgroups.

14



Of course the outcome of the prediction and the goodness of fit of the imputed enrolment

rates heavily depends on the quality of the regression. The covariates in the regressions show the

expected signs and in nearly all regressions, we obtained a R2 between 0.4 and 0.6."2

There is a broad literature on the application of imputation (e.g., Graham and Hofer, 2000;
Rubin, 2004; Stern and Russel, 2001; Schaefer, 1997; Graham et al., 2003; Schaefer and
Graham, 2002; Allison, 2007). However, there is also criticism on mean substitution and
regression-based single imputation (e.g. Graham et al. (2003); Landerman et al. (1997)). The
major shortcoming of this approach (besides depending on the quality of the regression -at the
current state of the paper we did not take into account a possible selection bias) is that the
variance is still underestimated and thus standard errors and significance test can still be biased.
However, in this paper we do not want to use the fitted values for an econometric analysis of the
determinants of education. Since the proposal here is to impute enrolment rates for descriptive
purposes, we think that this approach is a reliable method to obtain education estimates for all

households (those with and without children but otherwise equal characteristics).*®
After obtaining an enrolment rate and literacy rate for each household in the data set, we can
calculate the household specific education index of the HDI. We calculate the household specific

h h
specific adult literacy index A and gross school enrolment index G using again the

corresponding usual minimum and maximum values employed in the HDI

12 The results for the regression of enrolment is exemplarily shown for Burkina Faso in Table Al.

13 The solution to deal with this issue would be to rely on multiple imputation (Rubin, 1977 and 1987; Schéafer, 1997). The
idea is to repeat the imputation process, producing multiple "complete” data sets. The values are drawn from the Bayesian
posterior distribution of the parameters. Because of the random term, the estimates of the parameters will slightly differ and this
variability can then be used to adjust the standard errors upwards (Allison, 2007). These analysis results are then combined to one
overall analysis resulting in the prediction of the missing values (Wayman, 2003). It has been shown that multiple imputation
performs favorably (see, e.g. Schaefer and Graham, 2002; Schaefer, 1997; Wayman, 2003). Multiple imputation allows to
produce estimates that are consistent, efficient, and asymptotically norm when the assumption of missing and random (MAR) is
fulfilled (Allison, 2007). However, since multiple imputation is very time consuming we leave this for further research.

15



E'&— o
1-0

A% = vA=12,..K, (8)

A_
G*=2""v =172, . K, (9)
i-0

h
where a refers to the household specific adult literacy and g” to the imputed household specific

h
gross school enrolment rate. The household specific education index E is calculated using the

same weighted average as done with the HDI:

E%=()xa%+ (3)x6* vA=12, ..K. (10) In

addition, we also calculate the education component of the HDI based on another indicator of
educational attainment to deal with the issue that adult literacy may not be a very good indicator
of educational attainment because it does not take into account higher levels of achievements in
education. In particular, we introduce the indicator of the mean years of schooling of adults aged
25 and older into the education component by dropping the adult literacy rate and leaving the
weights to calculate the education index unchanged. This way we can illustrate how the choice of
the educational indicator influences the outcome of the education index and of the overall HDI.
The main challenge that arises using years of education is to normalize the subindex between 0
and 1, because we need to decide on a minimum and maximum amount of years of education. In
this paper, we define the minimum years of education to be zero and the maximum to be 16 years

of schooling.**

2.3 Calculating the life expectancy index

h
14 In particular, this yields to , where s refers to the mean years of schooling per household. Of course the choice of the
upper and lower limits of the education to calculate the educational sub-index will affect the results on the outcome of the index.
As already discussed in the previous section, capping the years of education results in a loss of potential inequality. However, in
this case, the limits for inequality are inherent in the respective school system and not artificially defined for purposes of
calculation.
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To calculate the life expectancy index, we combine information on child mortality with model
life tables and use again a regression based approach to calculate mortality rates at the household
level. The reason for this imputation is twofold. First, we need to overcome the problem of
households without children resulting in a loss of data. Second, we need to obtain an estimate of
child mortality that has a more continuous character, because otherwise we would have only
limited variation in the data since in most household either none, one or two children died
resulting in a household specific mortality rates clustered around 0 (for which no life expectancy
is computable), and values such as 0.25, 0.33, or 0.5.

First, as already done in the previous section to obtain school enrollment at the household
level, we regress child mortality on a set of basic household and community socioeconomic
characteristics using a using a discrete time proportional hazard model with a peace-wise
constant baseline hazard function to control for censored data.'®> Then, we use the prediction of
child mortality for all households (and not only on those without children). Again, this means we
are not filling any observations but rather imputing household-based child mortality rates for all
households. And again, one should be very clear that since we are imputing child mortality to
households, the HDI we are calculating for each household is not the ’true’ HDI of that
household (which is unknowable until we know the actual life expectancy of the household
members which we only know for sure once they have all died). But it is the HDI for this type’

of household (with the particular characteristics that affected the imputation).

The results of the estimated household-based HDI have to be treated with caution in the sense

that the imputing, which is based partly on the same characteristics, can lead to an in-built

15 Table A2 shows the regression results exemplarily for Burkina Faso. All covariates show the expected sign. We also tries
various other specification and included other covariates, but the results of the predicted outcomes did not change if we add
further variables.
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correlation for health and education due to common covariates in both regressions. However,
given the strong correlation of the two components in the regular HDI, it is unclear and an
empirical question whether our approach artificially raises this correlation. To investigate this
issue, we provide in Table A4 in the Appendix the correlation coefficients between the indicators
that enter the index. We see that although there is a correlation, the correlation coefficient
between indicators are not very high, leaving enough scope for heterogeneity between the three
dimensions.

Second, after having estimated the household specific mortality rate, we apply the recently
provided modified logit life table systems by Murray et al. (2003) to estimate the household

specific life expectancy at birth. This model is based on a Brass logit approach:

Lo ie(1S

Logit[if) =au+ % Logit(ll) +v. [1 gij( 5 }]l + &, [ 2o { ED}]] (11)

W /2= 1,2,..K, where x is the age, ¥, and &, are parameters of the age specific Standard
Life Table, 4 and 54 are country specific parameters, and ¥ the survival probability from zero
to X, 5, and 60. To any value of I5, the corresponding value for the life expectancy at birth €0 can

be estimated through in iterative procedure.
The advantages of the modified logit life tables by Murray et al. (2003) compared, for

example to Princeton Model Life Tables (Coale and Demeny, 1983) or the older Ledermann

model life tables (Ledermann, 1969), are that they are very flexible and rely on more than 1800
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recently available life tables.™®
Third, after having estimated life expectancy for each household in the DHS data, we can
then calculate the household specific life expectancy index of the HDI.

-
&n =

B85—25

H*%= vA=12,.K, (12)

An alternative approach to estimate the life expectancy at birth at the household or individual
level is provided by the WHO (2001). In principle, this approach follows the same assumption to
estimate the life expectancy. Also here, the modified Brass logit system is used to estimate a
whole life table for all countries. Since we have life tables for all countries (which reflects the
age-specific life expectancies for one representative household), we can then easily get the age
specific life expectancy ex, i.e. the expected years to live at any given age in a particular country.
By adding this value to the respective age of the household member, we then get a value for e0
for every person.

However, two issues arise when using the WHO (2001) approach. The first problem with the
WHO approach is that it calculates only *one’ age-specific life expectancy for each country and
thereby precisely ignores the within-country inequality in life chances that we want to explore
with the household-based HDI.

The second problem is related to the way the HDI employs life expectancy at birth. In
particular, this figure is a synthetic number that is an answer to the following question: If a

person was born today and then lived through the age-sex specific mortality rates that currently

16 We also compare the results with the outcome based on the Ledermann life tables and also with the outcome of a sample. In
fact, we find a considerable overestimation of life expectancy using the older Ledermann approach, which especially is driven
that the older model life tables do do not allow to capture any effects of the HIV/AIDS epidemic, particularly in Sub-Saharan
African countries.
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prevail all at once, how long would the life of the person be? Now this figure is not relevant to
any individual for two reasons: a) you obviously cannot live through your entire life in one year
and b) anyone who has lived to a certain age can no longer die from the mortality rates that
afflict people younger than they are. So their expected length of life will necessarily be larger
than life expectancy at birth. Hence, the life expectancy component in the HDI is exactly what
we want to measure, which is a snapshot of mortality conditions in a country at a certain point in
time as an indicator of current life chances. If one actually calculated the expected lengths of life
of those people currently alive, that number would be strongly influenced by the age structure of
the population.*” It would also have the consequence of ignoring high infant mortality rates as
one only cares about the surviving infants and calculate their life chances and ignore the ones
that just died. Therefore we think the life expectancy component as currently conceived in the
HDI is just right and, consequently, the life expectancy component we calculate for the HDI at
the household level is also favorable to the WHO approach. It measures current mortality

conditions for that (type of) household and the impact this has on life chances for people.

We illustrate the difference between the approaches for two countries. Table A3 shows the
outcomes of the estimated life expectancy (based on the regression approach and based on the
WHO approach) for Armenia and Bolivia. The difference between the two approaches is larger
for Bolivia than for Armenia but both are sizable. This is translated into the life expectancy
index, which is for Bolivia 0.68 based on the regression and 0.79 for the WHO approach. What
is very interesting that the standard deviation for the WHO approach is very low. This is because

the minimum life expectancy is already at a very high level (69), whereas we get lower values

1 For example if you have few young people and correspondingly a high share of old people, your expected life lengths
would be much higher than in a country with many young people; but this is due to mortality conditions of the past, not the
present.
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for the regression-based approach.'® Hence, the variation in the life expectancy index is
relatively low compared to the regression-based approach. This has also consequences for an
inequality analysis. In fact, the WHO approach reduces possible inequality. Based on UN
mortality statistics, Hicks (1997) provides Gini coefficients for life expectancy for 20 countries.
The Gini coefficients are higher than those we found in our samples which is due to the fact that
Hicks considers data on actual life lengths from 1983-1991 (and thus largely reflecting mortality
conditions of people born in the 1930s to the 1980s) and that he (implicitly) imputes a life
different expectancy value to all household members while we calculate an average life
expectancy for all household members.*® However, if we would have used the WHO approach to

estimate life expectancy, the Gini coefficients would have been even smaller.?
2.4  Calculating the household-based HDI

Once the three dimension indices are calculated, we simply calculate the household specific
HDI, by taking the arithmetic mean of the three dimension indices. We use u(y) to denote the
arithmetic mean?' of a given distribution vy, i.e. household income per capita, and apply this
definition also to the education (e) and health (h) component of the HDI. All three dimensions of
the HDI can be represented in a 3 x k matrix D, where the first row is the vector y, followed by e

and h. The household based human development index H (where k refers to the number of

households in the data) can then be defined as a function F : D = R from the set of D matrices to

18 In particular, we capped the values below 25 to 25.

19 This is not so much an issue of accounting for intra-household inequality in life chances but more of a question of
whether and how to adequately account for stochastic inequality in life chances. For example, a 5 person household with an
average life expectancy of 50 will likely have some people who die young and others who die much later. We are currently
investigating whether there are plausible ways of incorporating this stochastic inequality in life expectancy

For example, whereas for the estimated life expectancy for Armenia, the Gini is 0.15, it is only 0.02 when applying the
WHO approach.
the formula for the arithmetic mean is p(y) = (y1 +y» + ... + yk)/k.
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the real numbers R and formally expressed as the mean of the means:?

H(D)housenota = LIM(Y),k(€).u(h)], (13)

which corresponds to the mean achievement in each dimension of the HDI which is than is
averaged across dimensions. To get person-based values, this value is assigned to each
household member and the descriptive analysis below is based on this person-level analysis. To
be sure, assigning the same HDI to all household members assumes that there is no
intrahousehold inequality in human development, which is unlikely to be the case. But with the
exception of education, which we could measure directly at the individual level, we have no way
to study intrahousehold inequality in health or incomes with the data at hand so that this
assumption is the only one we can make. In this sense, it is an underestimate of inequality in

human development.?

In addition to the traditional HDI, we also apply two inequality adjusted HDI proposed by
Foster et al. (2005) and Seth (2009). In particular, the authors extend the traditional HDI by an
inequality measure to take into account the distribution of the three dimensions within a
population. The Foster et al. (2005) approach is based on the idea to use a general mean instead
of the arithmetic mean to average each dimension of the HDI, namely W, (Y), K. (€), and u, (h),

where « =0.2* General means are sensitive to the distribution in the sense that we introduce an

inequality aversion parameter a. a less than zero gives a greater weight to the achievements of
the lower end of the distribution, i.e. the poorer households. The higher the inequality, the higher

is the importance of the achievements of the poor. For o = 1, the general mean is the arithmetic

22 See Foster et al. (2005).
23 For a further discussion of these issues, see Klasen (2006) and Haddad and Kanbur (1990).
24 The formula for the general means is pa(y) = [(y1 4 y2 R )K"
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mean, which is indifferent to inequality. In particular, Foster et al. (2005) extend the Atkinson
class of inequality measures (Atkinson, 1970) to multinational HDI.?> Hence, for each dimension

an overall index is computed by taking the generalized mean

Ho(D)housenotd = Ma[Ma(Y) Ha (€),1a ()], for a =0, (14)

which we in the following define as FLS. For a = 1, p yields the arithmetic mean, but for
negative values for a, p gives more emphasis on the lower end of the distribution of each
dimension. Now the HDI is expressed as a general mean of the general means. This means that
we do not only take into account inequality across dimension (which corresponds to the term in
brackets of equation 14) but also inequality between individuals, by taking the generalized means
across individuals of the generalized mean across dimensions. This way, one can also study to
what extent inequality between dimensions and across people affects overall human

development.

The results of the FLS measure are comparable to the outcomes of the traditional HDI. We
provide results for several values of the inequality aversion parameter o (o =1, a =0, o = -1, and
a = -2). This allows us to identify penalization of the HDI due to the introduction of different
degrees of inequality aversion.

