Comments Welcome

Growth and Poverty Reduction in Uganda, 1992-1999: X
A Multidimensional Analysis of Changes in Living Standards

by

Stephen D. Younger
Food and Nutrition Policy Program, Cornell University

Abstract

This paper examines Uganda’s progress on poverty reduction when poverty is measured in
multiple dimensions. In particular, I consider poverty measures that are defined across household
expenditures per capita or household assets, children’s health status, and in some cases, mother’s
literacy. The comparisons are robust to the choice of poverty line, poverty measure, and
sampling error. In general, | find that multidimensional poverty declined significantly in Uganda
during the 1990s, although results for the latter half of the decade are more ambiguous. While
there was clear progress in the dimension of expenditures and assets, improvement in children’s
height-for-age z-scores is less certain for the 1995-2000 period. | also make poverty comparisons
for individual regions and urban and rural areas in the country. Rather surprisingly, progress on
multivariate poverty reduction is less clear in Central region and in urban areas.
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Integrated Household Survey and the 1999 National Household Survey. Research for this paper
is supported by the SAGA project under cooperative agreement #HFM-A-00-01-00132-00
between USAID and Cornell and Clark-Atlanta Universities.



1. Introduction

Since the pioneering work of Sen (1979, 1985, 1987), most poverty analysts accept, in theory,
that poverty is a multi-dimensional phenomenon. Poverty is not just a problem of low incomes,
which are only instrumentally significant, but deprivation with respect to a variety of basic
capabilities or functionings. Health, literacy, security, political voice, etc., are all relevant
measures of deprivation that poverty analysis should consider, in addition to the standard
measures of income or expenditures.

Despite the widespread acceptance of this theory, most empirical work on poverty uses a one-
dimensional yardstick to judge a person's well-being, usually expenditures or income per capita
or per adult equivalent. If this measure were highly correlated with other capabilities of interest,
then such univariate analysis would be acceptable. But it is not (Appleton and Song, 1999;
Alderman et. al., 1999), so the standard practice of poverty analysis falls short of what poverty
theory suggests that we study.

This limitation is especially important in Uganda during the 1990s. Much has been made of the
fact that, unusually for an African economy, Uganda’s growth has been rapid and sustained for
an extended period of time. Further, this growth has clearly translated into substantial declines in
poverty for all socio-economic groups and in all regions of the country (Appleton, 2001b). Even
though this evidence is quite clear — I would say incontrovertible — there is concern in Uganda
that living standards are not improving by anything like the quantitative analysis of household
expenditures suggests. Both of Uganda’s participatory poverty assessments found that focus
group participants and key informants were only slightly more likely to say that poverty had
declined rather than increased in their community (UPPAP, 2000, 2002). In addition, there is
concern among policy makers and stakeholders that non-income measures of well-being such as
infant mortality and children’s nutritional status are not improving over time despite the
substantial increases in income (Ministry of Finance, Planning, and Economic Development,
2002; Task Force on Infant and Maternal Mortality, 2003; Uganda Bureau of Statistics, 2001).

This paper begins to address these concerns by expanding the analysis of poverty trends to more
than the income/expenditure dimension of poverty. In particular, | analyze changes in poverty in
Uganda and in its individual regions, using as measures of well-being both household
expenditures per capita, the standard variable, and children’s standardized heights (their height-
for-age z-score), a good measure of young children’s overall health status. In broad terms, then, |
analyze changes in well-being measured in the dimensions of purchasing power and children’s
health status. As noted, this combination is particularly relevant in Uganda, where incomes have
surely improved considerably over the 1990s while there are more doubts about health status.

The poverty comparisons made here follow the stochastic dominance approach initially
developed in Atkinson (1987) and Foster and Shorrocks (1988a,b,c). Duclos, Sahn, and Younger
(2003) extend those methods to multidimensional comparisons. One important advantage of the
poverty dominance approach is that it is capable of generating poverty orderings that are robust
to the choice of a poverty index over broad classes of indices — the orderings are "poverty-
measure robust.” In a multidimensional context, this also means robustness over the manner in
which multidimensional indicators interact in generating overall individual well-being. In



contrast to earlier work on multidimensional comparisons, our orderings are also "poverty-line
robust” in the sense of being valid for the choice of any poverty line (or “frontier” in multiple
dimensions). Given the well-known sensitivity of many poverty comparisons to the choice of
poverty lines, and the difficulty of choosing the "right" poverty line, this is an important
contribution.

2. Methods
2.1. Data

The data for this study come from two sources. First, | use two of the same household survey
data sets that Appleton (2001a, 2001b, 1996) and Deininger and Okidi (2001) use to gauge
poverty over time: the 1992/93 Integrated Household Survey and the 1999/2000 National
Household Survey (Statistics Department, Ministry of Finance and Economic Planning, 1994;
Uganda Bureau of Statistics, 2001). Both surveys are multipurpose living standards measurement
surveys, carried out by the Uganda Bureau of Statistics. Second, | use the three Demographic and
Health Surveys (DHS) conducted in 1988, 1995, and 2000, also conducted by UBoS, with Macro
International (Kaijuka, et.al., 1989; Statistics Department, Ministry of Finance and Economic
Planning, 1996; Uganda Bureau of Statistics and ORC Macro, 2001). All these surveys are
nationally representative, although some did not survey in areas of civil conflict, a fact that | take
into account in the analysis.

The first measure of well-being that I use is the log of per capita household expenditures, the
standard variable for empirical poverty analysis in developing countries.* The second is
children’s height-for-age z-score (HAZ) which measures how a child’s height compares to the
median of the World Health Organization reference sample of healthy children (WHO 1983). In
particular, the z-scores standardize a child’s height by age and gender as follows:
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where X; is a child’s height, Xmedian 1S the median height of children in a healthy and well-
nourished reference population of the same age and gender, and oy is the standard deviation
from the mean of the reference population. Thus, the z-score measures the number of standard
deviations that a child’s height is above or below the median for a reference population of
healthy children of her/his age and gender.

The nutrition literature includes a wealth of studies showing that, in poor countries, children’s
height is a particularly good summary measure of children’s general health status (Cole and
Parkin 1977; Mosley and Chen 1984; WHO 1995). As summarized by Beaton et al (1990),
growth failure is “...the best general proxy for constraints to human welfare of the poorest,
including dietary inadequacy, infectious diseases and other environmental health risks.” They go
on to point out that the usefulness of stature is that it captures the “...multiple dimensions of

! Appleton actually uses expenditures per adult equivalent rather than per capita, but my results using per capita
expenditures are entirely consistent with his.



individual health and development and their socio-economic and environmental determinants (p.
2).” In addition, HAZ is an interesting variable to consider with expenditures per capita because

the two are, surprisingly, not highly correlated, so that they capture different dimensions of well-
being (Appleton and Song 1999; Alderman et al 1999) .2

The DHS surveys do not collect information on household expenditures, so it is impossible to
use the same welfare variable in these data that we use in the IHS and NHS. However,
Montgomery, Burk, and Paredes (1997), Filmer and Pritchett (2001), Sahn and Stifel (2000), and
Stifel and Sahn (2002) have all shown that it is possible to construct a welfare variable from
DHS data whose statistical properties are comparable to the standard household expenditure
variable. All of these authors use either principal components or factor analysis to generate an
index of household assets — including durable consumer goods, productive assets, and household
education levels. In this paper, | use factor analysis create an index based on consumer durables
that the household owns and the household head’s years of education (Sahn and Stifel, 2000).
Appendix 1 gives details of the index and its estimation.

2.2. Univariate Poverty Dominance Methods

The theoretical and statistical bases for the methods that I use in this paper are developed in
Duclos, Sahn, and Younger (2003). In this section, | give an intuitive presentation only. Even
though my goal is to make multidimensional poverty comparisons, it is easier to grasp the
intuition with a one-dimensional example. Consider, then, the question addressed in Appleton
(2001b): did poverty decline in Uganda in the 1990s? By far the most common way to answer
this question is to:

1) choose a poverty line, often based on the income needed to satisfy basic caloric
requirements along the lines of Ravallion and Bidani;

2) choose a poverty measure, usually a Foster-Greer-Thorbecke (FGT) measure, too
often the headcount; and

3) calculate poverty at two or more points in time, and compare.

This approach has two weaknesses: it depends on the particular poverty line chosen, and it
depends on the particular poverty measure chosen. Setting the poverty line is an imprecise art,
and it is possible that choosing a different, equally defensible, poverty line will reverse one’s
conclusions. That is, using one poverty line, poverty is found to decline over time, while at
another, it is found to increase. In addition, it is possible that one particular poverty measure will
show poverty declining while another will show it increasing.

The dominance approach to poverty analysis aims to avoid these problems by making poverty
comparisons that are robust to the poverty line selected and the poverty measure selected.
Consider Figure 1, which displays the cumulative density functions® for real household

2 Pradhan, Sahn, and Younger (2003) give a more thorough defense of using children’s height as a welfare measure.
® The cumulative density function graphs the share of observations in a sample that fall below a given per capita
expenditure level against that expenditure level itself. If we think of the values on the x-axis as potential poverty
lines — the amount that a household has to spend per capita in order not to be poor — then the corresponding value on



expenditures per capita in Uganda in 1992 and 1999. The graph makes clear that no matter which
poverty line one chooses, the headcount poverty index (the share of the sample that is poor) will
always be lower in 1999 than it was in 1992. Thus, this sort of poverty comparison is robust to
the choice of a poverty line.*

Figure 1 - Poverty Incidence Curves, Uganda, 1992 and 1999
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What is less obvious is that this type of comparison also allows us to draw conclusions about
poverty according to a very broad class of poverty measures. In particular, the work of Foster
and Shorrocks (1988a,b,c) establishes that if the poverty incidence curve for one sample is
everywhere below the poverty incidence curve for another, then poverty will be lower in the first
sample for all poverty lines, and for all poverty measures that have four characteristics: they
must be additively separable, non-decreasing, anonymous, and continuous at the poverty line. By
additively separable we mean that the poverty measure can be expressed as a weighted sum of
the poverty status of individuals. By non-decreasing, we mean that if any one person’s income
increases, then the poverty measure cannot increase as well. By anonymous we mean that it
doesn’t matter which person occupies which position or rank in the income distribution.
Continuous at the poverty line means that the poverty measure cannot change dramatically when
someone crosses the poverty line. It is helpful to call all the poverty measures that have these
characteristics the “class” IT". IT" includes virtually every standard poverty measure except the

the y-axis would be the headcount poverty rate — the share of people whose expenditure is below that particular
poverty line. Note that this particular cumulative density function is sometimes called a “poverty incidence curve.”
* Appleton (2001b) uses this method to show that poverty in Uganda fell consistently over the 1990s, no matter
where we set the poverty line.



headcount, but as we can see in the example, the headcount is also covered in this particular
comparison because it is the poverty incidence curve’s y-coordinate. It should be clear that the
latter three characteristics of the class IT are entirely unobjectionable. Additive separability is
more restrictive theoretically, but is necessary for all of the standard measures of poverty.

