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ABSTRACT

The purpose of this study is to contribute to the existing knowledge on
determinants of child health status. Such knowledge may assist in formulating policy in a
number of areas especially with regard to child care and development.

The aggregate analysis is based on purchasing power parity adjusted per capita
real gross domestic product at 1985 prices (per capita RGDP) and its distribution, and
their relationship to life expectancy at birth and infant mortality rate. We find
quantitatively important and statistically significant relationships between life expectancy
and infant mortality rates and per capita RGDP. The relationship is well represented by a
quadratic spline model that shows a diminishing contribution of income to health status
as per capita income grows. We further incorporate selected socio-economic indicators
and show that literacy levels have significant impacts on infant mortality and life
expectancy. Overall, income distribution did not seem to matter controlling for the non-
linear effect of per capita income on health. The potential importance of the non-linear
effect is illustrated by simulation exercises that show that redistributing income may
improve overall health status especially in the middle income, but has little effect at
lower and higher per capita income ranges.

The micro-economic (household) analysis utilizes demographic and health survey
data sets for Kenya. Using the logit model we estimate the probability of child survival

conditional on certain household, parental and socioeconomic factors. Results show that
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mother’s age and education, presence of other young siblings in the household, presence
of other wives, marital status and breast-feeding have quantitatively important and

statistically significant impacts on the child’s survival. Policy implications are discussed.
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CHAPTER 1
INTRODUCTION
1. Introduction:

The overall theme of this study is the determination of child health with particular
emphasis on economic factors. Improving our basic understanding of the factors that
influence health status is important. Such understandings can help shape policy in a number
of areas including public health, health care, education, income distribution, and social
services as well as policies to promote overall economic growth and development. After
presenting the household model on which the analysis is based, we address determinants of
health at the aggregate level. This is followed by an analysis of child health determinants at
the microeconomic (household) level. These micro-focused studies complement the more
aggregate approaches.

Chapter 1 provides the introduction to the study. Chapter 2 focuses on the model
and variable specifications. We provide the microeconomic foundations of the household
model that leads to the estimating equations at both the household and aggregate levels. We
estimate “stylized” reduced form equations of the household model. Later in the chapter, we
discuss in detail the expected influence of various variables identified in the household
model on health status at the aggregate level.

Chapter 3 deals with aggregate analysis using macro-economic data. After
discussing the data sources, we focus on cross-sectional analysis with particular emphasis on

purchasing power parity (PPP), adjusted per capita real gross domestic product (hereinafter
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referred to as per capita RGDP) at 1985 prices, including its distribution and their
relationship to life expectancy and infant mortality using circa 1990 data. We also examine
the time series trends in life expectancy and infant mortality rates and compare the structural
relationship between life expectancy at birth and per capita RGDP between 1970 and 1990.
We extend our analysis to compare cross-sectional results for different periods, the 1970s,
1980s and 1990s.

Chapter 4 focuses on microeconomic (household) determinants of child health. This
Chapter uses data from the 1988-89 and 1993 Kenya National Demographic and Health

Surveys. The last chapter provides a summary, proposed extensions and conclusions.



CHAPTER 2
MODEL AND VARIABLE SPECIFICATIONS
2.1.  Conceptual Model:

The household model emphasises the roles of human capital, household wealth
endowment and the allocation of time in the production of household goods and services.
Extensions of the household model examine inter-generational considerations, biological
and environmental factors, imperfect information and the tastes of households in
determining household production and consumption. In the model, market goods and
household time are used to produce non-marketed goods. The household derives utility
from both marketed and non-marketed goods. Health is one such non-marketed good.

We will develop the household model from its micro-economic foundations and
review some issues that should be taken into consideration in aggregation. Aggregation is
necessary in order to apply the model to aggregate cross-sectional and time series data as we
do in Chapter 3. The model developed below is a modified version of the household model
as presented by, among others, Behrman and Deolalikar (1988), Behrman and Wolfe
(1987), Rosenzweig & Schultz (1983), Strauss (1986) and Feeny (unpublished).

The household model is based on the assumption that household preferences can be
represented by a household utility function. For the purposes of this study the household
utility function is represented by:

U = U(H,C,S) @.1)



where each argument is a vector:

H - Health status of household members, i.e., male, female and child health
status separately.

C - Consumption of final composite goods by household members (includes
leisure).
S - Number of surviving children.

We assume that the utility function is well behaved, i.e. quasi-concave and with positive
partial derivatives.

In addition to the number of surviving children, household utility is also a function
of quality of children, which is in part a function of child care. For example, a family with a
large number of poorly educated, low quality children may generate less utility than a family
with fewer but better educated, higher quality children. The contribution of quality of
children (other than health status) is subsumed under the composite good.