In addition to the FLS measure, we apply another distribution sensitive HDI proposed by
Seth (2009), i.e. the so-called association sensitive welfare index. Also here, the measure uses a

proximate Atkinson measure of inequality to adjust the traditional HDI. In addition to the

25 The formula for the Atkinson family of inequality measures is l1-(y) = 1-[(1-«(y)/(y)] for > 0. This means, the Atkinson
inequality measure subtracts one minus the ration of the general mean and the arithmetic mean, where e can be interpreted as an
inequality aversion parameter (o =1- €) For o =1 € = 0, the general mean is the arithmetic mean. Greater inequality is reflected in
a higher ratio between the general "distribution sensitive’ mean and the "neutral’ arithmetic mean.
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inequality aversion parameter o, the Seth (2009) also takes into account the substitution
possibilities between the dimensions of the HDI and introduces another parameter f to the index.
The parameter B describes the substitution possibilities between the dimensions of the HDI and
defines the aversion towards ’overlapping deprivation’. B = 1 means that all three dimensions of
the HDI are perfect substitutes. B = -1 means that the elasticity of substitution between

dimensions is equal to 0.5. The Seth (2009) measure has the form:

H . (D)nousehold = Ha [Hp (¥),Hp (€)1 (17, (15)

for o, p<1and a = beta #1. %°

We provide results for various combinations of Seth (2009) association sensitive measure in
order to to show how the outcomes change not only by an increase in inequality aversion but also
by different forms of substitution possibilities between the components of the HDI. We choose

the following combinations of a and : a=-2,=-1; 0=-2,=-1.5; a=-3, B =-1.

3 Results

3.1 Results using alternative approaches to calculate the HDI

In this section, we present the results of the household-based HDI for our 15 countries. Table 1

shows the mean household-based HDI and its subcomponents by country and also the outcomes

i i ap
26 where g () has the functional form: p(y) = [(y, +vy, +..+ ykﬁ)/k] g
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for different approaches to calculate the household-based education index.?” HDI 1 refers to the
approach where we simply drop the enrolment component and only rely on adult literacy, HDI 2
refers to the regression based approach to impute literacy and enrolment, and HDI 3 refers to the
approach where we use the imputed gross school enrolment and years of education as the
indicator of educational attainment.

With respect to the different approaches to calculate the education index, the differences are
shown in the last three columns of Table 1. We see small but significant differences between the
regression-based approach to impute literacy and enrolment and simply using the adult literacy
rate to calculate the education index. Relying only on literacy and, thus, taking only one indicator
of educational attainment into account, we potentially either underestimate or overestimate the
education component compared to the approach where enrollment is also used, because the adult
literacy rate is often either considerably lower or higher than the enrolment rates. This is
illustrated in Table 2, which shows the descriptive statistics for all indicators. For example, in
Armenia and Bolivia, literacy rates are much larger than enrolment rates which translate into a
much higher value for the education index relying only on literacy. Conversely, in the poorest
African countries, including enrolment ratios leads to higher HDIs as they are higher than
literacy levels. We find even larger level differences in the education index when we use years of
education as the indicator of educational outcome instead of literacy. The education index based
on years of schooling of adults aged 25 and older shows much lower outcomes than the other
two approaches (see the last column of Table 1). This is because the mean values are

considerably lower than the maximum of assumed 16 years of education achievable (see Table 2.

27 S . . . . N
For all the results presented in this section, we do not provide any confidence intervals or significance tests between
differences in the outcomes because of space limitations. Standard errors confidence intervals and significance test can be
provided on request.
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These differences are than translated into an overall HDI, which is significantly lower.?® This has
an important implication considering a possible change in the calculation of the HDI for future
Human Development Reports. The main question that arises here, is how one would compare the
results of previous reports, because the values of the HDI are expected to be much higher. This

would lead to a misleading interpretation of a decline in outcomes of human development.

However, besides differences in the level of the education index, the alternative approaches
to calculate the education index have almost no impact on the ranking of countries. Regardless of
what approach chosen, the ranking between countries of the total HDI remains almost
unchanged. This means for example, that Burkina Faso remains the country with the lowest
value whereas Armenia remains the country with the highest outcome of the HDI. Only for the
countries that are very close together in HDI values such as Vietnam, Kyrgyz republic and India,

the rankings change between these countries with respect to the underlying HDI alternative.

3.2 Overall results of the household based HDI, FLS, and Seth measure

Table 1 reveals that Armenia shows the highest level in human development in our sample of
countries with an HDI 2 value of 0.783 followed by Egypt (0.693), whereas the lowest value is
found for two African countries, namely Burkina Faso (0.370) and Ethiopia (0.380). The high
value of the HDI for Armenia is mainly driven by the high outcome in the life expectancy
component (0.891) and the high outcome in the education component (0.835), both are also the
highest in the sample. Although the GDP index is also high (0.623) it is not the highest value.

Concerning levels in income, Egypt even shows a higher GDP index of 0.639. But since both the

28 Figures A2 and A3 provide the differences in the distribution between the alternative education indices and the alternative
HDI outcomes.
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education index and the life expectancy index are considerably lower (0.802 and 0.639
respectively), the overall HDI is lower than for Armenia. This nicely illustrates the substitution
possibilities between the three sub-components of the HDI. The higher education and life
expectancy indices offset the relatively lower level of the GDP index. The same holds for
Burkina Faso and Ethiopia, whereas the GDP index for Ethiopia is slightly lower (0.356
compared to 0.367), Burkina Faso performs considerably lower in terms of education and life

expectancy.

With respect to the question of what determines the variations in the overall outcomes, we
find that variations in life expectancy outcomes are relatively low compared to the outcomes in
education and the GDP component.® Whereas the life expectancy index ranges from 0.507
(Nigeria) to 0.891 (Armenia), the GDP index ranges from 0.344 (Nigeria to 0.632 (Egypt) and
the education index ranges from 0.204 (Burkina Faso) to 0.835 (Armenia), which is almost 4
times higher.

Table 3 provides the results for the household based HDI, the FLS and the Seth measure for
several combinations of a and B; Table 4 provides the same information at the level of
components of the HDI. We clearly see that as higher the inequality aversion parameter is as
lower are the outcomes of the inequality adjusted FLS measure as well as its components. The
percentage declines in the HDI (see 5) are particularly large for the low HDI countries
suggesting that these countries are also the ones with the largest inequality across dimensions
and across people (as we also see below). As shown in the tables, the rankings also change for

some countries, particularly when inequality aversion is increased.*

29 The same results are observable when looking at the official Human Development Reports.
80 One should treat the higher levels of inequality aversion with some caution though. They are very sensitive to low values
in the HDI components at the household level. Any measurement error in the imputation process leading to these low values for
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We now turn to the analysis of outcomes of the HDI by different population subgroups and
by household characteristics as well as to an analysis of inequality in human development. All
results in the following section for the HDI are based on the regression based approach to

estimate literacy and enrolment.!

3.3 Results by population subgroups and household characteristics

In this subsection we provide the results of the outcome of the household-based HDI by different
population subgroups and household characteristics. Table 6-11 present the HDI by HDI deciles,
by income deciles, by education of the household head, by age of the household head, by the sex
of the household head, and rural and urban areas. The respective tables for the subcomponents

are found in the in the Appendix (Tables A5-A19).

Table 6 decomposes the outcomes in human development by HDI quintiles itself. This
provides us with a first sense of inequality in the outcome of human development. Table 6 shows
large inequalities between the lowest and the highest HDI decile within countries. For example,
in Nigeria the ratio of the highest to the lowest decile is 4.542. The ratio of the median to the
highest and the lowest decile respectively further illustrates the inequality in human
development.

The results of Table 6 suggest that inequality tend to be higher in settings where the level of
human development is relatively low. The lower the values of the HDI (Table 1, the higher are
the differences between the lowest and the highest HDI decile. This is plausible and reflects both

the substance as well as construction of the HDI. An increase in the HDI is due to increases in

the components will have a large influence on the results.
1 HD1 2 in Table 1.
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the three components. As average education and life expectancy increases, the inequality within
these components is declining due to the natural upper limits on achievements in these two
dimensions. While there is no upper limit on incomes, due to the log transformation of incomes,
inequality in incomes also falls as average incomes increase. This reflects the notion that there is
a declining marginal impact of rising incomes on human development achievements that are
related to incomes (such as nutrition, housing, clothing, etc); as average incomes rise the
disparity in these human development achievements is correspondingly also held to fall.*
Despite this general trend, is it interesting to note that for similar levels of the overall HDI, the
10:1 decile ratio is quite different. For example, Peru has much higher HDI inequality than
Egypt, Indonesia, or Vietnam; Nicaragua and Bolivia have much higher HDI inequality than
Pakistan; and Nigeria has much higher HDI inequality than Senegal, Ethiopia, or Zambia.

This holds also when looking at the distribution of the HDI by income decile, which is shown
in Table 7. Also here, we observe a large inequality between the lowest and the highest income
quintile and also that this inequality is associated with lower levels of human development. Of
course, the results for the income decile are not unexpected as the income component is inherent
in the HDI. But this clear distributional pattern is also observed when the life expectancy index
and especially the education index is analyzed by income decile (see Table A8-A10). In
particular, we find the largest inequality between the poorest and the richest income decile in the
education component * Similar results for the outcomes of the HDI and its subcomponent by

income quintiles for some of the same countries (Indonesia, Vietnam, Bolivia, Zambia, and

32 This is plausible to the extent that differences in nutritional status, essential access to housing and clothing are smaller in
high HDI countries than in low HDI countries. See also Grimm et al. (2008) for further discussion.

3 For example, in Burkina Faso the richest income decile show an education component that is more than 5 times higher
than the poorest decile (Table A9).
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Burkina Faso) were also found in previous studies by Grimm et al. (2008, 2009), suggesting the
use of slightly different methodological approaches in that study does not seriously affect the

results on inequality in human development.

The difference in distributions over the income quintiles and over the HDI quintiles needs a
bit of discussion. When you look at the q10/g1 ratio for the HDI, it is larger than the same ratio
for income deciles systematically for all countries (compare Tables 5 and 6). Note also that Table
13 shows that the Gini for the GDP index is in 8 (out of 13) cases larger than the Gini for the
HDI. This suggests that the other components of the HDI are more equally distributed and that
this distribution is not perfectly correlated with incomes. In this sense, the unconditional
distribution of the HDI really shows something different than the HDI by income groups
investigated in Grimm et al. (2008, 2009).

The same clear distributional pattern is found for education of the household head.
Households, where the head has no education are considerably worse off in terms of the HDI
than better educated households (Table 8. For example, Zambia shows a HDI that is almost twice
as high for households where the household head has achieved higher education compared to
households where the head has no educational attainment at all (0.355 compared to 0.634).
Again, the differentials are particularly large in Africa. A similar pattern, but to lesser extent is
found when looking at the outcomes in the HDI by the age of the household head. Although the
inequality, is much lower than for other household characteristics, households with older
household heads experience, on average, a higher HDI than households with younger household

heads.®*

3 However, these results should be treated with caution, because they are also be driven by differences in the shares of
households of the respective age ranges and thus the calculation are based in very different numbers of observation, For example,
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Quite surprisingly, no clear distributional pattern is found between between male and female
headed households (Tables 10). First, the differences are not very large, and, second, for some
countries outcomes are higher for female headed households than for male headed households
(e.g. Ethiopia) whereas the opposite is found for other countries (e.g. Egypt). It appears that
female-headed households are a rather heterogeneous group that are not systematically worse off
in terms of human development achievements than male-headed households (see also Chant
2008 and Marcoux, 1998 for related findings). Also for different household sizes no clear
distributional pattern in the outcome of the HDI is found (Table 11). In some countries, smaller
households show higher HDI outcomes than larger households, in some countries again the
opposite finds is found. However, in 10 from 15 countries larger households (more than 11
household members) show a lower HDI than smaller households (size 1-5).*

Table 12 shows the HDI by urban and rural areas. Also here, we find a clear trend. As
expected, rural areas are worse off than urban areas with respect to human development. The
differences are not as large compared to income deciles but they are always sizable. For example,
in Nicaragua, the ratio between rural and urban areas in the HDI is 0.718. The differences tend to
be larger in poorer countries, particularly in Africa and are smallest in Armenia, again driven to
an important extent by low differentials in education and health there. And again, similar
findings are also found for the subcomponents of the HDI.* The same differences are also found
when looking at the alternative inequality adjusted HDI measure. In particular, Table 12 shows

the results for the FLS and the Seth measure separately by urban and rural areas. We find that

there are many more households with a household head aged between 20 and 29 than aged 60 years or older. See also Table Al4-
A6 for the results for the components of the HDI by the age of the household head.

% See Table A18 for the results of the sub-components.
% See Table AL9.
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once a higher inequality aversion is introduced, the ratio between rural and urban outcomes also

rises.

In Table 12, we extend this result and use the FLS approach to penalize for inequality within
areas. In most places higher inequality in human development in rural areas generates a greater
penalty for inequality there. But for extreme levels of inequality aversion, the finding can
reverse. In Zambia, India, and Egypt, the inequality-adjusted HDI for urban areas is lower than
that for rural areas when alpha is set to -2, suggesting that there are some groups of urban
residents with extremely low human development achievements.

To summarize the foregoing results, we identified significant differences between three
alternatives ways to calculate education index. We found large differences in human
development across HDI quintiles and income quintiles. The highest HDI quintile shows much
higher outcomes in human development than the lowest HDI quintile for the HDI and with
respect to all three subcomponents of the HDI; the differential by income are somewhat smaller
but still very large. Of the other population partitions, the largest differences are found for the
education component. Furthermore, we found that human development in urban areas is
considerably higher than in rural areas, revealing substantial differences in Africa. We also find
that the age and education of the household head matters, but to a much smaller degree. Older
households and households where the head has higher education achieve higher outcomes in the

HDI. However, no clear picture for headship and household size emerges.

3.4 Inequality Measures and Decompositions

In addition to the household specific HDI, we also calculate standard inequality measures. In
particular, we calculated the Gini coefficient for the HDI and its subcomponents. In addition, we
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provide also the Theil index and Atkinson index for the HDI and decompose the measure by
within and between inequality for several household characteristics.