Comparing cumulative density curves as in Figure 1 allows us to make a very general statement
about poverty in 1992 and 1999 in Uganda: for any reasonable poverty line and for the very large
class of poverty measures IT", poverty was lower in 1999 than it was in 1992. For reasons that
will become clear shortly, this is called “first-order poverty dominance.” The generality of this
conclusion makes poverty dominance methods attractive. However, such generality comes at a
cost. If the cumulative density functions cross one or more times, then we do not have a clear
ordering — we cannot say whether poverty is lower in one year or the other. This is the case in
Figure 2, which graphs the cdf’s for children’s height-for-age z-score in 1995 and 2000 in
Uganda. These curves are quite close together, and they cross at several points, including some
that are well below a “reasonable” poverty line. In such cases, we cannot conclude that poverty
was unambiguously lower in one year or the other.

Figure 2 - Poverty Incidence Curves for Children’s Heights, Uganda, 1995 and 2000
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There are two ways to deal with this problem, both which are still considerably more general
than the traditional method of a fixed poverty line and a single poverty measure. First, it is
possible to conclude that poverty in one sample is lower than in another for the same large class

of poverty measures, but only for poverty lines up to the first point where the cdf’s cross (Duclos
and Makdissi, 2003). If reasonable people agree that this crossing point is at a level of well-being




safely beyond any sensible poverty line, then this conclusion may be sufficient.” Second, it is
possible to make comparisons for a smaller class of poverty measures. For example, if we add
the condition that the poverty measure respect the Dalton transfer principle,® then it turns out that
we can compare the areas under the cdf’s shown in Figure 2. If it is the case that the area under
one curve is less than the area under another for all reasonable poverty lines, then poverty will be
lower for the first sample for all poverty measures that are additively separable, non-decreasing,
anonymous, continuous at the poverty line, and that respect the Dalton transfer principle. This is
called “second-order poverty dominance,” and we can call the associated class of poverty
measures I1%. While not as general as first order dominance, it is still quite a general conclusion.
Note that we can make this comparison by integrating the two curves in Figure 2, yielding
“poverty depth curves,” and comparing them to see if one is everywhere above the other.

If the poverty depth curves also cross, then we can proceed to a more restricted set of poverty
measures, those that are additively separable, non-decreasing, anonymous, continuous at the
poverty line, that respect the Dalton transfer principle, and that respect the principle of transfer
sensitivity.” To make dominance comparisons for this class of poverty measures, called IT3, we
compare the area under the poverty depth curves by integrating them again and checking to see if
one is entirely below the other. If so, then we have “third-order poverty dominance.” It is
possible to continue integrating the curves in this manner until one dominates the other, but
intuition for the class of poverty measures generally ends at third-order comparisons.

2.3. Bivariate Poverty Dominance Methods

Bivariate poverty dominance comparisons extend the univariate methods discussed above. If we
have two measures of well-being rather than one, then Figure 1 becomes a three-dimensional
graph, with one measure of well-being on the x-axis, a second on the y-axis, and the cdf on the z-
axis (vertical), as in Figure 3. Note that the cdf is now a surface rather than a line, and we
compare one cdf surface to another, just as in Figure 1. If one such surface is everywhere below
another, then poverty in the first sample is lower than poverty in the second for a broad class of
poverty measures, just as in the univariate case.

> In the case of Figure 2, that is not likely, since the standard cut-off for stunting is —2 z-scores.

® The Dalton transfer principle says that any transfer from a richer person to a poorer person should decrease the
poverty measure. Again, this seems entirely sensible, but note that it does not work for the headcount if the transfer
occurs between two poor people or two non-poor people. In fact, if the richer person were just above the poverty
line ex ante, such a transfer could actually increase measured poverty if s/he fell below the poverty line, while the
recipient did not rise above it.

" The principle of transfer sensitivity says that if we make two equal but offsetting transfers, one from a richer to a
poorer person, and the other from a poorer to a richer person, but both of the latter being poorer than the participants
in the first transfer, then poverty should decline. The idea is that the benefit of the transfer from a richer to a poorer
person, or the cost of a transfer from a poorer to a richer person, is larger the poorer are the two participants.



Figure 3 - Bidimensional Poverty Dominance Surface
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That class, which we call IT"! to indicate that it is first-order in both dimensions of well-being,
has the same characteristics as the univariate case — additively separable, non-decreasing in each
dimension, anonymous, and continuous at the poverty lines — and one more: that the two
dimensions of well-being be substitutes (or more precisely, not be complements) in the poverty
measure. This means, roughly, that a transfer of well-being in one dimension from a person who
is richer to one who is poorer in that dimension should have a greater effect on poverty if these
two people are poorer in the other dimension of well-being.® In most cases, this restriction is
sensible: if we want to improve a child’s health, for example, it seems right that this should
reduce overall poverty by more if the child is poorer in the income dimension. But there are
some plausible exceptions. For example, suppose that only healthy children can learn in school.
Then it might reduce poverty more if we concentrated health improvements on children who are
in school (better off in the education dimension), because of the complementarity of health and

® Bourguignon and Chakravarty (2003) discuss this in detail, calling it a “correlation increasing switch.,” as do
Duclos, Sahn, and Younger (2002).



education. Thus, the bivariate comparisons that | make here are not so general as the univariate
comparisons discuss in the previous section.

Practically, it is not easy to plot two surfaces such as the one in Figure 3 on the same graph and
see the differences between them, but we can plot the differences directly. If this difference is
always positive or always negative, then we know that one or the other of the samples has lower
poverty for all poverty lines and for a large class of poverty measures IT".

If the surfaces cross, we can compare higher orders of dominance, just as we did in the univariate
case. This can be done in one or both dimensions of well-being, and the restrictions on the
applicable class of poverty measures are similar to the univariate case.

2.3.1. Intersection, Union, and “Intermediate” Poverty Definitions

In addition to the extra condition on the class of poverty indices, multivariate dominance
comparisons require us to distinguish between union, intersection, and intermediate poverty
measures. We can do this with the help of Figure 4, which shows the domain of dominance
surfaces — the (x,y) plane. The function A(x,y) defines an "intersection” poverty index: it
considers someone to be in poverty only if she is poor in both of the dimensions x and y, and
therefore if she lies within the dashed rectangle of Figure 4. The function A,(x,y) (the L-shaped,
dotted line) defines a union poverty index: it considers someone to be in poverty if she is poor in
either of the two dimensions, and therefore if she lies below or to the right of the dotted line.
Finally, A5(x,y) provides an intermediate approach. Someone can be poor even if her y value is
greater than the poverty line in the y dimension if her x value is sufficiently low to lie to the left
of A3(X,y).



Figure 4 - Intersection, Union, and Intermediate Dominance Test Domains
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For one sample to have less intersection poverty than another, its dominance surface must be
below the second sample’s everywhere within an area like the one defined by A,(x,y). To have
less union poverty, its surface must be below the second sample’s everywhere within an area like
the one defined by L,(X,y), and similarly for intermediate definitions and A;(x,y). These are the
sorts of comparisons that we will make in the applications that follow.

2.3.2. Multivariate vs. Human Development Index Poverty Comparisons

Figure 4 is also helpful to understand the difference between the general multivariate poverty
comparisons that I use here and comparisons that rely on indices created with multiple indicators
of well-being, the best known of which is the Human Development Index (UNDP, 1990). An
index of the x and y measures of well-being in Figure 4 might be written as

I =ax+ay



where ay and ay are the weights assigned to each variable. This index is now a univariate measure
of well-being, and could be used for poverty comparisons such as those in Figure 1. The domain
of this test would be a ray starting at the origin and extending into the (X,y) plane at an angle the
depends on the relative size of the weights ay and ay. Testing for dominance at these points only
is clearly less general than tests over the entire plane defined by A,(X,y), A2(X,y), or A3(X,y).

2.3.3. Multivariate vs. Multiple Univariate Poverty Comparisons

Suppose that one conducts a univariate comparison between expenditures per capita in two
samples, as in Figure 1, and children’s heights in two samples, and finds that for both variables,
one sample shows lower poverty for all poverty lines and a large class of poverty measures. Is
that not sufficient to conclude that poverty differs in the two samples? Unfortunately, no. The
complication comes from the “hump” in the middle of the dominance surface shown in Figure 3.
How sharply the hump rises depends on the correlation between the two measures of well-being.
If they are highly correlated, the surfaces rises rapidly in the center, and vice-versa. Thus, it is
possible for one surface to be lower than another at both extremes (the edges of the surface
farthest from the origin) and yet higher in the middle if the correlation between the welfare
variables is higher. The far edges of each surface are actually the univariate cdf’s, as in Figure 1.
Thus, in this case, one surface would have lower univariate cdf’s, and thus lower poverty, for
both measures of well-being independently, but it would not have lower bivariate poverty.
Intuitively, samples with higher correlation of deprivation in multiple dimensions have higher
poverty than samples with lower correlation because lower well-being in one dimension
contributes more to poverty if well-being is also low in the other dimension.

It is also possible that two samples with different correlations between measures of well-being
have univariate comparisons that are inconclusive — they cross at the extreme edges of the
dominance surfaces — but have bivariate surfaces that are different for a large part of the interior
of the dominance surface. (The sample with lower correlation would have a lower dominance
surface). This would establish lower intersection multivariate poverty even though either one or
both of the univariate comparisons is inconclusive. It could not, however, establish union poverty
dominance, since that requires difference in the surfaces at the extremes as well as in the middle.