The household maximizes its utility function subject to three sets of constraints: a
production function constraint, an expenditure constraint and a time constraint. The
production constraint can be represented by the following implicit production function.

F(H,C,S,N.ET;Tmi,IMG,PMC) = 0 (2.2)

This function is assumed to satisfy the usual properties of production functions, i.e.
it is quasi-convex, increasing in outputs and decreasing in inputs. The first three arguments
represent the outputs as defined in the household utility function (2.1) above while the rest
represent inputs where each variable represents a vector over household members.

N - Nutrient intake

E - Education



T4, Thi - Time devoted by female and male household members respectively
towards production of i, where i represents the three outputs H, C
and §.

1 - Household composition and characteristics. These include:

. sex and age of children

. parents’ ages
. marital status

. residence
MG - Market goods
P - Physical environment

e.g. access to safe water and sewage facilities.
MC - Medical care
Implicit specification of the production function has certain advantages over the
explicit form. Strauss (1986) notes that this implicit specification allows for both separate
and joint production of different outputs.
The household faces a standard budget or expenditure constraint represented by:

Y =MG+MC (2.3)
which specifies that expenditure on market goods (MG) plus that on medical care goods
(MC) has to sum to the total money income (Y). This is a one period model with no
bequests. Total money income is generated as follows:

Y=L+V
where L and V are labour and non-labour income respectively and
L= wy Tpy + Wi T, (2.4)

wrand w,, are female and male market wages respectively.



The third constraint is a time constraint,

T = Ti+Tp+ T+ Tpw = Toet Tonnt Tons+ Tonw (2.5)
T - Total amount of time available per adult
T - Time female adults spend on production of composite good. This includes

all activities within the household that may or may not indirectly lead to
improved health status, e.g. cooking, knitting, listening to music and house

cleaning.
Ty - Time female adults spend on care of surviving children
Ty, - Time female adults spend on direct production of health status
I - Time female adults spend in the labour market

Time components for males are similarly defined.

The full income constraint that is derived from time and expenditure constraints is

represented by:

FI = w + waT + V =p.C + ppH +p;s S (2.6)
where
FI - full income
Pe - shadow price of composite final goods
Ph - shadow price for health status
Ds - shadow price of surviving children
Vv - non-labour income
w - wage rate

The full income constraint is captured by a corner solution in which the household
spends all of its time in the labour market. Thus full income represents the total value of

household time. If the household chooses to use some of its time for other activities



(including leisure), it must deem that the value of that time in those other activities is at
least as valuable as the opportunity cost of its labour services. This full income constraint
states that total expenditure on composite goods, health status and surviving children
exhausts total potential income accruing from the labour market and non-wage income.

The household consequently maximizes utility (2.1) subject to the three constraints
with fixed prices for market goods, medical care and labour services (w). Shadow prices of
health status (py), of surviving children (p,) and composite goods (p.) are endogenous. If we
assume interior solutions we could represent each optimal solution for C, H and S as an
explicit function of both endogenous and predetermined variables. Behrman and Wolfe
(1987), however, noted that the choice of the functional form would be arbitrary.

Rosenzweig and Schultz (1983) assumed Cobb-Douglas function formulations but
in the end these formulations tended to be too restrictive and made it difficult to identify all
of the structural parameters. However, even if we were to assume some functional form for
the utility function and production functions, along with identifying restrictions, we would
end up with a simultaneous system of equations, which we do not have sufficient data to
estimate.

We follow the approach adopted by earlier studies, for example, Behrman and
Wolfe (1987) and estimate linear “stylized” reduced equations for health status because this
is our primary focus. As Behrman and Wolfe note, these linear relations could be viewed as
local approximations to the more complex ones that would result from maximization of the
complete system with explicit functional forms and then estimating the resulting

simultaneous equation system.



2.2 A ""Reduced Form'' Equation:

As stated in the previous section we estimate “stylized” reduced form equations
with health indicators as the dependent variables. These are derived from maximization of
the household utility function (2.1) subject to the constraints (2.2), (2.3), (2.4), (2.5) and
(2.6). Based on previous studies we indicate variables that have been found to play a major
role in the system. To reiterate what was indicated in the previous section these linear
formulations could be viewed as local approximations to the more complex ones. The
“reduced form” solution at the micro-economic (household) level is given by:

H=H(N.EPIMGMC,)Y) _ 2.7
where H is a measure of health status, in this case life expectancy at birth and infant
mortality rate. The right hand variables are as defined in (2.2) and Y is money income as in
(2.3). Each variable is a vector over household members.