Table 13 shows the Gini coefficient, the Theil index and Atkinson index by countries for the
HDI and its subcomponents. Although it is hard to interpret the absolute value of the Gini (see
also below), we can compare the outcome across countries and groups. Table 13 shows that
higher values of inequality is found for those countries whose already have shown low levels of
human development. For example, Burkina Faso is the country with the second highest Gini in
the HDI (0.202) and at the same time is shows the lowest value of the HDI in our sample (see
Table 1). On the other hand, Armenia (0.053) has the lowest value of the Gini coefficient for the
HDI while at the same time it shows the second highest value of the HDI (see Table 1).

Why are the Gini coefficients relatively low compared to usual income Gini coefficients?
Overall, the Gini coefficients for the HDI are considerably lower compared to the typical
findings for income Gini coefficients. The reason for this relatively low inequality outcome is
twofold. First, the main factor contributing to this low value is driven by the low level of
inequality in the GDP index. The low values of the Gini coefficient for the GDP index nicely
illustrates how the log transformation of the GDP component reduces inequality. Table 13
provides also the Gini coefficient for the income, the GDP index without the log transformation
of income and for the GDP index where the incomes were capped to the value of 40000. We can
see that the Gini coefficients for the household per capita income show the expected values that
nearly correspond to the official values of the countries taken from PovcalNet.*” The same holds

for the GDP index without the log transformation and for the GDP index based on the capped

37 The reason for these small differences is that the asset index distribution is less continuous than the income distribution.
This means, for the imputation of the household per capita income we do not take the whole income distribution, but rather draw
from the distribution for the values of the asset index distribution.
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household income per capita.**This means, once we do the log transformation of the income
component, we reduce artificially the potential inequality. This means, by using the log
transformation, we face a trade-off between taking into account the diminishing rates of return of
higher income on human development on the one hand and the focus of assessing the degree of
inequality within a country or population subgroup on the other.

The second reason for relatively lower Gini coefficients in the HDI stems from the quite low
Gini coefficients in the education index and the life expectancy index. We find considerably
lower levels in education in the social dimension compared to the income dimension of human
development This mainly stems from the upward bound of the education indicators, meaning that
the potential for inequality is lower. This is particularly the case for the adult literacy indicator
where a perfect achievement of 1 is reached for the majority of the population already in
relatively poor countries. But it is also the case, to a lesser extent, to enrolment rates and years of

schooling.*

The same argument holds for inequalities in life expectancies. We find much lower inequality
in life expectancy than in income which is due to the combination of an upward bound as well as
the more stochastic nature of mortality (compared to incomes). Other studies have found similar

results.*

38 There is virtually no difference between the GDP index based in the capped and the uncapped income in our sample,
because all these countries are relatively poor countries compared to OECD countries for which some countries like Norway
exceeds a value of 40,000. In our case, only very few household show higher income values than the threshold resulting an
similar values of the GDP index.

o Thomas et al. (2001 and 2002)) have also calculated educational Gini coefficients in education to measure educational
inequality based on discrete indicators of educational attainment. Thomas et al (2002) provide the Gini coefficient and Theil
indices for years of schooling between 1960 and 2000. The results look quite similar to what we found.

Unfortunately, only very limited comparable Gini coefficients on health exits in the empirical literature. One exception is
a study by the Pan American Health Organization (PAHO) (2001) which calculates Gini coefficients for infant mortality for five
countries from Latin America. Also here, the results are quite similar to our results in a sense that Gini coefficients for the health
indicators are lower than for income indicators. See also Klasen (2008) for a related discussion.
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Table 14 shows the inequality between urban and rural areas by measured by the Atkinson
index. The Atkinson measure can directly be calculated from the results of the FLS measure
from Table 12 by A, = 1 - FLS,/HDI. Whereas it was not clear from Table 12 whether inequality
was higher urban or rural areas, Table 14 shows a considerably higher inequality in the HDI in
rural than in urban areas for the Atkinson measure based on the inequality aversion parameter o
= -1. For Vietnam and Burkina Faso, the ratio of the rural to urban outcomes in the Atkinson is
even greater than 2. However, for a higher inequality aversion parameter the outcome becomes
less obvious. In particular, for o = -2, for some countries the ratio of rural to urban is lower than
1 indicating higher inequality in urban than in rural areas. This suggests that there appear to be
small groups of urban residents with very low HDI achievements who receive a large weight
when such a high inequality aversion is used. On the other hand, for example, Vietnam

inequality in rural versus urban areas becomes even higher.

We also provide the Theil measure and a within and between subgroups decomposition, in
particular for income quintiles, rural and urban areas and by education of household head (Table
37). Also here we found relatively low levels of inequality for the countries in the sample. For all
subgroups we found that within-group inequality is larger groups than between-group inequality;
this is even the case for the subgroups where between inequality had been found to be large such
as urban/rural, head’s education, and income quintiles; this shows that the heterogeneity within
groups is a more important driver of human development than the differential between groups (a
finding that is usually also found for most groups when income inequality is decomposed into
between and within group terms).

Another way to interpret our findings on inequality within in the HDI in countries is to
compare it to inequality in the HDI between countries. In the literature on income inequality, we
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observe that income inequality between countries of the world tends to be larger (with inter-
country Gini coefficients of 0.6-0.8 depending on whether income is PPP adjusted or not) than
within-country income inequality in most countries. We therefore examine the same relation now
by calculating the Gini coefficients for the HDI and its subcomponents between countries (for
the year 2004) taken from the Human Development Report 2006. The Gini coefficient for the
overall HDI between countries is 0.14, Gini coefficient for the life expectancy index is 0.16, the
Gini coefficient for the education index is 0.12, and the Gini coefficient for the GDP index is
0.16. These results show that the Gini coefficient for income between countries is larger than for
the other components and the overall HDI. Also, we find, similar to income inequality, that
inequality between countries in the HDI is larger than inequality in the HDI within most

countries; only in a few African countries is inequality in the HDI larger than between countries.

4 Conclusion

This paper provides a method and illustration for calculating the HDI at the household level. A
household-based HDI provides us with a large range of previously unavailable types of analysis.
On the one hand, it immediately allows the analysis of the HDI by any kind of population
subgroups and by household socioeconomic characteristics. On the other hand, it allows to apply
any kind of inequality measure to the HDI across population subgroups and over time.

The results of our empirical illustration for 15 developing countries provide new insights with
respect to differences in the levels and inequality in human development by population
subgroups. We found large inequalities within countries between population subgroups. We
found large differences in human development across HDI quintiles and income quintiles. The

best off decile shows much higher outcomes in human development than the lowest decile with
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respect to the HDI and all three sub-components of the HDI. Furthermore, we found that human
development in urban areas is considerably higher than in rural areas, revealing substantial
differences in Africa. We also found that the age and education of the household head matters.
Older households and households where the head has higher education achieve higher outcomes
in the HDI. However, no clear picture is found for the household headship and household size,
for which we only found minor differences. We also find considerable inequality when looking
at inequality measures like the Theil or the Gini coefficient. First, the Gini within countries in
social dimensions of human development are lower than for the income dimension but still
sizable. Second, countries with lower levels in human development also show higher outcomes
in inequality. Third, within population subgroup inequality is larger than between group
inequality.

It is possible not only to decompose inequality in the HDI into between and within group
inequality, but to consider measures that penalize the HDI for inequality across dimensions and
across people in the HDI. We show that these penalties can be quite large, depending on the
aversion to inequality parameter.

The main challenge of calculating a household-based HDI has been data limitations. We
address this problem using various kind of imputation techniques to estimate the three
subcomponents of the HDI, which rely to some extent on strong methodological assumption.
However, these strong assumptions can be justified by applying reasonable approaches to
overcome data problems. And despite its methodological shortcomings, this approach hope

fully enhances the discussion of measurement issues concerning the HDI.
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Tables and figures

Table 1: Overall HDI and sub-components by country (with ranking)

Education Education

Education index index

GDP Life index (regression (years of

Country HDI HDI 2 HDI 3 index  index (literacy) approach) education)
Armenia (2005) 0.827 0.783 0.699 0.623  0.891 0.967 0.835 0.581
Egypt (2007) 0.711 0.693 0.642 0.639  0.802 0.690 0.639 0.483
Peru (2005) 0.706 0.682 0.625 0.595 0.726 0.796 0.724 0.551
Indonesia (2003) 0.709 0.680 0.610 0.568 0.784 0.777 0.690 0.476
Vietnam (2002) 0.700 0.679 0.615 0481 0.861 0.758 0.695 0.501
Kyrgyz Republic (1997) 0.718 0.669 0.606 0478 0.724 0.953 0.805 0.615
India (2005) 0.616 0.623 0.569 0.525 0.848 0.474 0.496 0.331
Nicaragua (2000) 0.584 0.587 0.537 0.478  0.742 0.531 0.540 0.387
Bolivia (2003) 0.614 0.583 0.528 0.447  0.678 0.715 0.624 0.453
Pakistan (2007) 0.537 0.530 0.478 0520 0.634 0.458 0.435 0.280
Zambia (2002) 0.523 0.490 0.434 0.326 0.545 0.696 0.598 0.423
Nigeria (2003) 0.459 0.462 0.412 0.343  0.507 0.526 0.538 0.386
Senegal (2005) 0.439 0.462 0.419 0.460 0.586 0.271 0.339 0.212
Ethiopia (2005) 0.347 0.380 0.352 0.356  0.502 0.185 0.281 0.194
Burkina Faso (2003) 0.348 0.370 0.344 0.367  0.539 0.140 0.204 0.123

Note: HDI 1 is based only on literacy; HDI is based on the regression based approach for literacy and
enrolment. HDI 3 is based on the regression based approach for enrolment and on years of schooling
per household aged +25.

Source: Demographic and Health Surveys (DHS); calculations by the authors.

Table 2: Descriptive statistics

Literacy Years of Scaled Child Life
Country Enr(r)alltr:ent rate education Income income mortality expctancy
Armenia (2005) 0.69 0.97 8.76 990 4856 21 77.48
Burkina Faso 0.22 0.15 0.96 556 1174 171 57.94
Bolivia 0.47 0.71 6.80 1977 2510 72 65.85
Egypt (2007) 0.61 0.68 6.67 1310 5192 35 72.55
Ethiopia (2005) 0.37 0.23 1.96 600 1026 143 56.27
India (2005) 0.54 0.54 4.49 594 3160 32 75.74
Indonesia (2003) 0.62 0.78 6.96 588 3371 48 71.15
Kyrgyz R. (1997) 0.60 0.96 10.26 745 2154 59 68.48
Nicaragua (2000) 0.56 0.48 4.19 1485 2312 54 68.99
Nigeria (2003) 0.59 0.54 4.82 481 1075 144 55.84
Pakistan (2007) 0.52 0.45 3.56 831 2638 89 63.11
Peru (2005) 0.71 0.77 7.36 2014 4691 65 67.43
Senegal (2005) 0.39 0.25 1.57 789 1793 110 59.76
Vietnam (2002) 0.69 0.75 6.81 661 2209 26 75.85
Zambia (2002) 0.46 0.67 6.07 504 869 134 56.98

Note: Enrolment rate refers to the gross enrolment rate, literacy refers to the literacy rate of adults aged 15+. Years of
education refers to the mean years of education of per household of adults aged 25+. Household income per capita refer
is expressed in USDPPP. Scaled income refers to the household per capita income that is scaled to the national GDP
per capita for the respective country and year taken from the Human Development Report. Child mortality refers to the
number of dead children before reaching the age of five per 1000 children

Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table 3: Household based HDI, FLS and Seth measure

HDI FLS measure Seth measure
Country (alpha=-2) (alpha=-2) (alpha=-3)
Rank (alpha=1) Rank (alpha=0) Rank (alpha=-1) Rank (alpha=-2) Rank (beta=-1) Rank (beta=-1.5) Rank (beta=-1) Rank

Armenia (2005) 0.783 1 0.783 1 0.759 1 0.697 1 0.318 2 0.463 0.366 0.186

Egypt (2007) 0.693 2 0.693 2 0.667 2 0.589 2 0.193 4 0.302 0.226 0.095

Indonesia (2003) 0.680 3 0.680 3 0.653 3 0.565 4 0.057 11 0.097 12 0.068 12 0.020 15
Peru (2005) 0.682 4 0.682 4 0.651 4 0.536 6 0.159 5 0.253 0.188 0.084

Vietnam (2002) 0.679 5 0.679 5 0.640 5 0.580 3 0.321 1 0.437 0.363 0.198

Kyrgyz R. (1997) 0.669 6 0.669 6 0.636 6 0.561 5 0.213 3 0.325 0.249 0.124

India (2005) 0.623 7 0.623 7 0.574 7 0.525 7 0.139 6 0.225 0.165 0.051
Nicaragua (2000) 0.587 8 0.587 8 0.537 8 0.420 8 0.137 7 0.214 0.161 0.071

Bolivia (2003) 0.583 9 0.583 9 0.533 9 0.411 9 0.074 10 0.124 10 0.089 11 0.035 11
Pakistan (2007) 0.530 10 0.530 10 0.485 10 0.376 10 0.099 9 0.159 0.117 0.050

Zambia (2002) 0.490 11 0.490 11 0.435 11 0.303 11 0.049 14 0.082 14 0.058 14 0.023 14
Senegal (2005) 0.462 12 0.462 12 0.403 12 0.292 12 0.107 8 0.162 0.125 0.064

Nigeria (2003) 0.462 13 0.462 13 0.400 13 0.254 13 0.042 15 0.071 15 0.051 15 0.024 13
Ethiopia (2005) 0.380 14 0.380 14 0.332 14 0.242 14 0.054 13 0.088 13 0.063 13 0.027 12
Burkina Faso (2003) 0.370 15 0.370 15 0.298 15 0.204 15 0.055 12 0.122 11 0.094 10 0.045 10

Note: HDI is based on the regression-based approach for literacy and enrolment.

Source: Demographic and Health Surveys (DHS); calculations by the authors.