3. Results
3.1. Comparing Living Standards in the 1992/93 IHS and the 1999/2000 NHS
3.1.1. National Comparisons
Table 1 gives descriptive statistics for the headcount poverty rate and the stunting rate for 1992
and 1999 based on the IHS and NHS. These summary statistics show clear declines in the

headcount and in stunting, for urban and rural areas and for all regions of the country. The
poverty results are consistent with other work (Appleton, 2001b), even though this sample is of

° The Human Development Index is actually cruder than this, as it first aggregates each dimension of well-being to a
single scalar measure, and then constructs a weighted average of those scalars to generate the HDI, which is also a
scalar.
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children under five years old only. The stunting results, though, run counter to the consensus in
Uganda (Uganda Bureau of Statistics, 2001), a point that I return to later. Note also that the
correlation between the log of expenditures per capita and the height-for-age z-score, while
variable across regions and areas, is reasonably stable across time for each region/area, except
for Western region. Thus, we might expect that variable-by-variable poverty comparisons will
produce results similar to bivariate comparisons.

Table 1 — Descriptive statistics for income poverty and stunting, 1992 and 1999

Poverty" Stunting? N corr(In(y),HAZ)"

1992 1999 1992 1999 1992 1999 1992 1999

National 056 0.35 0.38 0.29 6,816 7,481 0.06 0.10
Rural 060 0.30 0.40 0.37 4,666 6,268 0.01 0.06
Urban 0.28 0.19 0.27 0.10 2,150 1,213 0.19 0.12
Central 0.45 0.19 035 0.25 2,011 1,806 0.08 0.07
Eastern 058 0.38 0.40 0.28 1,647 2,349 0.08 0.09
Western  0.54  0.28 040 034 1,762 2,096 -0.01 0.12

Northern  0.72  0.60 039 0.30 1,396 1,230 0.09 0.09

Sources: 1992 IHS and 1999 NHS

Notes: 1/ Poverty is the headcount, or the share of the sample below the poverty line. I chose the
poverty line such that the national headcount is equal to Appleton’s for each survey.
2/ Stunting is the share of the sample below -2 z-scores.
3/ N is the sample size.
4/ The correlation is between the log of expenditures per capita and the height-for-age z-
score.

Table 2 gives the dominance test results for poverty comparisons between the 1992/93 IHS and
the 1999/2000 NHS. The table shows the domain for the dominance surfaces, similar to Figure 4.
Each cell contains the t-statistic for the difference in the 1999 and 1992 surfaces at that point in
the test domain. This is highlighted yellow (lighter in black and white) if the t-statistics is
significantly negative — i.e. if the 1999 surface is below the 1992 surface — and green (darker in
black and white) if the difference is significantly positive. Testing for differences at each point in
the domain would be extremely time consuming, so we test only at each decile of the combined
samples in each dimension, yielding the 10x10 table shown.°

Over almost the entire test domain, the 1999 surface is significantly below the 1992 surface,
indicating that poverty was lower in 1999 than in 1992 using any union or intersection poverty
measure in IT**, and for any poverty line up to s/9700 per capita per month (in 1989 shillings) in
the expenditure dimension and —0.54 z-scores in the height dimension. Since both of these values

19 Given that cdf’s are smoothly increasing functions, testing at only a few points should not have much effect on the
results. It is unlikely that the surfaces would cross and cross again between two test points.
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are quite high (the 90™ and 70" percentiles, respectively), we have a very strong conclusion that
bivariate poverty declined in Uganda during this period.

Table 2 - ITT** dominance test results for 1992 IHS and 1999 NHS

11.66| -13.16 -12.67 -11.50 -9.09 -7.65 -556 -3.31 -0.73 220 0.28
9.18 -13.35 -13.12 -12.51 -10.74 -9.83 -8.48 -743 -6.19 -6.25 -11.42
8.90| -13.00 -13.50 -13.23 -12.01 -11.50 -10.93 -10.48 -9.78 -10.63 -14.89
8.72| -13.02 -13.83 -13.42 -12.36 -12.09 -12.28 -12.01 -11.95 -13.02 -16.63
8.56| -13.76 -14.70 -14.64 -14.08 -14.15 -14.45 -14.29 -14.80 -15.98 -19.73
In(y) 8.42 -13.33 -15.10 -15.40 -15.22 -15.66 -16.10 -16.18 -16.64 -17.80 -20.83
8.27| -13.23 -1559 -15.74 -15.87 -16.53 -17.18 -17.50 -18.49 -19.93 -22.61
8.11| -12.71 -1459 -15.53 -16.55 -17.25 -17.87 -18.34 -19.29 -21.06 -23.54
791 -1155 -1432 -15.27 -16.34 -16.83 -17.40 -17.80 -18.77 -20.23 -21.71
763 -9.14 -11.49 -12.01 -13.27 -13.74 -1450 -14.96 -16.03 -17.07 -18.44
000 -349 -268 -214 -172 -133 -095 -054 -0.02 072 5.99
haz

Further, Table A. 1 through Table A. 6 in Appendix 2 show essentially the same pattern for all
regions in the country, and for urban and rural areas. Overall, then, we have very strong evidence
that multivariate poverty measured in terms of expenditures per capita and children’s heights
declined between 1992 and 1999, in the country as a whole, in each region, and in rural and
urban areas. Further, this conclusion does not depend on the poverty lines that we choose in each
dimension (up to certainly reasonable limits), nor does it depend on the poverty measure that we
choose, as long as it is in the class IT*".

Given Appleton’s (2001b) previous work, no one should be surprised about these results in the
expenditures dimension, but what of the concern that children’s health status has not been
improving? The answer here appears to depend on differences in the data found in the NHS on
the one hand, and the DHS surveys on the other. Consider Figure 5, which shows the cumulative
density functions for height-for-age z-scores for the IHS, NHS, and all three DHS surveys in
Uganda. Note that the curves for the 1995 and 2000 DHS surveys are quite close together, so that
we cannot see any improvement in the distribution of children’s heights in these two samples.
These data (and similar data on infant mortality) are the source of the concern about lack of
improvement children’s health status in Uganda. Yet the cdf for the 1999 NHS is significantly
below the DHS data. It seems implausible that children’s heights would have improved
significantly from 1995 to 1999 and then regressed from 1999 to 2000, especially since sampling
for the 2000 DHS survey began only two months after the NHS finished.
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Figure 5 — Cumulative density functions for height-for-age z-scores, all Uganda surveys
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While we are unlikely to be able to resolve the disparity between the 1999 NHS and the 2000
DHS data for children’s heights, recognizing this difference requires, at least, that we consider
poverty comparisons with the DHS data as well as the household expenditure surveys.

3.2. Comparing Living Standards in the DHS Surveys

Table 3 gives descriptive statistics for poverty rates, based the household asset index, and
children’s stunting rates for the three DHS surveys in Uganda. All areas/regions of the country
show declines in poverty as determined by household assets, a result that is comparable to the
household expenditure results from the IHS/NHS data. In fact, these declines, and even the levels
of poverty, are similar to poverty rates as determined by household expenditures per capita
(Table 1). This supports the use of the asset index as a proxy for more standard measures of well-
being.
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Table 3 - Descriptive statistics for income poverty and stunting, 1988, 1995, and 2000 DHS surveys

Poverty” Stunting? N corr(asi,haz) *

1988 1995 2000 1988 1995 2000 1988 1995 2000 1988 1995 2000
National 063 047 0.35 044 039 0.39 3,701 4,503 4,939 0.16 015 0.18
Rural 069 052 0.38 046 041 040 3,098 3,249 3,868 0.10 0.07 0.14
Urban 0.08 0.07 0.04 0.26 0.23 0.26 603 1,254 1,071 021 020 0.24
Central 041 024 0.19 033 034 035 1,378 1,306 1,377 012 019 0.26
Eastern 065 046 0.33 045 036 0.36 676 1,294 1,350 005 0.08 0.12
Western 075 055 0.39 053 043 0.48 1,520 1,196 1,437 0.14 0.04 0.07
Northern 093 065 0.56 045 042 0.37 127 707 775 0.07 005 0.12

Sources: 1988, 1995, and 2000 DHS surveys
Notes: 1/ Poverty is the headcount, or the share of the sample below the poverty line, based on an index of household assets. | chose
the poverty line such that the national headcount is equal to Appleton’s for the 2000 survey.
2/ Stunting is the share of the sample below -2 z-scores.
3/ N is the sample size.
4/ The correlation is between the household asset index and the height-for-age z-score.
5/ The 1988 DHS collected no data in urban areas in the Northern region.
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The stunting data, however, are at odds with the IHS/NHS data. Here, we find only modest
declines in stunting rates over time, most between 1988 and 1995. In fact, in urban areas, the
stunting rate rises from 1995 to 2000, back to its 1988 level, so the national improvement over
the entire period is due only to reductions in rural areas. In addition, the only region with steady
improvement in children’s heights is Northern region. Western region actually has a significant
increase in stunting from 1995 to 2000.

3.2.1. Dominance Tests for the 1995 and 2000 DHS Data

Table 4 gives the dominance test results for all of Uganda comparing the 1995 and 2000 DHS
data. Here, there is no dominance for any union or intersection poverty measure. If we examine
the top and right edges of the test domain, we see that there is clear univariate dominance for the
asset index (the right edge), i.e. poverty measured by assets declined significantly over the
period. However, there is no statistically significant improvement in the dimension of children’s
heights (the top edge), though it is true that the 2000 surface is below that for 1995. Results for
I1%2 are somewhat more positive, yielding dominance for intersection poverty lines up to the
sixth decile for the asset index and for all poverty lines in the HAZ dimension, but this is still far
less general than the IHS/NHS results (Table 1). Higher order tests, up to IT** and I1*?, yield
results that are qualitatively similar to those in Table 4. Thus, we cannot make a robust
conclusion that bivariate poverty declined between these two sample periods.