Note that in both the utility function and the reduced form, there is a need for
incorporating household composition, i.e. the age, sex and number of household members.
Household composition may influence what it takes to produce health and therefore
influence health status and consequently utility. Chapter 4 of the thesis will focus on these
micro-economic reduced form solutions.

Due to the potential for income to have nonlinear effects on health (Preston (1975),
Lindert (1986) and Wennemo (1993)), we consider income distribution in the aggregate
analysis. There is also evidence that those with low incomes tend to have both poor

nutrition and health. At the micro level we have:

hsij = h(zi; 8ij, Qij ) (2.8)



where:

hsjj - health status for household i in country j
Zij = characteristics of the household

8ij - household income

O - other factors mentioned in (2.7)

If we average over all households, we derive

hsj= flw(g;s),Q;] 2.9)

where:

hs; - is a general health indicator for country j, notably life expectancy or infant
mortality rate.

The term w(gj,s) shows that the health indicator for country j is not only a function of its

average income measure (g;) but may also be a function of income distribution (s).

o - refers to other factors influencing health at aggregate level.

It may also be noted that in aggregation, random errors that are household specific
will tend to average out. A reduced form aggregate equation which is based on the
household preference equation (2.1), health production function (2.2), time constraint (2.5),
the money income constraint (2.6) and the reduced microeconomic formulation (2.7), which
takes aggregation into consideration can be given by

H; = H (Y, 6,E;P;0)) (2.10)
where:
H; - Health indicator for a given country. In this study as already stated, we use

the average life expectancy at birth and infant mortality rate.



2.3.
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- Income (in this study, measured by per capita RGDP). Income

distribution could also play a major role in the observed differences in health
status. Measures of income distribution are therefore, as noted earlier,
incorporated in the analysis.

- Price vector. This will be proxied by:

. population/doctor ratio
. percentage of urban population

- Average education levels which is a measure for stock of human capital.
- Physical environment
- Public policy, e.g. the tax system, organization of health care, and physician

reimbursement mechanisms.

Selection of Variables for Aggregate Analysis:

The household model provides guidance on the selection of variables. We now need

to consider the quantity and quality of various indicators related to the conceptual categories

identified in the household model. Below we focus on variables that are analysed in the

aggregate time series estimation in Chapter 3. Later in Chapter 4, we also discuss the

selection of variables for the microdata estimation. The aim is to provide a justification for

their inclusion. The attention to these factors has grown out of the increased interest of

differentials in health status across countries that have been associated with cultural,

socioeconomic and behavioural factors.
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These factors are captured in the basic household model discussed in the previous
sections. The World Bank Development Reports (1990 &1993) note the importance of
income and medical interventions in the dramatic mortality declines in the Less Developed
Countries (LDCs) in the 1950s and 1960s. As indicated in section (2.2), the dependent
variables in both the household and aggregate analyses will be health indicators. At the
aggregate level, we use infant mortality rates and life expectancy at birth. It should be noted
that although the relationship between health indicators and the right hand variables could
differ across ages, we elected to use life expectancy at birth and infant mortality rates. We
do not investigate life expectancy at later ages mainly due to the lack of data for a large
number of countries. Earnings in adulthood are also influenced by the health of the
individual. Therefore we risk running into the problem of reverse causation if we investigate
the relationship between income and life expectancy in later years.

Life expectancy at birth is normally regarded as a good overall measure of
population health status. Infant mortality, on the other hand, is a good indicator of child
health and data is available for most years and countries. It should be noted further that our
major interest in this study is the determinants of child health and although life expectancy
at birth is not directly a measure of child health, Figure 1 shows that its correlation
coefficient with infant mortality using 1990 data is very high in magnitude: -0.96.

The relationship between health status and income may be nonlinear as we shall see
later. Therefore in an aggregate analysis we ought to take this potential nonlinearity into
consideration. The nonlinear effect of income on health implies that there are diminishing

returns to income with regard to health status as we move from low to high income
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countries. It is therefore important to further investigate the effects of income distribution.
Apart from analysing the general effect of income distribution we will also investigate the
question of whether differences in general health status among countries at same levels of
real per capita incomes could be attributed solely to the nonlinear effects of income.

We investigate the effect of daily calorie supply on the general health of the
population. This data comes from the Human Development Report 1992 and mainly covers
LDCs, (UNDP, 1992).