39



Table 4: Household based HDI and FLS measure-components

GDP FLS measure Education FLS measure Life expec. FLS measure
Country index (alpha=1) (alpha=-1) (alpha=-2) index (alpha=1) (alpha=-1) (alpha=-2) index (alpha=1) (alpha=-1) (alpha=-2)
Armenia (2005) 0.623 0.615 0.603 0.595 0.835 0.831 0.830 0.826 0.891 0.854 0.693 0.198
Egypt (2007) 0.639 0.632 0.616 0.608 0.639 0.609 0.560 0.511 0.802 0.769 0.594 0.116
Peru (2005) 0.595 0.573 0.525 0.506 0.724 0.705 0.664 0.621 0.726 0.681 0.458 0.094
Indonesia (2003) 0.568 0.561 0.549 0.542 0.690 0.669 0.644 0.594 0.784 0.739 0.517 0.033
Vietnam (2002) 0.481 0.471 0.461 0.448 0.695 0.670 0.631 0.584 0.861 0.830 0.705 0.217
Kyrgyz Republic (1997) 0.478 0.469 0.457 0.445 0.805 0.801 0.799 0.794 0.724 0.683 0.526 0.130
India (2005) 0.525 0.519 0.513 0.508 0.496 0.453 0.399 0.317 0.848 0.806 0.633 0.121
Nicaragua (2000) 0.478 0.448 0.39%4 0.362 0.540 0.486 0.386 0.315 0.742 0.705 0.496 0.084
Bolivia (2003) 0.447 0.413 0.376 0.348 0.624 0.584 0.519 0.360 0.678 0.624 0.368 0.044
Pakistan (2007) 0.520 0.511 0.505 0.496 0.435 0.379 0.299 0.164 0.634 0.587 0.376 0.061
Zambia (2002) 0.326 0.293 0.248 0.211 0.598 0.561 0.498 0.420 0.545 0.497 0.259 0.029
Nigeria (2003) 0.343 0.311 0.271 0.223 0.538 0.448 0.340 0.186 0.507 0.438 0.194 0.025
Senegal (2005) 0.460 0.443 0.411 0.393 0.339 0.272 0.207 0.123 0.586 0.534 0.333 0.072
Ethiopia (2005) 0.356 0.349 0.350 0.342 0.281 0.236 0.183 0.050 0.502 0.439 0.245 0.039
Burkina Faso (2003) 0.367 0.348 0.329 0.309 0.204 0.152 0.118 0.040 0.539 0.485 0.308 0.055

Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table 5: Percentage loss in HDI outcome due to inequality

FLS FLS Education FLS expectancy FLS

Country HDI (a=0) (a=-1) (a=-2) GDP index (a=0) (a=-1) (a=-2) index (a=0) (a=-1) (a=-2) index (a=0) (a=-1) (a=-

2)
Armenia (2005) 0.783 3.14 11.06 59.43 0.623 1.28 3.34 4.59 0.835 0.47 0.57 1.07 0.891 4.23 22.23 77.75
Egypt (2007) 0.693 3.83 15.00 72.21 0.639 111 3.60 4.88 0.639 4.70 12.31 20.00 0.802 4.08 25.88 85.53
Indonesia (2003) 0.680 4.08 16.93 91.65 0.595 3.65 11.77 14.96 0.724 2.63 8.32 14.17 0.726 6.30 36.93 87.01
Peru (2005) 0.682 4.55 21.34 76.70 0.568 1.13 3.25 4.50 0.690 3.00 6.62 13.85 0.784 5.75 34.04 95.80
Vietnam (2002) 0.679 5.78 14.58 52.69 0.481 2.26 4.30 6.90 0.695 3.59 9.12 15.93 0.861 3.58 18.08 74.75
Kyrgyz Republic (1997) 0.669 5.02 16.10 68.14 0.478 2.07 4.53 6.96 0.805 0.56 0.79 1.42 0.724 5.60 27.38 82.07
India (2005) 0.623 7.79 15.79 77.70 0.525 1.17 2.25 3.25 0.496 8.73 19.46 36.03 0.848 4,97 25.38 85.76
Nicaragua (2000) 0.587 8.47 28.44 76.61 0.478 6.20 17.57 24.15 0.540 9.96 28.59 41.65 0.742 4.92 33.12 88.68
Bolivia (2003) 0.583 8.54 29.54 87.24 0.447 7.76 15.84 22.20 0.624 6.36 16.81 42.30 0.678 8.08 45.76 93.57
Pakistan (2007) 0.530 8.34 29.03 81.38 0.520 1.60 2.86 451 0.435 12.84 31.22 62.27 0.634 7.38 40.71 90.35
Zambia (2002) 0.490 11.05 38.14 90.02 0.326 10.10 24.04 35.39 0.598 6.07 16.58 29.66 0.545 8.81 52.52 94.77
Senegal (2005) 0.462 12.84 36.71 76.86 0.343 9.23 20.81 34.95 0.538 16.84 36.88 65.39 0.507 13.53 61.75 95.10
Nigeria (2003) 0.462 13.52 44,98 90.84 0.460 3.64 10.65 14.52 0.339 19.81 38.99 63.69 0.586 8.82 43.11 87.63
Ethiopia (2005) 0.380 12.61 36.30 85.89 0.356 1.80 151 3.77 0.281 15.88 34.97 82.04 0.502 12.60 51.20 92.15
Burkina Faso (2003) 0.370 19.47 44,95 85.01 0.367 5.27 10.20 15.89 0.204 25.31 41.89 80.51 0.539 9.88 42.81 89.78

Note: HDI is based on the regression-based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table 6: HDI by HDI deciles

By HDI Ratio Ratio Ratio

deciles
Country Year 1 2 3 4 5 6 7 8 9 10 Total 10:1 10:median  median:1
Armenia 2005 0.615 0.702 0.735 0.758 0.780 0.799 0817 0839 0865 0917 0.783 1.491 1.161 1.285
Egypt 2007 0.456 0560 0.607 0646 0678 0710 0741 0772 0809 0.872 0.693 1.911 1.239 1.543
Peru 2005 0.399 0509 0569 0617 0658 0695 0.730 0.766 0.805 0.867  0.682 2.174 1.235 1.760
Indonesia 2003 0450 0562 0.614 0650 0681 0708 0.735 0.763 0.796 0.847 0.680 1.883 1.217 1.547
Vietnam 2002 0451 0557 0609 0649 0682 0710 0.734 0.758 0788 0.851 0.679 1.887 1.221 1.545
Kyrgyz Republic 1997 0483 0565 0.607 0.640 0.667 0691 0717 0740 0.768 0.826  0.669 1.710 1.218 1.403
India 2005 0.412 0528 0573 0608 0640 0670 0702 0.736 0774 0.832 0.623 2.017 1.324 1.523
Nicaragua 2000 0.284 0400 0460 0506 0548 0590 0.630 0677 0730 0.812 0587 2.858 1.358 2.104
Bolivia 2003 0.292 0414 0480 0530 0575 0614 0654 0695 0743 0819 0.583 2.808 1.364 2.058
Pakistan 2007 0.285 0.385 0437 0479 0517 0552 0589 0628 0.674 0743 0.530 2.602 1.385 1.879
Zambia 2002 0.236 0327 0378 0421 0458 0494 0532 0577 0.636 0714 0.490 3.030 1.461 2.073
Nigeria 2003 0.159 0.268 0351 0411 0463 0508 0554 0603 0651 0.724 0.462 4.542 1513 3.001
Senegal 2005 0.208 0301 0353 0395 0430 0464 0502 0546 0.603 0.701 0.462 3.370 1.529 2.205
Ethiopia 2005 0.189 0.258 0302 0.337 0370 0405 0438 0480 0545 0675 0.380 3.567 1.815 1.965
Burkina Faso 2003 0159 0239 0.288 0326 0358 0.386 0.415 0449 0511 0641 0.370 4.018 1.752 2.293

Note: HDI is based on the regression-based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table 7: HDI by income deciles

By income deciles Ratio Ratio Ratio
Country Year 1 2 3 4 5 6 7 8 9 10 Total 10:1 10:median  median:1
Armenia 2005 0.723 0.746 0753 0.758 0.775 0.787 0.792 0801 0.825 0.862 0.783 1.193 1.092 1.092
Egypt 2007 0551 0598 0.628 0.646 0.669 0.690 0.722 0.747 0.780 0.843  0.693 1.529 1.197 1.278
Peru 2005 0534 0534 0567 0643 0615 0673 0718 0.759 0.776 0.830 0.682 1.554 1.182 1.315
Indonesia 2003 0561 0595 0.615 0.647 0.674 0692 0712 0731 0.760 0.787 0.680 1.402 1.131 1.240
Vietnam 2002 0534 0621 0.622 0684 068 0683 0714 0722 0.766 0.791 0.679 1.483 1.135 1.306
Kyrgyz Republic 1997 0585 0630 0.635 0.651 0.649 0.654 0.685 0.702 0.733 0.784  0.669 1.341 1.158 1.158
India 2005 0559 0560 0561 0.606 0.620 0.640 0.673 0718 0.727 0.774 0.623 1.385 1.232 1.124
Nicaragua 2000 0.386 0438 0437 0504 0573 0559 0631 0664 0706 0.772 0.587 1.999 1.292 1.546
Bolivia 2003 0.424 0428 0424 0554 0560 0579 0647 0688 0.736 0.799  0.583 1.886 1.332 1.416
Pakistan 2007 0388 0422 0441 0478 0533 0545 0593 0.605 0.634 0.677 0.530 1.745 1.263 1.382
Zambia 2002 0346 0375 0398 0422 0441 0461 0499 0550 0.609 0.677 0.490 1.959 1.385 1.415
Nigeria 2003 0.260 0.320 0364 0430 0434 0475 0528 0563 0590 0.677 0.462 2.602 1.415 1.839
Senegal 2005 0318 0336 0346 0388 0403 0.463 0488 0518 0573 0.635 0.462 1.995 1.385 1.440
Ethiopia 2005 0312 0309 0326 035 0359 0376 0391 0414 0515 0.633 0.380 2.027 1.702 1.191
Burkina Faso 2003 0.255 0.283 0298 0322 0336 0354 0380 0402 0489 0.612 0.370 2.399 1.674 1.433

Note: HDI is based on the regression-based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table 8: HDI by education of household head

By education of household head

HDI
Ratio
No higher/
Country Year education Primary Secondary Higher  Total  no education
Armenia 2005 0.712 0.769 0.775 0.827 0.783 1.162
Egypt 2007 0.591 0.701 0.735 0.796 0.693 1.346
Peru 2005 0.519 0.628 0.719 0.786 0.682 1515
Indonesia 2003 0.558 0.664 0.723 0.764 0.680 1.369
Vietnam 2002 0.554 0.634 0.713 0.784 0.679 1.416
Kyrgyz Republic 1997 0.584 0.617 0.668 0.713 0.669 1.222
India 2005 0.552 0.651 0.678 0.738 0.623 1.338
Nicaragua 2000 0.471 0.588 0.702 0.750 0.586 1.592
Bolivia 2003 0.439 0.535 0.645 0.736 0.582 1.675
Pakistan 2007 0.459 0.554 0.595 0.630 0.529 1.373
Zambia 2002 0.355 0.455 0.552 0.634 0.489 1.785
Nigeria 2003 0.340 0.525 0.551 0.596 0.461 1.754
Senegal 2005 0.413 0.557 0.608 0.655 0.456 1.586
Ethiopia 2005 0.349 0.401 0.485 0.611 0.379 1.748
Burkina Faso 2003 0.341 0.482 0.590 0.640 0.369 1.875
Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.
Table 9: HDI by age of household head
By age of household head
HDI
Ratio
oldest/
Country Year 20-29 30-39 40-59 60+ Total youngest
Armenia 2005 0.749 0.810 0.776 0.785 0.783 1.049
Egypt 2007 0.629 0.698 0.711 0.624 0.693 0.993
Peru 2005 0.608 0.685 0.698 0.665 0.682 1.094
Indonesia 2003 0.609 0.695 0.690 0.634 0.680 1.042
Vietnam 2002 0.586 0.697 0.692 0.640 0.679 1.091
Kyrgyz Republic 1997 0.582 0.688 0.696 0.611 0.669 1.051
India 2005 0.559 0.624 0.632 0.616 0.623 1.103
Nicaragua 2000 0.529 0.601 0.596 0.573 0.587 1.084
Bolivia 2003 0.550 0.586 0.594 0.566 0.583 1.028
Pakistan 2007 0.441 0.515 0.556 0.510 0.530 1.156
Zambia 2002 0.414 0.501 0.521 0.437 0.490 1.056
Nigeria 2003 0.426 0.458 0.476 0.436 0.463 1.026
Senegal 2005 0.415 0.446 0.473 0.457 0.462 1.101
Ethiopia 2005 0.308 0.365 0.407 0.378 0.380 1.227
Burkina Faso 2003 0.312 0.362 0.380 0.370 0.370 1.186

Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table 10: HDI by sex of household head

By sex of household head

HDI

Ratio
Country Year Male Female Total female/male
Armenia 2005 0.788 0.771 0.783 0.978
Egypt 2007 0.702 0.688 0.701 0.979
Peru 2005 0.685 0.687 0.686 1.003
Vietnam 2002 0.682 0.691 0.684 1.014
Indonesia 2003 0.679 0.637 0.676 0.938
Kyrgyz Republic 1997 0.671 0.690 0.675 1.028
India 2005 0.625 0.603 0.622 0.965
Nicaragua 2000 0.589 0.627 0.600 1.064
Bolivia 2003 0.589 0.610 0.592 1.036
Pakistan 2007 0.526 0.551 0.529 1.047
Zambia 2002 0.476 0.468 0.475 0.983
Nigeria 2003 0.455 0.537 0.466 1.181
Senegal 2005 0.447 0.517 0.463 1.157
Ethiopia 2005 0.364 0.415 0.373 1.138
Burkina Faso 2003 0.360 0.434 0.366 1.206

Note: HDI is based on the regression based approach for literacy and enrolment.

Source: Demographic and Health Surveys (DHS); calculations by the authors.