Table 4 — TT* dominance test results for 1995 and 2000 DHS
489 -052 -043 -038 -0.33 -0.29 -0.26 -0.24 -0.21 -0.20 -0.41
0.63 -0.63 -0.73 -081 -088 -0.99 -1.09 -123 -1.37 -157 -2.64
0.07; -0.7v8 -101 -118 -134 -153 ~-172 -195 -219 -252 -4.07
-0.12| -0.85 -1.15 -1.37 -157 -180 -2.02 -229 -256 -293 -4.63
-0.22| -0.87 -122 -146 -168 -193 -2.16 -244 -272 -3.10 -4.82

asset index -0.30, -0.88 -124 -150 -1.73 -199 -222 -250 -2.78 -3.15 -482
-0.37| -0.87 -124 -151 -174 -199 -222 -249 -276 -3.12 -4.68
-0.43] -0.83 -120 -146 -169 -194 -215 -240 -265 -297 -4.36
-0.51f -0.76 -1.10 -133 ~-153 -174 -193 -2.14 -235 -2.62 -3.77
-0.60f -055 -0.81 -099 -114 -130 -145 -162 -1.78 -2.00 -2.95
0.00 -3.37 -269 -229 -195 -161 -1.30 -092 -0.51 0.10 571

haz

The results by region and area are surprising (Table A. 7 through Table A. 12). All regions
except Central region show patterns that are similar to the national results in Table 4: there is
clear univariate dominance in the asset dimension, but much more mixed results for heights. For
Central region, the one that most analysts believe to have prospered most in recent years, there is
not even dominance in the asset dimension, and the 2000 surface is actually above the 1995
surface over most of the test domain. At I1>?, Eastern region has lower bivariate poverty for all
union and intersection poverty indices, and Northern region misses the same conclusion only at
the lowest HAZ ordinate. Western region shows dominance for a broad range of intersection
poverty measures, but not union measures. Central has mostly insignificant differences in
bivariate poverty measures.
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In sum, bivariate poverty comparisons of the 1995 and 2000 DHS data are rather inconclusive,
the only exceptions being Eastern and perhaps Northern region, which show reductions in
bivariate poverty for the IT1>? class, and rural areas, which show improvements for intersection
poverty measures only for [1%?. The inability to find clear dominance results is due entirely to
lack of progress in the dimension of children’s heights, as univariate asset poverty does decline
significantly over this period.

3.2.2. Dominance Tests for the 1988 and 2000 DHS Data

One limitation of the comparison between the IHS/NHS and DHS results is that the surveys did
not take place at exactly the same time. It is possible, for example, that all the improvement we
see between 1992 and 1999 in the IHS/NHS data occurred before 1995, although the large
differences in children’s heights between the 1999 NHS and the 2000 DHS argues against this.
Nevertheless, this section extends the DHS analysis by comparing bivariate poverty in the 1988
and 2000 DHS surveys. Note that many more districts were not covered in the 1988 DHS for
security reasons. | limit this analysis to districts that were covered in both 1988 and 2000, so the
2000 data are not the same as those in the previous section, which included all districts covered
in the 2000 DHS.

Table 5 - IT*! dominance test results for 1988 and 2000 DHS

489 -443 -6.32 -575 -5.08 -548 -415 -4.07 -276 -0.02 1.19
0.58 -455 -650 -6.24 -592 -6.60 -544 -562 -5.03 -424 -6.35
0.03] -456 -696 -731 -7.20 -7.89 -7.20 -756 -6.81 -6.84 -8.60
-0.16| -5.47 -8.65 -9.54 -10.76 -12.09 -12.24 -13.45 -13.62 -14.78 -17.33
-0.26| -6.67 -9.96 -11.48 -12.76 -14.49 -15.22 -16.97 -17.67 -19.43 -22.38
asset index  -0.34) -7.68 -11.14 -13.07 -14.77 -16.93 -18.14 -20.23 -21.21 -23.35 -26.23
-0.41 -7.96 -12.06 -13.61 -15.22 -17.91 -19.47 -21.54 -22.70 -2456 -26.91
-0.48, -8.84 -13.25 -15.53 -17.52 -20.30 -21.71 -23.86 -25.39 -27.13 -29.40
-0.55| -9.21 -13.17 -15.07 -16.87 -19.13 -19.89 -21.67 -23.00 -24.12 -26.02
-0.63] -7.81 -10.64 -12.31 -13.73 -14.77 -15.41 -16.77 -17.24 -17.80 -19.20
0.00 -349 -282 -241 -204 -171 -138 -101 -059 0.03 5.76
haz

Here, there is unambiguously less bivariate poverty in 2000 than in 1988, for all union and
intersection poverty measures and all reasonable poverty lines. When examining individual
regions and areas (Table A. 13 through Table A. 18), the same is true for rural areas and Eastern,
Western, and Northern regions. Central region does not show univariate dominance in the height
dimension and so does not show bivariate dominance for union poverty measures. But it does
have dominance for intersection poverty indices over poverty lines up to the fourth decile in the
asset dimension. Further, for IT>2, Central region also shows unambiguous reductions in
bivariate poverty for all reasonable intersection poverty measures and for union measures up to
the third decile. For urban areas, there is no dominance result for IT"* measures, even if we
consider only univariate measures. But again, second-order tests finds dominance for all union
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and intersection poverty measures in [1>2. Overall, then, it is clear that poverty as measured by
household assets and children’s heights does fall unambiguously between 1988 and 2000, for the
areas of the country covered in the 1988 DHS survey. As always, this is true for broad classes of
poverty measures and for any reasonable poverty lines.

3.3. A Trivariate Dominance Test

Generalizing poverty comparisons from one to two measures of well-being is a desirable
advance, but there are clearly more dimensions to poverty than income and children’s health
status. Testing for multivariate dominance quickly runs into two practical problems, however.
First, large household surveys like the DHS typically interview a few thousand children under
the age of five, the standard cut-off for anthropometric data. Bivariate comparisons such as those
in the previous sections that test at every decile have 100 test points or cells, with an average
number of observations in the 10s. A trivariate comparison would have 1000 test points, with
only a few observations per test point on average, which is likely to produce very large standard
errors at some test points, especially the critical ones at the poorest area of the distribution. The
only alternative would be to reduce the number of test points to, say, every quintile, but that risks
missing crossings such as those in Table A. 14.

Second, even multipurpose surveys like the IHS or NHS often do not have data on good welfare
indicators in multiple dimensions of interest. If we think of income, health, and education as
three key dimensions of well-being, then we have the problem that the best health indicator
typically found in such surveys, children’s anthropometrics, are only collected for children under
five years-old. Those children obviously have no relevant education data. On the other hand, the
health data collected for adults are typically self-reported and subject to considerable bias
(Kroeger, 1985; Hill and Mamdani, 1989). In particular, households with higher incomes and
better levels of education tend to report being sick more often, a result that is surely not due to
lower living standards in any objective sense, but rather to differing senses of what it means to be
sick (Over, et.al., 1992; Schultz and Tansel, 1997).

There is, however, one feasible option for a trivariate poverty comparison in the data that I use
here. The DHS surveys include questions about the literacy of the mother of each child
surveyed.™ This is a good welfare variable for three reasons. First, it captures a distinct and
important dimension of well-being, namely, education. Second, a child whose mother is literate
benefits directly from that literacy in many ways. And third, a child whose mother is literate will
probably be literate herself when she is grown. Thus, much as current height predicts future well-
being (Strauss and Thomas, 1995), mother’s literacy predicts future well-being in another
dimension.

Literacy is also helpful for the sparse data problem because it is a discrete variable, taking only
two values. This means that there are only two test points rather than ten in this third dimension:
illiterate and literate. Duclos and Makdissi (1999) and Duclos, Sahn, and Younger (2003) discuss
how to carry out dominance tests when one or more of the measures of well-being is discrete.
The basic procedure is to first test for dominance in the non-discrete dimensions of well-being

1 The IHS and NHS also collect literacy information, but they do not ask which person in the household is the
mother of the children who are weighed and measured.
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for the poorest discrete category — illiterate mother’s in this case — and then test for dominance
for the non-discrete dimensions for the poorest plus the second poorest discrete categories —
illiterate plus literate mothers. If there are more than two categories the tests continue
cumulatively for each progressively higher category until all are included. If we find that one
sample has lower poverty in the continuous dimensions of well-being for each of these tests, then
it also has lower poverty in all three dimensions, including the discrete one.

3.3.1. Trivariate Dominance Tests for the 1988 and 2000 DHS Surveys

The three measures of well-being that I consider are household assets, children’s standardized
heights, and mother’s literacy. Since only the last variable is discrete, and because it has only
two categories, illiterate and literate, we must first test for bivariate dominance for assets and
heights for illiterate mothers only, and then test for bivariate dominance for assets and heights for
illiterate and literate mothers, i.e., the entire sample. This second test, of course, is just what was
reported in the previous section, where we found clear evidence that bivariate poverty had
declined between 1988 and 2000. So here, we need only repeat the bivariate test for illiterate
mothers to complete the trivariate comparison.

Table 6 gives the bivariate (assets, heights) dominance tests for children of illiterate mothers
only in the 1988 and 2000 DHS data, for the entire country. As with the tests for all mothers
(Table 5), there is clear dominance for both union and intersection poverty measures in IT"* and
for all reasonable poverty lines. Thus, we can conclude that trivariate poverty measured in the
dimensions of assets, children’s heights, and the mother’s literacy, unambiguously declined
between 1988 and 2000.