We may also expect literacy levels to have a positive influence on health status. In
the estimation of health status “stylized” reduced form equations, it is especially important
to incorporate female literacy levels. In general, mothers are more directly involved in the
production of child health than fathers. We have used, however, total illiteracy in the
aggregate macro-economic analysis because this data is more readily available for most
countries from the World Bank sources. Also, total and female illiteracy are highly
correlated (0.99) in 1990 for the set of countries for which both measures were available.
Female illiteracy was not reported for most developed countries in the World Bank reports.

The percentage of a country’s population that is urban may also play an important
role in the county’s health status as measured by life expectancy at birth and infant mortality
rate. Physicians tend to be attracted to urban areas. Thus we might expect better health for
urban children relative to rural ones. Generally, there are better health care, water and
sewage facilities in urban areas, but also more need for them due to a higher population
density. Urbanization is thus included in both household and aggregate analyses as a proxy

for the price of health care. The distance and cost involved in accessing health care in urban
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areas is generally lower. This will affect utilization and consequently health status.
Urbanization complements the population/doctor ratio as proxies for the price of health
care.

For lack of adequate data availability, the effect of physical environment on health
will be analyzed only at the micro level. At household level we will consider the availability
of toilet facilities. At the aggregate level, incorporation of availability of sewage facilities
may lead to endogeneity problems. Sewage facilities may be endogenous at the aggregate
level because their availability is dependent on taxes, which are a function of per capita
national income and the degree of economic development. We do not have any proxy for
genetic traits at the household or aggregate levels. This variable is not, therefore,
investigated in the study.

In chapter 3 we will focus on cross-sectional analysis of these relationships across
countries, in 1970, 1980 and 1990. We also consider trends in health status indicators, 1.e.
infant mortality rates and life expectancy at birth.

In order to deal with issues of multicollinearity we excluded certain variables
whenever they were highly correlated with other explanatory variables. For example, share
of agriculture in GDP was highly correlated to urbanization. This led to the exclusion of
share of agriculture as an explanatory variable. The exclusion criteria for variables are
based on maintaining a reasonable sample size, observed correlation coefficients between
explanatory variables plus F-restriction tests. Variables that have data available for a wide

selection of countries are given priority.



CHAPTER 3
AGGREGATE ANALYSIS
3.1. Aims and Objectives:

It has generally been observed that despite reduced financial barriers to access
medical care, there are still marked differences in health within and across countries. This
trend is observed in both developing and developed countries. In United Kingdom, for
example, it was observed that despite the effectiveness of the National Health System in
removing the financial barriers to health care in the 1980s, the gap between health status of
the different social classes was widening (CIAR, 1991).

In a health conference held in 1978 (referred to as the Alma Ata Conference) which
examined the issues of health care in developing countries, strategies were mapped out for
primary health care with the primary objective of achieving the WHO goal of health for all
by the year 2000, (ENHR, 1991). Attention during the intervening years was to focus on
research and dissemination of information on the association between health status and the
variables identified in the household model above. This research attempts to contribute to
this broad WHO objective.

The equations estimated, as discussed in Chapter 2, are “stylized” reduced form
equations of an aggregate health status production function model, obtained by aggregating

over households based on the reduced form solution of the household model. In this

14
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chapter, cross sectional and time series data are used to investigate the interplay of various
economic, demographic and socio-economic factors with health. Studies have documented
relationships between life expectancy (and other indicators of health status including crude
death rates, age specific mortality rates, life years gained and disability adjusted life years)
and RGDP, per capita RGDP, other national income accounting measures, inequalities in
distribution of income, population doctor ratio, nutrition, level of unemployment and
literacy levels among others.

The motivation for the work that is covered in this chapter mainly arises out of the
need to estimate the structural relationship between health status indicators and income, and
further, to attempt to show what has happened to this structural relationship over time. We
attempt to replicate and extend the work done mainly by Preston (1975), Waldmann (1992)
and Pritchett and Summers (1996) using more recent data sets. Their contributions are

reviewed later, in section 3.3.

3.2.  Data Sources:

The income data used in the aggregate analysis is from the Penn World Tables 5.6
(PWT56). We use the series RGDPC for 1970, 1980 and 1990. RGDPC is GDP per capita
at 1985 Real Purchasing Power (PPP) adjusted dollars. We refer to it in the study as per
capita RGDP. This data set represents the most recent one available from the International
Comparisons Project and adjusts for price level differences across countries. (It is available
online at http://datacentre.chass.utoronto.ca/pwt/index.html). Data on most other variables

were supplied on diskette from the World Bank, Washington D.C. This comes with a



retrieval program (called STARS) and covers time series and cross-sectional data on social
indicators of development (1993 edition) over the period 1965-1991 for 185 countries. The
World Bank Development Report (1993) entitled "Investing in Health" was a major
complement to this data set. These main sources of data are supplemented by other World
Bank Development Reports and the 1992 UNDP Human Development Report. Appendix 1
gives a detailed list of the data sources and variable definitions. The complete RGDPC data
set for the three years that are used is given as Appendix 2. Appendix 3 outlines the history
and importance of using purchasing power parity income rather than exchange rate adjusted
income data.