Table 11: HDI by household size

By household size
HDI

Ratio

large/
Country Year 1-5 6-11 ;11 Total small
Armenia 2005 0.783 0.784 0.736 0.783  0.940
Egypt 2007 0.703 0.705 0.622 0.701 0.885
Peru 2005 0.693 0.682 0.664 0.686 0.959
Vietnam 2002 0.697 0.673 0.621 0.684 0.891
Indonesia 2003 0.663 0.688 0.672 0.676 1.015
Kyrgyz Republic 1997 0.692 0.669 0.631 0.675 0.911
India 2005 0.622 0.623 0.621 0.622  0.999
Nicaragua 2000 0.627 0.593 0.517 0.600 0.823
Bolivia 2003 0.617 0.577 0.557 0.592  0.902
Pakistan 2007 0.504 0.535 0.525 0.529 1.043
Zambia 2002 0.438 0.486 0.540 0475 1231
Nigeria 2003 0.465 0471 0.439 0.466 0.945
Senegal 2005 0.509 0.459 0.457 0.463 0.898
Ethiopia 2005 0.353 0.379 0.433 0.373 1.226
Burkina Faso 2003 0.357 0.366 0.375 0.366 1.051

Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table 12: HDI by urban and rural areas

HDI FLS (alpha=-1) FLS (alpha=-2) Seth (alpha=-2, beta=-1) Seth (alpha=-3, beta=-1)
Ratio Ratio Ratio Ratio Ratio
rural / rural / rural / rural / rural /

Country Urban Rural Total urban Urban Rural Total urban Urban Rural Total urban Urban Rural Total urban Urban Rural Total urban
Armenia (2005) 0.797 0.764  0.783 0.959 0.714 0.665 0.697 0.931 0.414 0.238 0.318 0.576 0.555 0.368 0.463 0.664 0.231 0.150 0.186  0.649
Burk. F. (2003) 0.551 0.333  0.370 0.603 0.428 0.179 0.204 0.418 0.204 0.050 0.055 0.244 0.292 0.111 0.122 0.378 0.140 0.042 0.045  0.299
Bolivia (2003) 0.656 0.459  0.583 0.699 0.520 0.309 0.411 0.595 0.123 0.053 0.074 0.428 0.201 0.088 0.124 0.439 0.067 0.026 0.035  0.396
Egypt (2007) 0.753 0.654  0.693 0.869 0.645 0.559 0.589 0.866 0.141 0.287 0.193 2.033 0.233 0.400 0.302 1.713 0.072 0.177 0.095 2.464
Ethiopia (2005) 0.574 0.357  0.380 0.622 0.396 0.220 0.242 0.556 0.052 0.054 0.054 1.043 0.088 0.088 0.088 0.998 0.029 0.027 0.027  0.915
India (2005) 0.695 0599 0.623 0.862 0.594 0.490 0.525 0.825 0.102 0.198 0.139 1.931 0.172 0.297 0.225 1.725 0.039 0.093 0.051 2410
Indonesia (2003) 0.720 0.643  0.680 0.894 0.647 0.515 0.565 0.796 0.143 0.044 0.057 0.310 0.236 0.076 0.097 0.323 0.052 0.016 0.020 0.318
Kyrgyz 0.720 0.651  0.669 0.904 0.610 0.543 0.561 0.890 0.190 0.226 0.213 1.193 0.301 0.338 0.325 1.123 0.114 0.130 0.124  1.143
R.(1997)

Nicaragua(2000) 0.668 0.480  0.587 0.718 0.544 0.343 0.420 0.629 0.181 0.115 0.137 0.635 0.283 0.179 0.214 0.633 0.099 0.060 0.071  0.603
Nigeria (2003) 0.551 0.417  0.462 0.756 0.353 0.214 0.254 0.606 0.100 0.034 0.042 0.338 0.160 0.057 0.071 0.357 0.065 0.020 0.024  0.304
Pakistan (2007) 0.609 0.489  0.530 0.803 0.505 0.323 0.376 0.639 0.276 0.079 0.099 0.285 0.377 0.129 0.159 0.341 0.188 0.043 0.050 0.226
Peru (2005) 0.746 0.577  0.682 0.774 0.628 0.458 0.536 0.730 0.158 0.160 0.159 1.011 0.258 0.248 0.253 0.962 0.079 0.091 0.084  1.145
Senegal (2005) 0.570 0.382  0.462 0.671 0.461 0.238 0.292 0.516 0.346 0.085 0.107 0.246 0.409 0.131 0.162 0.320 0.307 0.055 0.064  0.178
Vietnam (2002) 0.760 0.664  0.679 0.874 0.705 0.556 0.580 0.788 0.659 0.295 0.321 0.448 0.689 0.408 0.437 0.592 0.661 0.184 0.198  0.279
Zambia (2002) 0.595 0.427  0.490 0.718 0.398 0.274 0.303 0.690 0.036 0.062 0.049 1.720 0.062 0.102 0.082 1.653 0.017 0.033 0.023 1914

Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table 13: Inequality in the HDI by country

Gini index Atkinson index Theil index
GDP index Gini

Educ. Life GDP Income (without log (PovcalNet) Educ. Life GDP Educ. Life GDP
Country HDI index index  index (uncapped) transform.) (%) HDI index index index HDI index index index
Armenia (2005) 0.059 0.053 0119  0.090 0.334 0.340 33.8 0.006 0.004 0059 0.013 0.006 0004 0.061 0.013
Kyrgyz Republic (1997)  0.080 0.058 0.165 0.112 0.320 0.336 35.98 0.011 0.005 0106 0.021 0011 0.005 0.112 0.021
Vietnam (2002) 0.091 0.132 0.125 0.118 0.330 0.346 37.55 0.015 0.033 0.062 0.023 0.015 0.033 0.064 0.023
Indonesia (2003) 0.092 0.119  0.159 0.085 0.280 0.289 30.23 0.020 0.087 0099 0012 0021 0091 0105 0.012
Egypt (2007) 0.095 0.158 0.128 0.083 0.310 0.316 32.14 0.016 0.046 0.073 0.011 0.016 0.047 0.076 0.011
India (2005) 0.106 0.221  0.140 0.085 0.295 0.306 33.32 0.016 0.028 0110 0.011 0016 0.029 0.116 0.011
Peru (2005) 0.112 0.110 0.169 0.151 0.496 0.505 53.01 0.023 0.022 0150 0.035 0.023 0.022 0.163 0.036
Pakistan (2007) 0.144 0.266 0.207 0.101 0.305 0.317 31.18 0.036 0.128 0.227 0.016  0.037 0.136 0.258 0.016
Nicaragua (2000) 0.149 0230 0.154 0.189 0.499 0.518 50.3 0.041 0.093 0.137 0.062 0.042 0.097 0.147 0.064
Bolivia (2003) 0.152 0.178 0191 0.219 0.555 0.577 60.24 0.043 0.047 0206 0.078 0.044 0049 0.231 0.081
Zambia (2002) 0.167 0.173 0.253 0.232 0.416 0.465 42.08 0.048 0.060 0.267 0.101  0.050 0.062 0.311 0.106
Ethiopia (2005) 0.178 0.317 0.287 0.107 0.233 0.262 29.76 0.052 0.160 0.306 0.018 0.054 0.174 0.365 0.018
Senegal (2005) 0.181 0354 0.223 0.148 0.382 0.402 39.19 0.057 0193 0254 0.036 0.059 0215 0.293 0.037
Burkina Faso (2003) 0.202 0.419 0.256 0.179 0.385 0.422 39.6 0.070 0.248 0.293 0.052  0.073 0.285 0.346  0.053
Nigeria (2003) 0.214 0281 0304 0.219 0.424 0.467 42.93 0.091 0164 0408 0.092 0.095 0179 0524 0.097

Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table 14: Inequality between urban and rural areas

Inequality by urban and rural areas

Aktinson (alpha=-1)

Aktinson (alpha=-2)

Ratio Ratio

rural / rural /

Country Urban Rural Total urban Urban Rural Total urban
Armenia (2005) 0.103 0.130 0.111 1.256 0.481 0.688  0.594 1.431
Burkina Faso (2003) 0.223 0.461  0.449 2.070 0.629 0.850  0.850 1.351
Bolivia (2003) 0.207 0.326 0.295 1.575 0.813 0.885 0.872 1.090
Egypt (2007) 0.143 0.146 0.150 1.021 0.813 0.562 0.722 0.691
Ethiopia (2005) 0.311 0.384  0.363 1.234 0.910 0.849  0.859 0.933
India (2005) 0.146 0.182 0.158 1.251 0.853 0.670 0.777 0.786
Indonesia (2003) 0.101 0.199 0.169 1.978 0.801 0.931 0.916 1.162
Kyrgyz R. (1997) 0.152 0.166  0.161 1.088 0.736 0.652  0.681 0.886
Nicaragua (2000) 0.186 0.286 0.284 1.539 0.729 0.760 0.766 1.043
Nigeria (2003) 0.360 0.487  0.450 1.353 0.819 0919  0.908 1.122
Pakistan (2007) 0.171 0.340  0.290 1.991 0.546 0.839 0.814 1.535
Peru (2005) 0.158 0.206  0.213 1.300 0.788 0.723  0.767 0.918
Senegal (2005) 0.191 0.378 0.367 1.975 0.393 0.777 0.769 1.976
Vietnam (2002) 0.072 0.163  0.146 2273 0.133 0.556  0.527 4.186
Zambia (2002) 0.332 0.358 0.381 1.079 0.940 0.855 0.900 0.910

Note: HDI is based on the regression based approach for literacy and enrolment. The Aktinson measures are
directly calculated from Table 12 for both specifications for the FLS measure by applying

the formulae A, =1-FLS,/HDI.

Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table 15: Inequality decomposition of the HDI by subgroups

By income quintiles By urban and rural areas By Education of household head
Theil Index of HDI Theil Index of HDI Theil Index of HDI
Within Between Within Between Within Between

Total group group Total group group Total group group
Armenia (2005) 0.006 0.005 0.001 0.006 0.006 0.000 0.006 0.005 0.001
Burkina Faso 0.100 0.061 0.039 0.100 0.069 0.030 0.100 0.069 0.030
Bolivia 0.052 0.031 0.021 0.052 0.038 0.013 0.052 0.037 0.015
Egypt (2007) 0.025 0.016 0.009 0.025 0.022 0.003 0.025 0.014 0.011
Ethiopia (2005) 0.096 0.066 0.031 0.096 0.072 0.025 0.096 0.071 0.025
India (2005) 0.025 0.018 0.007 0.025 0.023 0.002 0.025 0.019 0.006
Indonesia (2003) 0.037 0.026 0.011 0.037 0.033 0.004 0.037 0.023 0.014
Kyrgyz Republic (1997) 0.010 0.007 0.002 0.010 0.009 0.001 0.010 0.009 0.001
Nicaragua (2000) 0.060 0.031 0.030 0.060 0.042 0.018 0.060 0.037 0.023
Nigeria (2003) 0.117 0.070 0.046 0.117 0.102 0.014 0.118 0.067 0.051
Pakistan (2007) 0.057 0.035 0.023 0.057 0.048 0.009 0.057 0.039 0.018
Peru (2005) 0.032 0.020 0.012 0.032 0.022 0.010 0.032 0.022 0.010
Senegal (2005) 0.084 0.044 0.039 0.084 0.053 0.030 0.084 0.057 0.026
Vietnam (2002) 0.024 0.019 0.006 0.024 0.023 0.001 0.024 0.016 0.008
Zambia (2002) 0.075 0.045 0.030 0.075 0.056 0.019 0.075 0.053 0.022

Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.



Appendix

Table Al: OLS Regression of household literacy and enrolment -Burkina Faso

(1) )
VARIABLES Household literacy rate Household enrolment rate
Age of household member -0.00223** 0.0349***
(0.000937) (0.00136)
Age of household member2 0.00685*** -0.0576***
(0.00178) (0.00258)
Age of household member3 -0.000561*** 0.00300***
(0.000107) (0.000156)
Urban (=1) 4.09e-05 -0.00473
(0.00373) (0.00541)
Female headed household (=1) 0.0442%** -0.000989
(0.00282) (0.00415)
Household size 0.00725*** -0.00762***
(0.000305) (0.000437)
Number of children at home -0.0114*** 0.0123***
(0.000485) (0.000694)
Asset index 0.0703*** 0.0595***
(0.00126) (0.00184)
Sex of household member (1=male) 0.0375*** 0.0220**
(0.00592) (0.00866)
Head has no education (=1) -0.260*** -0.0781***
(0.00210) (0.00305)
sex*age 0.000224*** -0.000109
(6.55e-05) (9.72e-05)
sex*urban -0.0183*** -0.00743
(0.00312) (0.00456)
urban*age -0.000153*** 2.45e-05
(2.54e-05) (3.73e-05)
Literacy (mean per cluster) 0.798*** -0.00388
(0.0231) (0.0337)
Enrolment (mean per cluster) 0.0265*** 0.984***
(0.00865) (0.0126)
Asset index (mean per cluster) -0.0745%** -0.0583***
(0.00282) (0.00412)
Years of education (mean per cluster) -0.0146*** -0.00516
Constant 0.251*** -0.565***
(0.0175) (0.0254)
Observations 60116 57866
R-squared 0.634 0.415

Standard errors in parentheses

**% pj0.01, ** p;0.05, * p;0.1

Note: Also controlled for regions.

Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table A2: Regression of child mortality -Burkina Faso

Under 5 mortality Coef. Std. Err. Z
urban (=1) -0.191 0.123 -1.55
asset index -0.048 0.029 -1.61
female head hh (=1) -0.399 0.167 -2.39
household size -0.003 0.002 -1.36
number of children at home -0.339 0.008 -42.48
age of mother -0.056 0.003 -21.99
total children ever born 0.222 0.007 33.89
mother currently pregnant -0.016 0.039 -0.41
mother currently breastfeeding -0.307 0.032 -9.63
mother works -0.135 0.116 -1.17
mother is catholic -0.058 0.028 -2.12
mother is not literate 0.197 0.091 2.17
mother has primary education -0.048 0.081 -0.59
marital status -0.164 0.029 -5.61
mother received tetanus after birth -0.419 0.102 -4.1
mother received professional health care -1.481 0.065 -22.88
mother received professional care during delivery -0.316 0.058 -5.47
urban*age of mother 0.004 0.002 1.82
urban*fhh -0.18 0.145 -1.24
urban*ai 0.008 0.037 0.22
sex*age 0.006 0.003 1.76
sex*ai 0.069 0.065 1.06
asset index (cluster mean) -0.002 0.04 -0.06
literacy rate (cluster mean) 0.267 0.347 0.77
primary education (cluster mean) -0.013 0.329 -0.04
adummy1l -5.009 0.031 -160.4
adummy2 -5.42 0.034 159.37
adummy3 -5.722 0.038 151.85
adummy4 -5.867 0.043 136.51
Constant 0.841 0.091 9.24

Note: Discrete time proportional hazard model with piece-wise constant baseline hazard. The
dummy variables refer to 12 month time intervals.
Source: Demographic and Health Surveys (DHS); calculations by the authors.



Table A3: Outcomes of alternative approaches to estimate life expectancy

Armenia 2005 Mean Std. Dev. Min Max Gini
e0 77.48 13.54 25 100 0.088
e0 (WHO) 73.70 3.04 69 97 0.021
life exp. index 0.85 0.21 0 1 0.113
life exp. index (WHO) 0.81 0.02 1 1 0.015
Bolivia 2003 Mean Std. Dev. Min Max Gini
e0 65.85 14.12 25 98 0.115
e0 (WHO) 72.53 291 66 100 0.021
life exp. index 0.68 0.23 0 1 0.185
life exp. index (WHO) 0.79 0.02 0.72 1 0.014

Source: Demographic and Health Surveys (DHS), WHO (2001); calculations by the authors.
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Table A4: Correlation between indicators

income / income / life life life literacy / enrolment /
income / years of income / life expectancy / expectancy / expectancy / literacy / years of years of
enrolment education literacy expectancy enrolment edu years literacy enrolment education education
Armenia (2005) 0.100 0.351 0.102 0.021 0.248 -0.035 -0.002 -0.044 0.310 0.121
Burkina Faso (2003) 0.469 0.629 0.636 0.228 0.207 0.195 0.129 0.540 0.795 0.400
Bolivia (2003) 0.261 0.521 0.322 0.231 0.180 0.258 0.274 0.179 0.723 0.255
Egypt (2007) 0.202 0.586 0.479 0.221 0.304 0.197 0.170 0.185 0.819 0.225
Ethiopia (2005) 0.370 0.640 0.604 0.196 0.234 0.187 0.125 0.454 0.817 0.318
India (2005) 0.080 0.531 0.475 0.061 0.213 0.071 0.030 0.144 0.827 0.174
Indonesia (2003) 0.167 0.506 0.342 0.182 0.203 0.112 0.099 0.122 0.720 0.199
Kyrgyz Republic (1997) 0.126 0.359 0.121 0.214 0.313 0.078 0.188 0.068 0.596 0.172
Nicaragua (2000) 0.250 0.554 0.476 0.181 0.288 0.275 0.257 0.360 0.804 0.377
Nigeria (2003) 0.295 0.531 0.450 0.221 0.316 0.290 0.218 0.513 0.832 0.402
Pakistan (2007) 0.275 0.489 0.489 0.190 0.239 0.224 0.124 0.394 0.821 0.352
Peru (2005) 0.068 0.467 0.315 0.211 0.201 0.277 0.286 0.083 0.736 0.115
Senegal (2005) 0.179 0.453 0.448 0.254 0.167 0.233 0.176 0.512 0.818 0.390
Vietnam (2002) 0.108 0.438 0.332 0.090 0.212 0.156 0.152 0.168 0.799 0.229
Zambia (2002) 0.293 0.573 0.422 0.287 0.269 0.198 0.205 0.290 0.783 0.280

Source: Demographic and Health Surveys (DHS); calculations by the authors.



Table A5: GDP index by HDI deciles

GDP index Ratio Ratio
Country Year 1 2 3 4 5 6 7 8 9 10 Total  Ratio5:1  10:median  median:1
Armenia 2005 0575 0.575 0.573 0571 0.608 0.609 0.632 0.655 0.687 0.747 0.623 1.299 1.200 1.083
Egypt 2007 0.537 0.563 0.583 0.598 0.617 0.637 0.653 0.680 0.708 0.771 0.639 1.436 1.209 1.188
Peru 2005 0.421 0.463 0.476  0.502 0.528 0.572 0.617 0657 0.711 0.811 0.595 1.927 1.360 1417
Indonesia 2003 0.492 0510 0527 0.538 0.549 0.570 0.588 0.603 0.628 0.676 0.568 1.374 1.193 1.152
India 2005 0.477 0.479 0.486 0.499 0.512 0.524 0.546 0.574 0.616  0.669 0.525 1.401 1.307 1.072
Pakistan 2007 0.426 0.453 0.465 0.482 0.499 0.525 0.543 0571 059 0.630 0.520 1.477 1.215 1.216
Vietnam 2002 0.375 0.416 0.427 0.460 0.477 0.485 0.501 0524 0547 0.608 0.481 1.622 1.347 1.204
Kyrgyz Republic 1997 0.408 0.440 0.449 0.448 0.455 0.459 0.472 0.501 0.545 0.630 0.478 1.545 1.294 1.194
Nicaragua 2000 0.288 0.321 0.350 0.379 0.423 0.468 0.496 0.550 0.605 0.696 0.478 2.415 1.468 1.646
Senegal 2005 0.333 0.366 0.378  0.397 0.428 0.458 0483 0526 0555 0.603 0.460 1811 1.299 1.395
Bolivia 2003 0.259 0.296 0.320 0.361 0.403 0.438 0.487 0.540 0.612 0.723 0.447 2.791 1.772 1.575
Burkina Faso 2003 0.267 0.305 0.318 0.325 0.334 0.356 0.377 0.410 0.470  0.558 0.367 2.088 1.564 1.335
Ehtiopia 2005 0.308 0.332 0.332 0.337 0.347 0.351 0.354 0.377 0.418 0.489 0.356 1.585 1.395 1.136
Nigeria 2003 0.190 0.255 0.283 0.299 0.322 0.352 0.376 0.415 0.453 0515 0.343 2.707 1.503 1.802
Zambia 2002 0.192 0.219 0.238 0.260 0.292 0.302 0.337 0381 0.438 0.509 0.326 2.655 1.582 1.678

Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table A6: Education index by HDI deciles

Edu index Ratio Ratio
Country Year 1 2 3 4 5 6 7 8 9 10 Total  Ratio5:1  10:median  median:1
Armenia 2005 0.782 0.770 0.807 0.822 0.827 0.846 0.850 0.865 0.877 0.900 0.835 1.151 1.069 1.077
Kyrgyz Republic 1997 0.729 0.764 0.774 0.793 0.800 0.808 0.812 0.841 0.852 0.888 0.805 1.218 1.091 1.117
Peru 2005 0.493 0.582 0.626 0.664 0.714 0.745 0.770 0.800 0.821 0.863 0.724 1.752 1.141 1.536
Vietnam 2002 0.458 0.533 0.608 0.654 0.702 0.730 0.766 0.803 0.830 0.860 0.695 1.877 1.178 1.593
Indonesia 2003 0505 0.574 0.614 0.650 0.680 0.710 0.744 0.775 0.806 0.845 0.690 1.675 1.185 1.414
Egypt 2007 0.388 0.456 0.495 0.558 0.606 0.660 0.715 0.751 0.797 0.858 0.639 2.211 1.278 1.729
Bolivia 2003 0.373 0.451 0.492  0.553 0.595 0.655 0.701 0.751 0.793 0.847 0.624 2.269 1.313 1.728
Zambia 2002 0344 0455 0481 0524 0.558 0.599 0.639 0.685 0.746 0.820 0.598 2.382 1.331 1.790
Nicaragua 2000 0.236 0301 0350 0410 0467 0.528 0.593 0.674 0.731 0.820 0.540 3.476 1.495 2.325
Nigeria 2003 0.178 0.286 0.375 0452 0.513 0.599 0.665 0.735 0.806 0.856 0.538 4.809 1511 3.183
India 2005 0.325 0.335 0.373 0.429 0.502 0.554 0.610 0.665 0.715 0.789 0.496 2.425 1571 1.543
Pakistan 2007 0.208 0.264 0.298 0.331 0.384 0.437 0.499 0.559 0.638 0.722 0.435 3.466 1.678 2.065
Senegal 2005 0.144 0.188 0.193 0.218 0.237 0.273 0.315 0410 0526 0.707 0.339 4.898 2517 1.946
Ehtiopia 2005 0.150 0.197 0.210 0.219 0.253 0.273 0.277 0334 0472 0.710 0.281 4734 2.944 1.608
Burkina Faso 2003 0.095 0.110 0.123 0.129 0.135 0.157 0.180 0.218 0.352 0.591 0.204 6.231 4.381 1.422

Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table A7: Life expectancy index by HDI deciles

Life index Ratio Ratio
Country Year 1 2 3 4 5 6 7 8 9 10 Total  Ratio5:1  10:median  median:1
Armenia 2005 0.486 0.762 0.826 0.880  0.907 0.942 0970 0.999 1.031 1.102 0.891 2.266 1.179 1.923
Vietnam 2002 0520 0.723 0.792 0.831 0.868 0915 0934 0949 0987 1.085 0.861 2.086 1.184 1.761
India 2005 0435 0.769 0.860 0.895 0.905 0.932 0.950 0.967 0.990 1.037 0.848 2.386 1.122 2.126
Egypt 2007 0.444 0.660 0.744 0.781 0811 0833 0.855 0.885 0.922 0.987 0.802 2.221 1.189 1.869
Indonesia 2003 0.353 0.602 0.700 0.763 0.815 0.844 0873 0911 0955 1.019 0.784 2.889 1.173 2.464
Nicaragua 2000 0.328 0.579 0.681 0.728 0.753 0.772 0803 0.807 0.854 0.919 0.742 2.804 1.156 2.425
Peru 2005 0.284 0.482 0.606 0.684 0.733 0.766 0.802 0.841 0.882 0.928 0.726 3.272 1.149 2.848
Kyrgyz Republic 1997 0.311 0.490 0598 0.680 0.746 0808 0.866 0.877 0.909 0.958 0.724 3.077 1.251 2.460
Bolivia 2003 0.242 0.495 0.628 0.676 0.727 0.749 0774 0795 0.823 0.886 0.678 3.659 1.204 3.039
Pakistan 2007 0.221 0.437 0.547 0.624  0.669 0.694 0726 0.753 0.787 0.876 0.634 3.956 1.324 2.989
Senegal 2005 0.146 0.348 0.489 0.570 0.625 0.663 0.707 0.702 0.727  0.792 0.586 5.410 1.248 4.334
Zambia 2002 0.171 0.305 0.415 0.480 0.525 0580 0.620 0.664 0.722 0.814 0.545 4.753 1414 3.362
Burkina Faso 2003 0.116 0.303 0.423 0.523 0.606 0.646 0687 0721 0.711 0.772 0.539 6.657 1.323 5.032
Nigeria 2003 0.110 0.263 0.396 0.483 0554 0573 0620 0.658 0.695 0.800 0.507 7.289 1.452 5.019
Ehtiopia 2005 0.110 0.245 0.364 0454 0.511 0590 0.682 0728 0.744 0.827 0.502 7.546 1.620 4.657

Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table A8: GDP index by income deciles

GDP index Ratio Ratio
Country Year 1 2 3 4 5 6 7 8 9 10 Total  Ratio5:1  10:median  median:1
Armenia 2005 0456 0515 0554 0.581 0.602 0.635 0.666 0686 0.725 0.796 0.623 1.746 1.278 1.366
Burkina 2003 0.175 0250 0.279 0.322 0.354 0.383 0414 0451 0494 0.584 0.367 3.331 1.634 2.038
Bolivia 2003 0.236 0.236 0.236 0.400 0.408 0.440 0.511 0.578 0.664  0.790 0.447 3.343 1.936 1.727
Egypt 2007 0.466 0.531 0.567 0.595 0.622 0.644 0.669 0697 0.733 0.804 0.639 1.727 1.260 1.370
Ethiopia 2005 0.266 0.266 0291 0331 0.354 0.375 0.399 0423 0451 0518 0.356 1.947 1.478 1.318
India 2005 0.448 0.448 0.448 0.508 0.531 0.554 0.582 0.614 0.653 0.721 0.525 1.610 1.409 1.142
Indonesia 2003 0.413 0.467 0.501 0.529 0.553 0.574 0.600 0.626 0.664 0.715 0.568 1.734 1.262 1.374
Kyrgyz 1997 0.304 0.388 0.395 0.444  0.463 0.489 0,518 0549 0583 0.666 0.478 2.186 1.367 1.600
Nicaragua 2000 0.189 0.321 0.331 0.378 0.432 0.469 0.512 0558 0.617 0.732 0.478 3.866 1.543 2.507
Nigeria 2003 0.120 0.202 0.248 0.292 0.330 0.364 0.400 0.435 0.483 0.573 0.343 4,797 1.673 2.868
Pakistan 2007 0.362 0.422 0.458 0.485  0.509 0.533 0.558 0587 0.621 0.681 0.520 1.881 1.313 1.433
Peru 2005 0.372 0.372 0.422  0.497 0.544 0.578 0.624 0695 0.736 0.857 0.595 2.307 1.438 1.604
Senegal 2005 0.271 0329 0.337 0401 0426 0.457 0.489 0522 0571 0.645 0.460 2.382 1.389 1.716
Vietnam 2002 0.305 0.371 0.421 0.452 0.453 0.507 0521 0562 0.610 0.668 0.481 2.190 1.479 1.481
Zambia 2002 0.097 0.181 0.223  0.269 0.294 0.330 0.363 0.403 0.450 0.535 0.326 5.494 1.663 3.303

Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table A9: Education index by income deciles