Table 6 - IT** dominance test results for 1988 and 2000 DHS, illiterate mothers only

489 -3.63 -467 -386 -3.14 -329 -223 -220 -144 -124 -1.75
058/ -361 -471 -394 -329 -357 -264 -285 -219 -216 -2.69
0.03] -353 -490 -443 -3.95 -418 -352 -370 -299 -3.17 -3.78
-0.16f -3.92 -557 -522 -528 -563 -520 -548 -500 -534 -5.90
-0.26f -447 -6.21 -635 -653 -7.11 -7.06 -7.65 -747 -8.11 -9.08
assetindex -0.34| -5.36 -7.49 -812 -8.69 -9.66 -9.92 -10.76 -10.99 -11.81 -13.07
-0.41] -6.00 -8.75 -9.43 -10.16 -11.67 -12.28 -13.29 -13.77 -14.65 -15.85
-0.48) -6.87 -10.02 -11.44 -12.50 -14.28 -15.01 -16.27 -17.12 -18.05 -19.39
-0.55 -7.08 -10.05 -11.35 -12.52 -14.10 -14.49 -15.63 -16.40 -17.13 -18.35
-0.63] -6.14 -8.23 -9.45 -1047 -11.31 -11.72 -12.66 -12.97 -13.37 -14.43
0.00 -3.49 -282 -241 -204 -171 -138 -101 -059 0.03 5.76
haz

Similar test for regions and areas show similar results for all regions in the country, including
Northern region, and for rural areas. For urban areas, however, the same is not true. Table 7
shows the comparable bivariate test for urban areas for illiterate mothers only. Here, the 1988
surface is never significantly above the 2000 surface, and it is actually below the 2000 surface at
higher values of assets and heights. This is at odds with the results for the entire sample (Table
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6), so we do not have trivariate welfare dominance between 1988 and 2000 for urban areas. The
reason for this result is that literacy rates of mothers fell substantially between 1988 and 2000 in
urban areas, from 80 percent to 70 percent. The significantly larger share of illiterate mothers in
2000 means that the cumulative density is larger for that group — we are adding up 10 percent
more observations — which pushes its cumulative density surface higher for this sub-group even
though the surface for all mothers is significantly lower (Table 5). This decline in literacy is most
likely due to the significant civil strife that Uganda suffered at the time that present day mothers
should have been studying.

Table 7 - IT** dominance test results for 1988 and 2000 DHS, illiterate mothers only, urban
areas

489 003 035 111 095 190 264 29 3.79 423 438
346 003 017 095 1.05 200 274 300 371 416 431
276/ 016 026 117 111 165 241 264 334 380 3.83
219/ 042 045 114 102 113 189 210 273 322 3.15
1700 059 057 131 104 110 190 209 281 327 3.14
asset index 1.16f 077 121 173 149 144 217 255 310 359 343
0.86| 154 179 218 196 176 213 230 271 320 3.17
0500 081 099 174 162 118 139 157 194 267 287
0.24/ 031 -041 018 0.04 -023 -014 005 015 092 0.69
-0.21] -0.36 -0.74 -067 -064 -112 -1.13 -110 -1.18 -0.72 -1.05
0.00 -282 -231 -186 -154 -122 -090 -051 -0.08 055 5.06
haz

4. Conclusions

Even though there is wide agreement that poverty is a multidimensional concept, empirical
definitions of poverty in developing countries almost always rely on household expenditures per
capita or per adult equivalent. This incongruity between theory and practice is especially
important in Uganda. More than a decade of economic growth has ensured that poverty as
measured by expenditures alone declined significantly during the 1990s. Yet there is concern on
the part of analysts, service providers, and policy makers that similar progress is not being
achieved in other dimensions of well-being, especially with respect to children’s health. This
paper tackles these issues by making poverty comparisons across time in multiple dimensions,
using a method due to Duclos, Sahn, and Younger (2003). The method is quite general,
providing poverty comparisons that are robust to the choice of poverty line and poverty measure.

Data from the 1992 IHS and the 1999 NHS give very clear results. Poverty defined in the
dimensions of household expenditures per capita and children’s height-for-age z-score, a good
overall measure of children’s health, declined significantly, regardless of the poverty line and
measure that one might choose. Further, this is true for all regions and rural and urban areas in
the country. Given Appleton’s (2001b) previous work, no one should be surprised about these
results in the expenditures dimension, but what of the concern that children’s health status has
not been improving? The answer is found in the fact that all analysis to date of children’s
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nutritional status and mortality has relied on DHS data, which are noticeably different from the
IHS/NHS data. This contrast between the 1999 NHS survey and the 2000 DHS survey is
particularly striking given that these two surveys occurred within months of one another.

Comparisons of the 1995 and 2000 DHS surveys give a more mixed picture. Using an index of
household assets devised by Sahn and Stifel (2000), national results do not find any significant
improvement (or worsening) of poverty measures defined in the dimensions of assets and height-
for-age z-scores. Individual regions and areas, however, do show improvement. Eastern and
Northern region have reductions in bivariate poverty for the I1* class, and rural areas have
improvements for intersection poverty measures only for IT% Overall, the inability to find clear
dominance results is due entirely to lack of progress in the dimension of children’s heights, as
univariate asset poverty does decline significantly over this period.

Comparisons of the 1988 and 2000 DHS surveys are more in line with the IHS/NHS
comparisons. There is unambiguously less bivariate poverty in 2000 than in 1988, for all union
and intersection poverty measures and all reasonable poverty lines. When examining individual
regions and areas, the same is true for rural areas and all regions of the country, though the
results for Central region and for urban areas are only valid for the I12? class of poverty
measures.

Extending the poverty comparison for the 1988 and 2000 DHS to a third dimension, mother’s
literacy, provides broadly similar results, suggesting that multidimensional methods may be
useful beyond bivariate poverty measures, even though data are not often sufficient to support
such tests. The one key difference for these three-dimensional comparisons is for urban areas,
where we do not find a significant reduction in poverty as measured by assets, height-for-age z-
scores, and mother’s literacy between 1988 and 2000. This is due to the fact that mother’s
literacy actually fell in urban areas (but not in the entire country) during this period, from 80 to
70 percent. This decline in literacy is most likely due to the significant civil strife that Uganda
suffered at the time that present day mothers should have been studying.

Overall, the data support the argument that multidimensional poverty fell significantly in Uganda
during the 1990s, a conclusion that should ease concern about improvements in non-income
dimensions of well-being. However, the results for the latter half of the decade are more
ambiguous, depending on the significant differences in data on children’s health status found in
the 1999 NHS and the 2000 DHS. Resolving the very different results in these two surveys is an
important task for future research on well-being and poverty in Uganda.
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Appendix 1 — Constructing an Asset Index

The asset index is a linear combination of the household assets recorded in the DHS survey, i.e.

A = Zakaik

where A; is the asset index for household i, the aj's are the k individual assets recorded in the
survey, and the oy's are the weights. One logical approach to the weights would be to use the
relative price of each asset, but such data are not available in the DHS, and some assets such
education levels are difficult to price in any event. Another option is to use arbitrary weights as
in Montgomery, Burk, and Paredes (1997), but that seems unattractive. Hammer (1998) and
Filmer and Pritchett (1998) use the standardized first principal component of the variance-
covariance matrix of the observed household assets as weights, allowing the data to determine
the relative importance of each asset, based on its correlation with the other assets.

In this paper, however, | use factor analysis, a technique that is similar to principal components
but which has certain statistical advantages (Lawley & Maxwell, 1971; Sahn and Stifel, 2000). In
particular, | assume that the one common factor that best explains the variance in the ownership
of the set of assets is a measure of economic well-being or "welfare."

The assets that | include in the analysis are ownership of a radio, TV, refrigerator, bicycle, and
motorized transportation (a motorcycle or a car); the household’s source of drinking water (piped
or surface water relative to well water); the household’s toilet facilities (flush or no facilities
relative to pit or latrine facilities); the household’s floor material (low quality relative to higher
quality); and the years of education of the household head to account for household's stock of
human capital. Since | want to compare the assets over the three surveys, | pool all three datasets
to estimate the scoring coefficients (asset weights), which I then apply to each household in each
sample to estimate its wealth index. Table 8 gives the weights used.

Table 8 - Weights for the asset index

Asset Weight
Radio 0.11230
Television 0.23083
Refrigerator 0.14224
Bicycle 0.00334
Motorized Transport 0.08843
Piped Water 0.20729
Surface Water  -0.06355
Flush Toilet 0.11616
No Toilet  -0.06625
Primitive Flooring ~ -0.29871
Household Head’s Years of Education 0.14231
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Appendix 2 — Region- and Area-specific Dominance Results
Table A. 1 - IT** dominance test results for 1992 IHS and 1999 NHS, rural areas

11.16| -13.38 -13.11 -11.87 -9.91 -8.07 -599 -3.69 -1.10 111 156
9.05| -13.78 -13.83 -13.30 -11.81 -10.37 -9.26 -8.05 -7.02 -7.61 -12.70
8.81| -13.32 -14.48 -14.17 -13.03 -12.02 -11.58 -11.09 -10.63 -11.65 -15.71
8.65| -13.59 -15.05 -15.41 -14.64 -14.19 -14.38 -14.64 -14.91 -16.38 -20.44
8.50, -13.59 -14.92 -15.20 -14.88 -14.65 -15.15 -15.11 -15.68 -16.93 -20.70
haz  8.36| -13.83 -15.74 -17.21 -16.53 -16.36 -17.09 -17.20 -18.28 -19.83 -22.95
8.22| -13.94 -16.18 -17.04 -17.29 -17.49 -18.23 -18.69 -19.92 -21.76 -24.59
8.06| -12.84 -14.63 -15.91 -16.71 -17.37 -18.42 -18.54 -19.64 -21.61 -23.87
7.87| -11.93 -14.71 -16.08 -17.18 -17.60 -18.50 -18.76 -20.13 -21.65 -22.71
759 -9.74 -12.10 -12.68 -13.50 -13.98 -15.06 -15.40 -16.59 -17.71 -19.27
0.00 -356 -274 -221 -179 -138 -0.99 -0.60 -0.10 0.67 5.99
haz

Table A. 2 - P1,1 dominance test results for 1992 IHS and 1999 NHS, urban areas

11.66| -12.47 -1559 -949 -9.95 -503 -545 -344 0.13 -090 0.54
9.89 -14.45 -16.66 -12.36 -13.82 -11.35 -12.07 -10.03 -10.88 -14.03 -19.98
9.51| -14.23 -16.70 -13.19 -14.91 -14.07 -15.09 -14.05 -14.83 -18.16 -23.54
9.29 -12.08 -16.18 -13.77 -16.46 -15.15 -16.86 -16.13 -15.97 -18.57 -21.76
9.13| -13.56 -14.89 -14.65 -15.82 -15.34 -18.55 -17.80 -18.09 -20.84 -23.69
haz  8.93 -14.15 -15.90 -16.13 -16.01 -15.09 -19.18 -19.42 -19.90 -21.78 -24.07
8.79| -14.37 -16.41 -16.41 -18.33 -18.16 -20.96 -20.90 -23.31 -24.85 -26.07
8.63| -11.30 -10.77 -12.03 -13.65 -16.40 -17.82 -18.78 -20.96 -22.50 -23.88
8.39| -11.54 -13.15 -15.54 -17.59 -20.33 -21.13 -21.79 -23.85 -24.73 -25.95
8.16) -7.79 -10.38 -13.11 -14.01 -15.34 -16.91 -18.12 -19.98 -19.67 -21.37
000 -289 -215 -161 -129 -097 -054 -0.07 037 1.00 5.90
haz

Table A. 3-P1,1 dominance test results for 1992 IHS and 1999 NHS, Central region

11.66| -16.97 -15.25 -14.01 -11.17 -11.24 -7.72 -6.27 -558 -2.74 2.10
9.39 -17.04 -16.13 -15.83 -13.09 -13.81 -11.93 -11.24 -11.68 -10.75 -12.17
9.12| -16.24 -15.08 -15.31 -14.12 -14.40 -13.41 -14.38 -14.03 -13.63 -15.30
8.90| -16.79 -15.83 -17.66 -17.53 -18.30 -18.18 -19.79 -20.33 -20.81 -22.91
8.74| -16.64 -16.06 -18.03 -17.55 -19.01 -19.58 -21.40 -22.84 -23.19 -25.01
In(y) 8.60 -17.19 -17.23 -19.28 -18.08 -20.43 -22.35 -23.38 -24.98 -25.37 -28.34
8.45 -16.99 -18.65 -21.35 -20.89 -22.93 -23.95 -25.02 -26.64 -26.99 -29.79
8.28| -17.39 -19.65 -22.37 -21.47 -23.19 -25.06 -26.09 -27.96 -28.22 -30.70
8.08| -15.93 -17.55 -20.66 -21.46 -22.82 -23.99 -25.38 -27.43 -28.43 -31.34
7.77| -12.93 -15.08 -17.75 -19.93 -20.25 -21.55 -21.97 -24.09 -25.06 -27.12
0.00 -3.26 -254 -202 -157 -120 -084 -044 010 081 5.80
haz
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Table A. 4—-P1,1 dominance test results for 1992 IHS and 1999 NHS, Eastern region

In(y)

11.19
9.06
8.82
8.64
8.52
8.37
8.24
8.09
7.89
7.66
0.00

-14.89
-15.88
-15.10
-15.36
-15.98
-15.95
-16.36
-15.14
-14.42
-11.55

-14.50
-15.50
-15.41
-16.02
-15.79
-16.68
-17.83
-15.28
-15.69

-13.44

-15.02
-16.04
-15.75
-16.75
-17.09
-18.96
-19.57
-17.94
-18.69
-16.49

-12.37
-14.06
-13.36
-15.00
-16.35
-17.56
-19.58
-20.13
-21.12
-18.70

-9.73
-12.17
-11.87
-14.30
-15.88
-17.61
-20.30
-20.58
-21.01
-19.06

-6.15

-9.69

-9.38
-12.44
-15.10
-17.94
-20.50
-21.32
-21.75
-20.31

-2.99

-7.86

-7.46
-11.62
-13.57
-16.63
-20.22
-21.60
-22.60
-21.63

-0.02

-6.07

-6.06
-11.05
-13.21
-17.16
-20.85
-21.85
-23.06
-22.10

2.04
-7.87
-7.23

-13.21
-14.95
-18.50
-22.55
-23.24
-24.54
-22.97

-2.56
-14.49
-10.06
-16.34
-18.26
-21.03
-25.16
-25.88
-26.13
-24.57

-3.47

-2.68

-2.14

-1.72

-1.31
haz

-0.93

-0.56

-0.10

0.61

5.92

Table A. 5-P1,1 dominance test results for 1992 IHS and 1999 NHS, Western region

In(y)

10.89
9.16
8.91
8.75
8.61
8.47
8.33
8.19
8.02
7.75
0.00

-10.51
-10.88
-10.14
-10.88
-12.37
-11.55
-11.95
-10.77
-10.96

-9.74

-9.56
-10.48
-10.90
-11.82
-14.18
-13.18
-13.43
-12.30
-12.66
-12.87

-7.89
-10.38
-11.47
-12.59
-14.70
-13.71
-13.86
-13.04
-13.73
-14.02

-4.12

-7.57

-9.64
-11.42
-14.60
-13.80
-13.69
-13.90
-14.87
-15.22

-2.98

-7.29
-10.35
-11.90
-15.39
-15.34
-15.50
-15.60
-17.54
-17.74

0.26
-5.27
-9.65

-11.70
-15.16
-14.82
-15.78
-16.72
-18.69
-19.61

0.57
-6.89
-12.08
-14.57
-18.42
-17.58
-18.13
-18.68
-19.66
-21.28

1.79
-8.02
-14.21
-17.13
-20.35
-19.98
-20.64
-21.31
-22.26
-23.88

3.83
-9.25
-16.86
-19.20
-22.49
-21.64
-22.68
-24.45
-25.10
-25.97

-0.47
-19.46
-24.26
-25.44
-28.24
-26.46
-26.58
-27.85
-27.85
-28.02

-3.57

-2.80

-2.28

-1.87

-1.49
haz

-1.10

-0.69

-0.17

0.59

5.73

Table A. 6 — P1,1 dominance test results for 1992 IHS and 1999 NHS, Northern region

In(y)

11.17
8.82
8.60
8.42
8.25
8.10
7.96
7.82
7.59
7.36
0.00

-12.76 -12.30 -12.10 -9.68 -10.04 -10.57 -4.06f 278 259 3.12
-12.03 -12.23 -12.03 -942 959 -961 -394 025 -159 -5.05
-12.26 -12.95 -13.25 -10.65 -10.75 -10.88 -6.63 -3.53 -549 -9.71
-12.48 -13.50 -14.11 -11.94 -11.77 -1259 -9.10 -6.91 -9.19 -12.23
-13.71 -15.75 -15.43 -12.56 -12.42 -13.49 -10.43 -9.40 -11.97 -14.25
-13.04 -17.48 -16.16 -13.01 -12.78 -14.54 -11.49 -10.66 -14.58 -16.17
-12.28 -15.05 -14.22 -11.17 -10.25 -10.11 -7.15 -7.09 -9.79 -10.14
-11.16 -13.45 -11.54 -10.20 -8.70 -8.65 -5.83 -553 -7.25 -6.50
-11.22 -12.68 -934 -796 -6.93 -6.33 -487 -505 -7.10 -6.97
-859 -881 -584 -6.20 -7.30 -6.78 -5.07 -436 -450 -4.09
-3.74 -275 -219 -1.70 -136 -096 -050 0.02 085 554
haz
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Table A. 7 - P1,1 dominance test results for 1995 and 2000 DHS, rural areas

asset index

463 040 004 135 016 110 102 153 232 216
019 029 -029 057 -099 -0.23 -046 -0.61 -0.72 -2.38
-0.08 -0.12 -0.75 -0.22 -241 -211 -288 -3.18 -345 -531
-0.19) -0.62 -131 -112 -380 -3.62 -460 -477 -537 -7.31
-0.27) -141 -253 -273 -541 -551 -659 -690 -744 -9.49
-0.33 -145 -319 -35 -6.12 -6.51 -7.77 -8.02 -8.81 -10.94
-0.40, -249 -438 -366 -6.23 -6.98 -829 -8.67 -9.26 -10.97
-0.45 -286 -471 -49 -7.19 -7.68 -9.04 -9.48 -10.37 -12.00
-052| -453 -6.66 -6.93 -891 -9.15 -9.88 -10.23 -10.74 -11.96
-0.60 -390 -6.11 -6.03 -730 -6.98 -7.00 -724 -7.75 -8.89

1.22
-6.16
-9.16

-10.39
-12.35
-13.53
-13.64
-14.52
-13.80
-10.25

0.00 -343 -274 -235 -201 -166 -136 -098 -0.57 0.01
haz

5.30

Table A. 8 — P1,1 dominance test results for 1995 and 2000 DHS, urban areas

asset index

489 -0.27 6.03 534 243 292 187 -022 -0.12 210
3.08 -1.066 480 331 -0.11 -020 -162 -402 -502 -6.38
250, -0.82 427 215 -201 -224 -391 -6.13 -7.25 -955
2020 -045 516 325 023 -0.07 -1.02 -293 -281 -3.05
149 -012 38 263 -015 -0.v3 -1.01 -1.77 ~-177 -2.29
100 -137 249 -021 -251 -324 -401 -492 -585 -6.39
0.60f -249 048 -283 -459 -593 -724 -851 -958 -9.78
041 -323 -061 -369 -572 -743 -755 -858 -9.57 -8.77
011 -231 -127 -453 -6.23 -758 -7.03 -7.97 -823 -7.42
-0.21] -020 154 -167 -3827 -450 -385 -456 -501 -3.86

0.43
-10.89
-13.21

-4.79
-4.20
-7.96
-11.24
-9.98
-8.50
-3.97

0.00 -2.74 -221 -178 -145 -1.09 -082 -048 -0.06 0.61
haz

5.71

Table A. 9 - P1,1 dominance test results for 1995 and 2000 DHS, Central region

asset index

487 008 043 055 059 056 052 046 036 0.19
209 032 059 065 061 053 043 032 018 -0.05
099 066 080 078 066 051 033 016 -0.06 -0.37
047, 102 105 09 075 053 029 005 -023 -0.62
010, 144 131 111 081 052 020 -011 -047 -0.92
-0.11] 181 158 130 09 060 024 -011 -050 -0.98
-0.19p 201 175 145 107 070 032 -004 -044 -0.92
-0.28) 212 187 157 118 079 040 004 -036 -0.83
-038 19 174 146 107 069 031 -004 -041 -0.83
-050, 122 100 073 03 -001 -036 -065 -093 -122

-0.74
-1.02
-1.49
-1.90
-2.35
-2.39
-2.27
-2.07
-1.80
-1.60

0.00 -3.18 -255 -215 -1.79 -148 -116 -0.84 -044 0.19

24
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Table A. 10 — P1,1 dominance test results for 1995 and 2000 DHS, Eastern region