Edu index Ratio Ratio
Country Year 1 2 3 4 5 6 7 8 9 10 Total  Ratio5:1  10:median  median:1
Armenia 2005 0.814 0.829 0.811 0.817 0.833 0.836 0.834 0.850 0.847 0.875 0.835 1.075 1.039 1.035
Burkina 2003 0.107 0.118 0.124 0.127 0.144 0.152 0.170 0.205 0.349 0.586 0.204 5.470 4.345 1.259
Bolivia 2003 0.477 0.482 0.472 0.587 0.592 0.606 0.693 0.738 0.774 0.813 0.624 1.704 1.260 1.352
Egypt 2007 0.457 0.516 0.548 0578 0.592 0.632 0.680 0.710 0.764 0.837 0.639 1.830 1.246 1.469
Ethiopia 2005 0.197 0.192 0.215 0.251 0.237 0.256 0.269 0316 0501 0.715 0.281 3.624 2.964 1.223
India 2005 0.398 0.403 0.396 0.461 0.471 0.524 0.588 0.664 0.658 0.720 0.496 1.810 1.433 1.263
Indonesia 2003 0552 0.581 0.607 0.641 0.685 0.710 0.744 0.763 0.779  0.797 0.690 1.445 1.117 1.293
Kyrgyz 1997 0.797 0.799 0.805 0.802 0.787 0.784 0.798 0.803 0.830 0.864 0.805 1.084 1.062 1.022
Nicaragua 2000 0.334 0.336 0.319 0.416 0.524 0.477 0.594 0.643 0.716  0.783 0.540 2.346 1.426 1.645
Nigeria 2003 0.296 0.331 0.376  0.511 0.495 0.551 0.642 0.678 0.696 0.822 0.538 2.774 1.450 1.914
Pakistan 2007 0.241 0.264 0.290 0.362 0.432 0.460 0.539 0.565 0.583 0.645 0.435 2.675 1.498 1.786
Peru 2005 0.600 0.600 0.633 0.713 0.635 0.716 0.769 0.800 0.805 0.826 0.724 1.376 1.091 1.260
Senegal 2005 0.201 0.197 0.209 0.235 0.262 0.326 0.357 0.388 0.465 0.565 0.339 2.810 2.012 1.397
Vietnam 2002 0509 0.649 0621 0.733 0.726 0.683 0.742 0.725 0.786  0.800 0.695 1573 1.096 1.435
Zambia 2002 0.456 0.462 0.506 0.521 0.534 0.554 0.602 0.659 0.736  0.808 0.598 1.773 1.311 1.353

Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table A10: Life index by income deciles

Life index Ratio Ratio
Country Year 1 2 3 4 5 6 7 8 9 10 Total  Ratio5:1  10:median  median:1
Armenia 2005 0.898 0.893 0.894 0.877 0.888 0.889 0.877 0.867 0.903 0.915 0.891 1.019 0.978 1.041
Burkina 2003 0.480 0.480 0.488 0.516 0.509 0528 0558 0550 0.624 0.674 0.539 1.404 1.155 1.215
Bolivia 2003 0.558 0.565 0.565 0.674 0.680 0.692 0.739 0.747 0.769 0.795 0.678 1.425 1.080 1.319
Egypt 2007 0.731 0.747 0.769 0.766 0.794 0796 0817 0835 0.844 0.888 0.802 1.216 1.069 1.137
Ethiopia 2005 0.474 0.468 0471 0487 048 0496 0506 0502 0593 0.666 0.502 1.407 1.306 1.078
India 2005 0.831 0.830 0.839 0.849 0.858 0.843 0.847 0.876 0.871 0.882 0.848 1.061 0.954 1.113
Indonesia 2003 0.719 0.737 0.736 0.771 0.784 0.793 0.793 0.802 0.838 0.848 0.784 1.180 0.975 1.210
Kyrgyz 1997 0.654 0.702 0.705  0.708 0.696 0.690 0.737 0.753 0.787 0.823 0.724 1.259 1.075 1.172
Nicaragua 2000 0.636 0.657 0.660 0.718 0.764 0732 0787 0792 0.785 0.803 0.742 1.261 1.010 1.249
Nigeria 2003 0.364 0427 0.467 0.487 0.477 0.510 0.543 0.576 0.592 0.635 0.507 1.742 1.152 1.513
Pakistan 2007 0.561 0.580 0.574 0585 0.657 0.640 0681 0.664 0.697 0.706 0.634 1.257 1.066 1.179
Peru 2005 0.630 0.630 0.647 0.719 0.665 0725 0.761 0781 0.788 0.807 0.726 1.281 1.000 1.281
Senegal 2005 0.483 0.481 0.492 0527 0521 0606 0.619 0.645 0.684 0.695 0.586 1.439 1.095 1.313
Vietnam 2002 0.787 0.842 0.824 0.868 0.875 0.860 0877 0.879 0.903 0.906 0.861 1.151 0.989 1.163
Zambia 2002 0.484 0.482 0.464  0.477 049 0499 0532 058 0.642 0.688 0.545 1.422 1.194 1.191

Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors
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Table All: GDP index by education of the household head

GDP index
Ratio
No higer/
Country Year education Primary Secondary Higher ~ Total  no education
Armenia 2005 0.592 0.589 0.611 0.690 0.623 1.166
Egypt 2007 0.584 0.622 0.661 0.729 0.639 1.249
Peru 2005 0.495 0.535 0.620 0.720 0.595 1.453
Indonesia 2003 0.512 0.545 0.602 0.658 0.568 1.284
India 2005 0.495 0.523 0.551 0.615 0.525 1.242
Pakistan 2007 0.489 0.515 0.550 0.584 0.520 1.195
Vietnam 2002 0.427 0.455 0.496 0.609 0.481 1.427
Kyrgyz Republic 1997 0.464 0.462 0.469 0.537 0.478 1.158
Nicaragua 2000 0.398 0.463 0.572 0.659 0.478 1.655
Senegal 2005 0.436 0.493 0.558 0.592 0.458 1.360
Bolivia 2003 0.341 0.392 0.508 0.639 0.448 1.877
Burkina Faso 2003 0.348 0.427 0.532 0.612 0.367 1.759
Ehtiopia 2005 0.343 0.359 0.415 0.494 0.356 1.442
Nigeria 2003 0.275 0.357 0.396 0.457 0.342 1.665
Zambia 2002 0.239 0.281 0.387 0.486 0.326 2.031
Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.
Table A12: Education index by education of the household head
Education index
Ratio
No higer/
Country Year education Primary Secondary  Higher  Total  no education
Armenia 2005 0.616 0.816 0.833 0.866 0.834 1.406
Kyrgyz Republic 1997 0.598 0.733 0.813 0.836 0.805 1.398
Peru 2005 0.451 0.675 0.775 0.820 0.724 1.820
Vietnam 2002 0.416 0.626 0.760 0.810 0.695 1.945
Indonesia 2003 0.415 0.676 0.759 0.809 0.690 1.949
Egypt 2007 0.431 0.691 0.726 0.792 0.639 1.838
Bolivia 2003 0.366 0.574 0.698 0.771 0.619 2.109
Zambia 2002 0.317 0.575 0.684 0.762 0.596 2401
Nicaragua 2000 0.340 0.563 0.708 0.762 0.537 2.243
Nigeria 2003 0.291 0.685 0.717 0.750 0.533 2.576
India 2005 0.323 0.588 0.626 0.698 0.495 2.157
Pakistan 2007 0.283 0.514 0.575 0.616 0.434 2.178
Senegal 2005 0.242 0.547 0.593 0.662 0.325 2.733
Ehtiopia 2005 0.203 0.367 0.501 0.680 0.280 3.346
Burkina Faso 2003 0.149 0.433 0.578 0.706 0.202 4.723

Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table A13: Life index by education of the household head

Life expectancy index

Ratio
No higer/
Country Year education Primary Secondary Higher ~ Total  no education
Armenia 2005 0.927 0.901 0.882 0.925 0.891 0.998
Vietnam 2002 0.819 0.820 0.883 0.934 0.861 1.141
India 2005 0.836 0.843 0.857 0.902 0.848 1.079
Egypt 2007 0.759 0.790 0.819 0.867 0.802 1.142
Indonesia 2003 0.746 0.770 0.808 0.824 0.784 1.106
Nicaragua 2000 0.675 0.738 0.826 0.829 0.742 1.228
Peru 2005 0.611 0.673 0.762 0.818 0.726 1.339
Kyrgyz Republic 1997 0.690 0.656 0.723 0.768 0.724 1.113
Bolivia 2003 0.611 0.638 0.729 0.796 0.679 1.304
Pakistan 2007 0.606 0.632 0.661 0.691 0.634 1.141
Senegal 2005 0.562 0.630 0.673 0.712 0.585 1.266
Zambia 2002 0.510 0.509 0.585 0.656 0.545 1.285
Burkina Faso 2003 0.526 0.585 0.662 0.603 0.539 1.145
Nigeria 2003 0.455 0.533 0.541 0.582 0.507 1.280
Ehtiopia 2005 0.502 0.478 0.539 0.658 0.502 1.310
Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.
Table Al14: GDP index by age of the household head
GDP index
Ratio
oldest/
Country Year 20-29 30-39  40-59 60+ Total  youngest
Armenia 2005 0.626 0.622 0.628 0.618 0.623 0.987
Egypt 2007  0.637 0.643 0.644 0.609  0.639 0.956
Peru 2005 0.530 0.570  0.610 0.638  0.595 1.205
Indonesia 2003  0.535 0.567 0.571 0.573  0.568 1.071
India 2005 0511 0516 0527 0537 0525 1.050
Pakistan 2007  0.497 0.510 0.523 0.527  0.520 1.060
Vietnam 2002 0434 0471 0488 0505 0481 1.165
Kyrgyz Republic 1997 0477 0.479 0.486 0.464  0.479 0.973
Nicaragua 2000 0425 0464 0491 0505 0478 1.189
Senegal 2005 0.452 0.454  0.458 0.467  0.460 1.031
Bolivia 2003 0424 0440 0458 0466 0.448 1.098
Burkina Faso 2003 0.341 0373 0367 0369 0.367 1.081
Ehtiopia 2005 0.356 0.354  0.358 0.352  0.356 0.989
Nigeria 2003  0.332 0.359 0.342 0.322  0.343 0.969
Zambia 2002 0304 0342 0.333 0.281 0.326 0.926

Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table A15: Education index by age of the household head

Education index

Ratio

oldest/
Country Year 20-29 30-39  40-59 60+ Total  youngest
Armenia 2005 0.823 0.873 0830 0.828 0.835 1.006
Kyrgyz Republic 1997 0.763 0.849 0817 0.722 0.805 0.946
Peru 2005 0.691 0.743 0.733 0.669 0.724 0.968
Vietnam 2002 0.637 0.737 0.704 0.603 0.695 0.947
Indonesia 2003 0.666 0.729 0.687 0.608 0.690 0.913
Egypt 2007 0578 0.668 0.657 0509 0.639 0.881
Bolivia 2003 0.640 0.631 0624 0549 0.624 0.858
Zambia 2002 0535 0.627 0623 049  0.598 0.928
Nicaragua 2000 0.492 0556 0553 0502 0.540 1.020
Nigeria 2003 0548 0571 0539 0473 0.538 0.863
India 2005 0.441 049 0504 0490 0.496 1111
Pakistan 2007 0362 0428 0454 0422 0435 1.165
Senegal 2005 0307 0346 0354 0316 0.339 1.031
Ehtiopia 2005 0255 0.278 0.292 0.268 0.281 1.051
Burkina Faso 2003 0178 0.223 0209 0.182 0.204 1.025

Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.

Table A16: Life index by age of the household head

Life expectancy index

Ratio

oldest/
Country Year 20-29 30-39  40-59 60+ Total  youngest
Armenia 2005 0.797 093 0870 0911 0.891 1.143
Vietnam 2002 0689 0.883 0885 0.811 0.861 1.178
India 2005 0.723 0.860 0.865 0.822 0.848 1.136
Egypt 2007 0.673 0.783 0.833 0.756  0.802 1.123
Indonesia 2003 0.625 0.788 0.811 0.722 0.784 1.155
Nicaragua 2000 0.671 0.783 0.743 0.713  0.742 1.063
Peru 2005 0.602 0.743 0.749 0.688 0.726 1.142
Kyrgyz Republic 1997 0506 0.736 0.784 0.649 0.724 1.282
Bolivia 2003 0587 0.686 0.702 0.683  0.679 1.162
Pakistan 2007 0.465 0.608 0.691 0582 0.634 1.251
Senegal 2005 0.486 0536 0.607 0.588  0.586 1.210
Zambia 2002 0.404 0535 0.607 0535 0545 1.324
Burkina Faso 2003 0.414 0485 0565 0.566 0.539 1.366
Nigeria 2003 0.396 0.444 0546 0514 0.507 1.297
Ehtiopia 2005 0312 0464 0570 0.512 0.502 1.644

Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table A17: HDI and sub-components by country and sex of household head

HDI GDP index Education index Life expectancy index
Ratio Ratio Ratio Ratio
female / female / female / female /

Country Year Male  Female Total male Male Female Total male Male Female Total male Male Female Total male