489 -0.79 -115 -135 -145 -149 -150 -149 -146 -139 -0.85
0.33] -0.91 -144 -176 -2.04 -224 -242 -2.63 -283 -3.03 -3.83
-0.03 -0.96 -151 -186 -2.17 -241 -262 -2.89 -3.14 -343 -4.67
-0.16f -1.00 -156 -191 -222 -247 -268 -295 -3.20 -351 -4.87
-0.24/ -1.03 -160 -195 -226 -250 -270 -296 -3.20 -350 -4.88
asset index -0.31] -108 -165 -200 -231 -254 -273 -297 -3.20 -348 -4.79
-0.36) -1.09 -1.67 -2.02 -232 -254 -272 -295 -3.16 -342 -4.62
-0.42 -110 -1.67 -2.02 -232 -253 -269 -290 -3.08 -3.31 -4.36
-048 -1.10 -1.62 -194 -222 -241 -256 -2.73 -289 -3.09 -4.00
-0.57 -114 -150 -1.74 -193 -2.06 -2.17 -230 -243 -2.60 -3.48
0.00 -321 -259 -222 -186 -154 -124 -0.84 -042 014 542
haz
Table A. 11 — P1,1 dominance test results for 1995 and 2000 DHS, Western region
430 -0.90 -050 -0.13 023 0.50 0.75 0.97 1.13 123 0.46
0.16f -150 -130 -120 -110 -105 -106 -1.12 -1.26 -155 -3.73
-0.09f -1.70 -158 -159 -160 -1.63 -1.71 -1.86 -2.06 -2.44 -4.75
-0.19 -1.77 -169 -174 -180 -18 -198 -2.15 -237 -2.76 -5.01
-0.27, -177 -171 -180 -189 -199 -212 -231 -253 -292 -503
asset index -0.34 -170 -166 -1.77 -1.88 -199 -213 -231 -253 -290 -481
-0.41f -160 -156 -168 -1.79 -190 -2.03 -220 -240 -2.72 -4.34
-045 -151 -147 -157 -168 -1.78 -189 -2.03 -2.19 -245 -3.74
-051 -139 -132 -140 -148 -154 -161 -1.70 -180 -197 -2.76
-0.60f -112 -099 -104 -1.08 -1.07 -105 -1.01 -097 -0.94 -0.89
0.00 -361 -298 -254 -216 -185 -151 -1.13 -0.72 -0.10 5.24
haz
Table A. 12 — P1,1 dominance test results for 1995 and 2000 DHS, Northern region
427 -011 -059 -079 -093 -108 -120 -1.27 -1.26 -1.18 -0.75
-0.08f -099 -171 -206 -235 -2.70 -3.03 -3.38 -3.67 -4.06 -559
-0.22| -1.08 -1.86 -224 -256 -295 -332 -3.71 -405 -451 -6.35
-0.32| -105 -187 -228 -261 -3.02 -340 -3.81 -4.17 -4.66 -6.65
-0.39] -095 -179 -221 -255 -297 -335 -3.76 -413 -4.63 -6.66
asset index -0.44) -081 -165 -206 -240 -281 -3.18 -357 -394 -443 -6.44
-0.50f -0.64 -143 -181 -212 -250 -284 -321 -355 -4.01 -595
-0.54/ -049 -121 -156 -184 -218 -250 -2.85 -3.18 -3.62 -551
-0.60f -0.24 -0.88 -1.18 -142 -1.74 -203 -235 -268 -3.12 -4.97
-0.68 024 -045 -077 -104 -136 -166 -199 -233 -2.79 -457
0.00 -357 -273 -233 -200 -164 -131 -093 -053 010 455
haz
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Table A. 13 — P1,1 dominance test results for 1988 and 2000 DHS, rural areas

331 -343 -503 -475 -432 -450 -296 -271 -234 024 -0.18
0.20f -350 -547 -561 -595 -6.48 -537 -565 -6.11 -555 -9.40
-0.09 -396 -695 -7.97 -870 -9.63 -956 -10.71 -12.03 -12.90 -17.14
-0.21) -5.73 -8.91 -10.33 -11.81 -13.61 -14.27 -16.04 -18.31 -20.23 -24.44
-0.30 -6.62 -10.51 -12.36 -14.31 -16.24 -17.26 -19.79 -21.97 -24.64 -28.90
assetindex  -0.37| -7.99 -12.46 -14.38 -15.98 -18.63 -19.91 -23.00 -25.17 -27.94 -31.94
-0.43] -8.42 -13.19 -1520 -16.99 -19.85 -21.62 -24.79 -27.56 -30.17 -33.73
-0.50, -8.57 -13.49 -15.60 -17.60 -20.07 -21.50 -24.12 -26.25 -28.43 -31.13
-0.57] -9.22 -13.27 -15.83 -17.50 -19.67 -21.10 -23.18 -24.99 -26.48 -28.48
-0.64) -8.01 -10.00 -12.43 -13.14 -14.26 -15.17 -16.26 -17.52 -18.07 -19.33
0.00 -356 -291 -248 -213 -181 -145 -110 -0.68 -0.07 5.76
haz
Table A. 14 - P1,1 dominance test results for 1988 and 2000 DHS, urban areas
489 -507 -121 082 -293 -196 -275 -267 -224 -123 0.17
346 -518 -2.14 -024 -341 -264 -267 -203 -231 -0.06 257
276/ -559 -298 -151 -542 -573 -541 -437 -442 -285 -3.19
219 -492 -247 -187 -546 -6.03 -484 -381 -347 -215 -2.65
170, -255 -053 068 -210 -264 -1.73 -1.17 -095 0.21 -1.29
asset index 1.16f -096 151 161 -0.70 -056 170 288 3.02 416 3.33
0.86f -08 106 038 -166 -2.77 -215 -190 -213 -1.32 -1.70
050, -3.08 -144 -138 -290 -368 -3.16 -320 -315 -2.13 -1.96
0.24f -210 -3.19 -217 -433 -580 -555 -518 -550 -3.92 -4.77
-0.21] -254 -349 -381 -611 -711 -663 -6.67 -7.07 -6.49 -7.00
0.00 -282 -231 -186 -154 -122 -090 -051 -0.08 055 5.06
haz
Table A. 15 - P1,1 dominance test results for 1988 and 2000 DHS, Central region
486/ 074 -073 111 021 126 148 047 141 116 -2.85
203 084 -074 047 -061 -0.05 -0.07 -149 -1.02 -2.74 -6.59
085 028 -069 -040 -143 -0.74 -1.48 -319 -291 -543 -7.88
0.39] -0.72 -236 -262 -415 -3.24 -422 -567 -558 -7.82 -10.27
0.01 -040 -190 -252 -335 -285 -393 -536 -5.02 -7.03 -8.90
assetindex  -0.14] -1.89 -442 -592 -7.76 -8.07 -9.92 -10.92 -10.92 -13.27 -15.15
-0.25 -390 -7.00 -8.90 -10.53 -11.35 -13.12 -14.71 -15.21 -17.86 -20.46
-0.35 -5.39 -8.79 -10.81 -12.36 -13.06 -15.21 -16.46 -17.20 -19.04 -21.37
-0.45 -3.49 -768 -9.01 -1041 -11.24 -12.74 -1453 -15.71 -17.74 -19.90
-0.57] -5.62 -9.05 -9.78 -12.28 -12.27 -13.66 -14.66 -15.74 -17.07 -18.33
0.00 -322 -256 -216 -180 -147 -115 -0.83 -0.38 0.37 513
haz
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Table A. 16 — P1,1 dominance test results for 1988 and 2000 DHS, Eastern region

489 -759 -946 -841 -928 -7.41 -631 -6.83 -508 -0.16 0.44
0.29 -7.09 -939 -894 -10.07f -8.18 -6.73 -7.26 -6.64 -541 -8.11
-0.06] -7.74 -11.23 -11.05 -12.63 -11.19 -10.28 -11.33 -11.38 -11.44 -14.44
-0.21] -9.49 -12.26 -13.26 -16.28 -1551 -15.64 -17.55 -18.70 -19.94 -23.71
-0.28 -9.14 -12.81 -13.75 -16.05 -15.98 -16.68 -18.89 -20.06 -22.40 -26.03
asset index -0.34| -10.37 -13.65 -14.88 -17.51 -18.11 -20.00 -22.32 -23.91 -26.92 -30.36
-0.41 -11.34 -14.82 -16.69 -19.01 -20.93 -22.83 -25.42 -27.06 -29.77 -32.43
-0.47] -10.55 -13.09 -15.21 -17.60 -20.45 -23.08 -25.21 -27.40 -29.68 -31.93
-0.54| -10.58 -13.09 -14.94 -17.92 -18.84 -20.74 -22.43 -24.13 -25.50 -27.16
-0.61] -9.10 -10.98 -11.53 -13.17 -13.71 -14.44 -15.30 -16.02 -16.80 -18.27
0.00 -332 -268 -232 -198 -164 -130 -0.92 -052 0.05 5.03
haz
Table A. 17 — P1,1 dominance test results for 1988 and 2000 DHS, Western region
429 -3.01 -402 -487 -471 -481 -516 -455 -521 -6.05 -0.05
0.07] -3.66 -504 -6.21 -6.98 -8.22 -875 -954 -11.47 -14.24 -14.81
-0.15| -469 -6.85 -897 -9.92 -11.71 -13.14 -15.63 -18.64 -23.00 -25.66
-0.26| -6.66 -9.49 -12.42 -13.77 -15.77 -18.39 -21.23 -24.84 -29.66 -32.26
-0.34) -7.08 -11.69 -14.27 -15.98 -18.45 -21.38 -25.00 -28.16 -32.94 -35.71
asset index -0.41) -794 -13.07 -16.25 -17.48 -19.78 -23.21 -26.75 -29.80 -34.96 -36.92
-0.47] -9.61 -14.83 -18.42 -20.36 -23.16 -26.62 -30.71 -33.89 -38.95 -41.10
-0.54| -11.19 -15.59 -19.39 -20.69 -22.67 -26.28 -29.19 -31.66 -35.31 -37.71
-0.60] -10.40 -15.32 -18.33 -20.72 -23.49 -26.08 -28.56 -30.12 -32.58 -33.87
-0.68] -8.52 -11.57 -13.27 -14.67 -16.48 -17.24 -18.27 -19.26 -20.43 -20.91
0.00 -377 -312 -272 -237 -203 -170 -1.34 -093 -0.34 5.08
haz
Table A. 18 — P1,1 dominance test results for 1988 and 2000 DHS, Northern region
427 -493 -12.26 -9.68 -6.68 -7.78 -3.64 -054 479 9.09 7.16
-0.05 -5.69 -13.17 -10.87 -8.07 -10.14 -6.99 -466 -2.04 -0.92 -10.29
-0.23] -6.57 -14.43 -12.94 -11.45 -15.12 -13.13 -11.91 -10.58 -11.57 -23.74
-0.31) -7.70 -1554 -15.11 -14.84 -19.32 -18.64 -18.67 -18.16 -20.90 -33.96
-0.38] -8.44 -16.29 -15.86 -16.50 -22.29 -22.39 -24.02 -23.82 -26.35 -36.86
asset index -0.44| -7.64 -15.98 -17.25 -18.98 -24.09 -24.80 -27.48 -28.52 -31.63 -42.74
-0.49| -7.34 -18.27 -20.69 -23.08 -27.52 -26.28 -29.69 -29.68 -32.21 -41.85
-0.54, -6.50 -15.11 -18.19 -19.43 -22.74 -21.76 -24.22 -23.41 -23.70 -31.61
-0.59] -6.52 -10.84 -13.55 -12.91 -16.06 -14.66 -17.24 -17.49 -18.57 -24.09
-0.68| -10.58 -13.11 -10.97 -12.07 -14.77 -14.26 -14.88 -16.11 -16.40 -22.51
0.00 -357 -279 -236 -197 -164 -133 -1.01 -0.56 0.05 5.36
haz
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Table A. 19 — P1,1 dominance test results for 1988 and 2000 DHS, illiterate mother's only,