Armenia 2005  0.788 0771  0.783 0.978 0.634 0.611 0.627 0.963 0.839 0.830 0.837 0.989 0.891 0.873 0.885 0.979
Egypt 2007 0.702 0.688  0.701 0.979 0.651 0.641 0.650 0.984 0.658 0.611 0.654 0.930 0.799 0.811 0.800 1.016
Peru 2005  0.685 0.687  0.686 1.003 0.596 0.603 0.597 1.012 0.730 0.724 0.729 0.992 0.730 0.735 0.731 1.007
Vietnam 2002 0.682 0.691  0.684 1.014 0.474 0.510 0.481 1.078 0.709 0.695 0.706 0.980 0.862 0.867 0.863 1.006
Indonesia 2003  0.679 0.637  0.676 0.938 0.567 0.549 0.566 0.969 0.693 0.628 0.688 0.907 0.777 0.733 0.774 0.944
EZ[;%)lﬁic 1997 0.671 0.690  0.675 1.028 0.479 0.520 0.488 1.086 0.814 0.799 0.811 0.982 0.721 0.751 0.727 1.041
India 2005  0.625 0.603  0.622 0.965 0.528 0.521 0.527 0.986 0.504 0.451 0.497 0.896 0.843 0.837 0.842 0.993
Nicaragua 2000  0.589 0.627  0.600 1.064 0.478 0.514 0.488 1.075 0.540 0.609 0.560 1.128 0.749 0.757 0.752 1.011
Bolivia 2003  0.589 0.610  0.592 1.036 0.453 0.480 0.457 1.061 0.630 0.637 0.631 1.012 0.683 0.712 0.688 1.042
Pakistan 2007  0.526 0551  0.529 1.047 0.518 0.516 0.518 0.997 0.437 0.460 0.439 1.052 0.624 0.677 0.629 1.085
Zambia 2002 0.476 0468 0475 0.983 0.325 0.287 0.317 0.884 0.589 0.544 0.580 0.925 0.516 0.574 0.528 1112
Nigeria 2003  0.455 0.537  0.466 1.181 0.342 0.361 0.345 1.055 0.531 0.660 0.548 1.243 0.491 0.591 0.505 1.203
Senegal 2005  0.447 0517  0.463 1.157 0.443 0.495 0.455 1.117 0.331 0.417 0.351 1.260 0.567 0.640 0.584 1.129
Ehtiopia 2005  0.364 0415  0.373 1.138 0.354 0.369 0.356 1.044 0.272 0.313 0.279 1.150 0.467 0.561 0.484 1.202
Burkina Faso 2003  0.360 0434  0.366 1.206 0.356 0.407 0.360 1144 0.199 0.305 0.207 1535 0.519 0.589 0.525 1.136

Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table A18: HDI and sub-components by country and household size

HDI GDP index Education index Life expectancy index

Ratio Ratio Ratio Ratio

large / large / large / Iar/ge
Country Year 1-5 6-11 11+ Total small 1-5 6-11 11+ Total small 1-5 6-11 11+ Total small 1-5 6-11 11+ Total small
Armenia 2005 0.783 0.784 0.736  0.783 0.940 0.635 0.620 0.651 0.627 1.026 0.843 0.831 0.808 0.837 0.958 0.872 0.900 0749 0.885 0.859
Egypt 2007 0703 0.705 0.622  0.701 0.885 0.673 0.640 0.583 0.650 0.866 0.671 0.650 0531 0.654 0.791 0.763 0.825 0.752 0.800 0.985
Peru 2005 0.693 0682 0.664 0.686 0.959 0.603 0.594  0.600 0.597 0.995 0.742 0723 0706  0.729 0.951 0.733 0.731 0687 0.731  0.937
Vietnam 2002 0.697 0673 0.621 0.684 0.891 0.484 0479 0.499 0.481 1.030 0.736 0.683 0558  0.706 0.758 0.872 0.85 0.806 0.863 0.925
Indonesia 2003 0.663 0.688 0.672 0.676 1.015 0559 0570 0.579 0.566 1.036 0.684 0.693 0.668 0.688 0.977 0.745 0799 0770 0774 1.034
ggg%)tﬁic 1997 0.692 0.669 0.631 0.675 0.911 0.525 0470 0.464 0.488 0.884 0.818 0.810 0.751 0.811 0.918 0.734 0.726 0678 0727 0.923
India 2005 0.622 0623 0.621 0.622 0.999 0.543 0521 0.530 0.527 0.976 0515 0489 0510 0.497 0.991 0.806 0.857 0.823 0.842 1.021
Nicaragua 2000 0.627 0593 0.517 0.600 0.823 0.512 0480 0.436 0.488 0.850 0.607 0.545 0.447  0.560 0.736 0.763 0.753 0.668 0.752  0.875
Bolivia 2003 0.617 0577 0557 0592 0.902 0483 0441 0421 0.457 0.871 0.657 0.614 0619 0.631 0.942 0.711 0.674 0.630 0.688  0.887
Pakistan 2007 0504 0535 0525 0529 1.043 0.508 0.518 0.524 0.518 1.032 0.437 0444 0424 0439 0.970 0567 0.642 0628 0.629 1.108
Zambia 2002 0438 0486 0540 0475 1.231 0.292 0325 0.357 0.317 1.221 0.533 0.595 0.650 0.580 1.221 0490 0538 0612 0528 1.248
Nigeria 2003 0465 0471 0439  0.466 0.945 0340 0349 0334 0.345 0.982 0.557 0.554 0485 0.548 0.872 0.498 0509 0498 0505 1.000
Senegal 2005 0509 0459 0457 0.463 0.898 0480 0.445 0.462 0.455 0.964 0440 035 0328 0.351 0.744 0.606 0.583 0580 0.584  0.957
Ehtiopia 2005 0353 0.379 0433 0373 1.226 0.360 0.354  0.369 0.356 1.025 0.278 0278 0334 0.279 1.200 0422 0505 0597 0484 1416
Burkina Faso 2003 0.357 0.366 0.375  0.366 1.051 0.353 0.357 0.379 0.360 1.074 0.212 0209 0.194  0.207 0.913 0482 0532 0552 0525 1.146

Note: HDI is based on the regression based approach for literacy and enrolment.

Source: Demographic and Health Surveys (DHS); calculations by the authors.
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Table A19: HDI and sub-components by country rural and urban areas

HDI GDP index Education index Life expectancy index

Ratio Ratio Ratio Ratio

rural / rural / rural / rural /
Country Year Urban Rural Total urban Urban Rural Total urban Urban Rural Total urban Urban Rural Total urban
Armenia 2005 0.797 0.762 0.783 0.957 0.649 0.593 0.627 0.914 0.853 0.812 0.837 0.952 0.888 0.881 0.885 0.992
Egypt 2007 0.755 0.659 0.701 0.873 0.709 0.605 0.650 0.853 0.726 0.598 0.654 0.823 0.830 0.776 0.800 0.934
Peru 2005 0.747 0.579 0.686 0.776 0.668 0.475 0.597 0.712 0.793 0.617 0.729 0.778 0.780 0.646 0.731 0.828
Vietnam 2002 0.767 0.668 0.684 0.871 0.611 0.458 0.481 0.749 0.770 0.695 0.706 0.902 0.920 0.853 0.863 0.927
Indonesia 2003 0.717 0.640 0.676 0.893 0.606 0.530  0.566 0.874 0.748 0.636 0.688 0.850 0.796 0.755 0.774  0.948
Egpl;%fic 1997 0.723 0.652 0.675 0.902 0.568 0.449 0.488 0.790 0.830 0.801 0.811 0.965 0.770 0.706 0.727 0.917
India 2005 0.696 0596  0.622 0.857 0.612 0.498  0.527 0.813 0.613 0.457 0.497 0.745 0.863 0.834 0.842  0.967
Nicaragua 2000 0.676 0.487  0.600 0.720 0.563 0.377 0.488 0.670 0.673 0.392 0.560 0.583 0.792 0.692 0.752  0.873
Bolivia 2003 0.659 0.465  0.592 0.705 0.531 0.316  0.457 0.594 0.711 0.478 0.631 0.672 0.734 0.600 0.688 0.818
Pakistan 2007 0.611 0.486  0.529 0.794 0.590 0.480  0.518 0.813 0.566 0.373 0.439 0.659 0.678 0.604 0.629  0.890
Zambia 2002 0.583 0.413 0.475 0.709 0.431 0.252 0.317 0.585 0.707 0.507 0.580 0.717 0.610 0.481 0.528 0.787
Nigeria 2003 0.559 0.414  0.466 0.742 0.433 0.296  0.345 0.683 0.668 0.482 0.548 0.721 0.575 0.466 0.505 0.810
Senegal 2005 0.571 0.377  0.463 0.660 0.542 0.386  0.455 0.711 0.499 0.232 0.351 0.466 0.673 0.513 0.584  0.763
Ehtiopia 2005 0.562 0.348 0.373 0.619 0.467 0.341 0.356 0.731 0.607 0.235 0.279 0.388 0.611 0.467 0.484 0.764
Burkina Faso 2003 0.549 0.324 0.366 0.590 0.526 0.323 0.360 0.613 0.491 0.143 0.207 0.292 0.633 0.500 0.525 0.790

Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.



Table A20: Inequality decomposition of the GDP index by subgroups

By income deciles By urban and rural areas By Education of household head
Theil Index of GDP index Theil Index of GDP index Theil Index of GDP index

Within Between Within Between Within Between
Total group group Total group group Total group group
Armenia (2005) 0.013 0.000 0.013 0.013 0.012 0.001 0.013 0.012 0.001
Burkina Faso (2003) 0.053 0.002 0.051 0.053 0.037 0.016 0.053 0.046 0.007
Bolivia (2003) 0.081 0.002 0.079 0.081 0.050 0.031 0.081 0.064 0.017
Egypt (2007) 0.011 0.001 0.011 0.011 0.008 0.003 0.011 0.009 0.003
Ethiopia (2005) 0.018 0.001 0.018 0.018 0.013 0.005 0.018 0.016 0.003
India (2005) 0.011 0.000 0.011 0.011 0.009 0.002 0.011 0.009 0.002
Indonesia (2003) 0.012 0.000 0.011 0.012 0.008 0.004 0.012 0.010 0.002
Kyrgyz Republic (1997) 0.021 0.001 0.020 0.021 0.016 0.005 0.021 0.020 0.001
Nicaragua (2000) 0.064 0.001 0.062 0.064 0.044 0.019 0.064 0.052 0.012
Nigeria (2003) 0.097 0.009 0.087 0.097 0.081 0.016 0.097 0.080 0.018
Pakistan (2007) 0.016 0.000 0.016 0.016 0.012 0.004 0.016 0.014 0.002
Peru (2005) 0.036 0.001 0.035 0.036 0.022 0.013 0.036 0.029 0.006
Senegal (2005) 0.037 0.003 0.035 0.037 0.024 0.013 0.037 0.033 0.004
Vietnam (2002) 0.023 0.001 0.022 0.023 0.017 0.006 0.023 0.021 0.002
Zambia (2002) 0.106 0.001 0.105 0.106 0.073 0.033 0.107 0.084 0.022

Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.



Table A21: Inequality decomposition of the Education index by subgroups

By income deciles By urban and rural areas By Education of household head

Theil Index of education index Theil Index of education index Theil Index of education index
Within Between Within Between Within Between

Total group group Total group group Total group group

Armenia (2005) 0.004 0.004 0.000 0.004 0.004 0.000 0.004 0.004 0.001
Burkina Faso 0.285 0.139 0.146 0.285 0.160 0.125 0.281 0.159 0.122
Bolivia 0.049 0.038 0.011 0.049 0.037 0.012 0.049 0.041 0.008
Egypt (2007) 0.047 0.033 0.014 0.047 0.043 0.005 0.047 0.020 0.027
Ethiopia (2005) 0.174 0.113 0.061 0.174 0.122 0.052 0.172 0.106 0.067
India (2005) 0.029 0.022 0.006 0.029 0.026 0.003 0.029 0.018 0.011
Indonesia (2003) 0.091 0.069 0.022 0.091 0.084 0.007 0.091 0.041 0.050
Kyrgyz Republic (1997) 0.005 0.005 0.000 0.005 0.005 0.000 0.005 0.004 0.001
Nicaragua (2000) 0.097 0.054 0.044 0.097 0.064 0.033 0.098 0.061 0.036
Nigeria (2003) 0.179 0.132 0.048 0.179 0.170 0.010 0.180 0.093 0.087
Pakistan (2007) 0.136 0.082 0.054 0.136 0.118 0.019 0.136 0.078 0.058
Peru (2005) 0.022 0.017 0.005 0.022 0.017 0.005 0.022 0.015 0.007
Senegal (2005) 0.215 0.146 0.068 0.215 0.146 0.068 0.206 0.127 0.079
Vietnam (2002) 0.033 0.027 0.006 0.033 0.033 0.000 0.033 0.021 0.012
Zambia (2002) 0.062 0.043 0.018 0.062 0.050 0.012 0.062 0.038 0.023

Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.



Table A22: Inequality decomposition of the Education index by subgroups

By income deciles

Theil Index of life index

By urban and rural areas

Theil Index of life index

By Education of household head

Theil Index of life index

Within Between Within Between Within Between
Total group group Total group group Total group group
Armenia (2005) 0.061 0.061 0.000 0.061 0.061 0.000 0.061 0.061 0.000
Burkina Faso 0.344 0.338 0.006 0.344 0.340 0.004 0.344 0.342 0.002
Bolivia 0.229 0.222 0.008 0.229 0.224 0.005 0.225 0.221 0.004
Egypt (2007) 0.076 0.074 0.002 0.076 0.075 0.001 0.076 0.075 0.001
Ethiopia (2005) 0.363 0.359 0.004 0.363 0.359 0.004 0.362 0.361 0.001
India (2005) 0.116 0.115 0.001 0.116 0.116 0.000 0.116 0.115 0.000
Indonesia (2003) 0.105 0.105 0.000 0.105 0.105 0.000 0.105 0.105 0.000
Kyrgyz Republic (1997) 0.113 0.112 0.002 0.113 0.113 0.001 0.113 0.112 0.001
Nicaragua (2000) 0.147 0.144 0.003 0.147 0.145 0.002 0.147 0.144 0.003
Nigeria (2003) 0.522 0.510 0.013 0.522 0.518 0.004 0.520 0.516 0.004
Pakistan (2007) 0.258 0.254 0.003 0.258 0.256 0.001 0.258 0.257 0.001
Peru (2005) 0.164 0.159 0.004 0.164 0.159 0.004 0.164 0.160 0.004
Senegal (2005) 0.293 0.283 0.010 0.293 0.284 0.009 0.298 0.295 0.002
Vietnam (2002) 0.064 0.063 0.001 0.064 0.063 0.000 0.064 0.063 0.001
Zambia (2002) 0.311 0.301 0.010 0.311 0.305 0.006 0.312 0.308 0.004

Note: HDI is based on the regression based approach for literacy and enrolment.
Source: Demographic and Health Surveys (DHS); calculations by the authors.
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