rural areas
331 -317 -480 -402 -339 -368 -263 -2.73 -292 -287 -3.72
0.20f -3.10 -5.11 -454 -418 -452 -3.70 -3.87 -420 -423 -531
-0.09) -332 -555 -518 -5.08 -531 -483 -509 -536 -548 -6.52
-0.21) -395 -6.07 -5.76 -6.09 -661 -6.32 -6.88 -751 -7.95 -9.03
-0.30, -4.76 -7.27 -761 -8.30 -896 -8.98 -10.04 -10.74 -11.53 -13.08

asset index -0.37] -5.82 -8.85 -959 -10.31 -11.64 -12.06 -13.42 -14.36 -15.56 -17.38
-0.43] -6.54 -10.07 -11.12 -11.96 -13.60 -14.38 -16.02 -17.54 -18.84 -20.72
-0.50, -7.02 -10.72 -12.09 -13.28 -14.94 -15.74 -17.32 -18.64 -20.03 -21.68
-0.57] -7.38 -10.62 -12.47 -13.65 -15.14 -16.16 -17.52 -18.75 -19.75 -21.07
-0.64) -6.49 -8.02 -9.82 -10.29 -11.24 -11.92 -1258 -13.60 -14.02 -15.02
000 -356 -291 -248 -213 -181 -145 -1.10 -0.68 -0.07 5.76

haz

Table A. 20 - P1,1 dominance test results for 1988 and 2000 DHS, illiterate mother's only,

urban areas

4.89
3.46
2.76
2.19
1.70
asset index 1.16
0.86
0.50
0.24
-0.21
0.00

003 035 111 095 190 264 296 379 423 438
003 017 095 105 200 274 300 371 416 431
016 026 117 111 165 241 264 334 380 3.83
042 045 114 102 113 189 210 273 322 315
059 057 131 104 110 190 209 281 327 314
077 121 173 149 144 217 255 310 359 343
154 179 218 19 176 213 230 271 320 3.17
081 099 174 162 118 139 157 194 267 287
031 -041 018 0.04 -0.23 -0.14 0.05 015 0.92 0.69
-0.36 -0.74 -067 -064 -112 -113 -110 -1.18 -0.72 -1.05
-282 -231 -186 -154 -122 -090 -051 -0.08 055 5.06
haz

Table A. 21 — P1,1 dominance test results for 1988 and 2000 DHS, illiterate mother's only,

Central region

4.86
2.03
0.85
0.39
0.01
asset index  -0.14
-0.25
-0.35
-0.45
-0.57
0.00

-3.06 -548 -532 -6.48 -650 -7.04 -7.70 -790 -8.48 -9.59
-295 -543 -543 -654 -6.65 -756 -8.22 -8.47 -9.07 -10.31
-3.02 -539 -559 -6.72 -7.01 -824 -9.00 -9.08 -9.92 -11.03
-381 -633 -6.80 -8.16 -8.46 -955 -10.38 -10.43 -11.44 -12.52
-335 -569 -651 -7.62 -8.13 -9.09 -10.00 -9.90 -11.09 -12.02
-337 -591 -6.94 -8.06 -854 -948 -10.16 -10.10 -11.21 -11.97
-3.49 -570 -653 -7.63 -8.18 -9.63 -10.49 -10.42 -11.74 -12.94
-444 -651 -6.99 -7.87 -825 -9.66 -10.46 -10.57 -11.59 -12.97
-3.69 -6.47 -6.99 -8.08 -855 -9.60 -10.82 -11.14 -12.32 -13.82
-433 -6.65 -7.02 -892 -868 -954 -10.32 -10.98 -11.83 -12.77
-3.22 -256 -216 -1.80 -147 -115 -0.83 -0.38 0.37 5.3
haz
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Table A. 22 — P1,1 dominance test results for 1988 and 2000 DHS, illiterate mother's only,
Eastern region

489 -544 -534 -312 -374 -200 -084 -077 029 136 095
0.29) -521 -522 -352 -399 -223 -122 -167 -0.93 -0.34 -1.08
-0.06f -571 -635 -490 -545 -394 -334 -366 -299 -274 -359
-0.214 -6.79 -7.72 -6.77 -811 -680 -6.74 -719 -7.13 -744 -8.36
-0.28 -747 -938 -892 -10.29 -949 -9.99 -10.73 -10.82 -11.78 -13.30
assetindex  -0.34| -8.47 -10.63 -10.88 -12.65 -12.54 -13.46 -14.60 -15.14 -16.64 -18.53
-0.41] -9.33 -12.29 -13.03 -14.68 -1555 -16.52 -17.90 -18.86 -20.36 -21.82
-0.47| -8.94 -11.04 -12.17 -13.68 -15.67 -17.46 -18.74 -20.20 -21.69 -23.23
-0.54| -8.67 -10.67 -12.14 -14.16 -14.82 -16.14 -17.48 -18.70 -19.66 -20.79
-0.61 -747 -899 -943 -10.73 -11.14 -11.72 -12.37 -12.94 -13.54 -14.66
0.00 -332 -268 -232 -198 -164 -130 -092 -052 0.05 5.03
haz
Table A. 23 - P1,1 dominance test results for 1988 and 2000 DHS, illiterate mother's only,
Western region
429 -248 -3.79 -347 -2.68 -2.83 -298 -2.70 -246 -331 -247
0.0vy, -281 -418 -3.81 -3.14 -350 -3.66 -3.67 -348 -445 -3.93
-0.15| -341 -485 -480 -428 -467 -505 -542 -543 -6.59 -6.22
-0.26f -401 -570 -592 -579 -6.10 -6.92 -734 -785 -943 -9.12
-0.34 -469 -738 -780 -8.13 -8.85 -10.13 -11.24 -11.93 -13.66 -13.85
assetindex  -0.41 -585 -9.39 -10.18 -10.56 -11.37 -13.06 -14.53 -15.62 -18.06 -18.22
-0.47| -6.75 -10.50 -12.42 -13.46 -14.82 -16.71 -18.76 -20.22 -22.68 -23.34
-0.54| -8.64 -11.72 -14.17 -15.03 -16.22 -18.44 -20.22 -21.58 -23.59 -24.75
-0.60f -8.35 -12.02 -14.01 -15.70 -17.53 -19.32 -20.85 -21.68 -23.22 -23.97
-0.68] -6.77 -8.99 -10.26 -11.34 -12.69 -13.27 -14.06 -14.60 -15.49 -15.84
0.00 -3.77 -312 -272 -237 -203 -170 -134 -093 -0.34 5.08
haz
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Table A. 24 — P1,1 dominance test results for 1988 and 2000 DHS, illiterate mother's only,
Northern region

asset index

4.27
-0.05
-0.23
-0.31
-0.38
-0.44
-0.49
-0.54
-0.59
-0.68

0.00

-2.36
-2.67
-3.51
-4.60
-4.97
-6.27
-5.95
-6.01
-6.04
-9.83

-9.30

-9.86
-10.87
-12.16
-12.48
-13.52
-15.68
-13.91
-10.02
-12.16

-7.32

-8.64
-10.03
-12.14
-12.53
-14.80
-18.02
-16.66
-12.49
-10.16

-3.64

-5.27

-1.73
-10.84
-12.11
-14.92
-19.42
-17.74
-11.88
-11.17

-5.71

-1.73
-10.74
-14.55
-17.02
-19.29
-23.18
-20.64
-14.73
-13.65

-2.47

-4.71

-8.54
-13.25
-16.41
-19.02
-21.90
-19.65
-13.41
-13.15

-0.84

-3.40

-7.71
-13.20
-17.36
-20.45
-24.08
-21.90
-15.72
-13.71

2.09
-1.12
-6.18

-11.89
-16.35
-20.33
-23.23
-21.09
-15.90
-14.83

3.10
-0.87
-6.39

-12.97
-17.30
-21.64
-24.35
-21.27
-16.85
-15.08

-1.79

-5.95
-12.48
-19.93
-23.54
-28.67
-31.27
-27.91
-21.72
-20.60

-3.57

-2.79

-2.36

-1.97

-1.64
haz

-1.33

-1.01

-0.56

0.05

5.36
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