The World Bank Development Report (1990) notes that data reported for infant
mortality rates in various World Bank reports are based on interpolations, extrapolations or
at times comparisons with other countries. The consistency in these data imposed by World
Bank analysts makes the data useful for comparing health indicator levels across countries
at a point in time. Life expectancy on the other hand is derived under the assumptions that a
cohort born today goes through the existing age specific death rates. It is heavily influenced,
therefore, by the current infant mortality rates. In this study we focus on cross country
analysis of health indicators at a point in time.

Since we will be estimating structural shifts later in Chapter 3, for consistency,
from the outset we only consider countries that had per capita RGDP data for all three years:
1970, 1980 and 1990. There were a total of 107 countries. Out of these 107 countries, two
countries, Jordan and Seychelles, were left out because they did not have complete infant

mortality and life expectancy data for the period being analysed. In addition, Lesotho was



omitted because of suspected errors in their reported infant mortality rate figures between
1973-1981. The reported infant mortality rates for Lesotho for these years were
unrealistically high. Lesotho is, for example, reported to have had an infant mortality rate
of 130 in 1972, 347 in 1973 and peaking up at 1213 in 1977. Between 1977-1981 the

reported infant mortality rate was over 300 and then settled back to a level of 100 in 1982.

33, Related Empirical Studies:

Health status in both more developed countries (MDCs) and less developed
countries (LDCs) has improved dramatically in the last 40 years. This improvement has
been felt more in LDCs. In 1950 the average life expectancy in the LDCs was 40 years; this
increased to 60 years by 1990. Over the same period, the number of children dying before
the age of 5 declined from about 30 to 10 out of every 100 live births. This is still, however,
about 10 times higher than the rate in the MDCs. The improvement in health is attributed to,
among other factors, increased levels of income, increases in literacy rates, improvements in
general public health and the introduction of particular interventions such as inoculation for
smallpox, immunization for measles and polio, and malarial suppression.

Table 3.1 shows improvements in health and associated health indicators for
selected demographic regions. Figure 3.2 also provides the disability adjusted life years
(DALYsS5) associated with premature mortality and disability for the same regions. There is
wide variation in DALYs per 1000 population associated with premature mortality
compared to that associated with disability between various geographic regions. DALYSs

associated with premature mortality was 442 per 1000 population for Sub-Saharan Africa as



compared to only 62 for established market economies (EME). On the other hand DALY's
associated with disability was 132 and 60 per 1000 population for Sub-Saharan Africa and
EME respectively. The world average was 170 per 1000 population for premature mortality
and 89 for disability.

The World Bank Development Report (1993) strongly argues that there exists a
positive causal relationship between income and health status. It further asserts that this
influence tapers off at higher incomes. This had also been argued earlier in Preston (1975).
Substantial empirical work has been done to investigate the relationships between per capita
income, income inequality, level of development and health outcomes. (See for example,
Ahluwahlia (1976), Ram (1992), Waldmann (1992), Preston (1975), Wennemo (1993), and
Wilkinson (1992) among others.) Ahluwahlia’s work is summarized in Appendix 4. Preston
estimated the relative contribution of economic factors to increases in life expectancy for
three different decades, the 1900s, 1930s and 1960s. He used cross sectional data on a
number of countries to investigate the relationship between the level of economic
development (measured by national income per capita in 1963 dollars) and average life
expectancy at birth.

His analysis focused mainly on the following non-linear relationship over the three
time periods:

exp(x), = d/[1+e(a+bY,)]
where: exp(x), = life expectancy for country x in year 7.
{ = per capita income for country x in year

and e(a+bY,) denotes the antilog of a+bY,.
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Preston had sample sizes of 10 countries in 1900, 38 in 1930 and 57 in 1960. For
the 30 countries that had data available for both the 1930s and 1960s, he also estimated the

following linear multiple regression equation:

E=a +b,X,+b,X>+b;X; (3.1)
where:
E - Absolute change in life expectancy between 1930 and 1960.
X - Level of income per head, 1930s
X> - Absolute change in income per head between 1930s and 1960s
X3 - Ratio of income per head in 1960s to 1930s

Preston arrived at three major conclusions. First, the relationship between life
expectancy and national income per head had shifted upwards during the twentieth century.
Comparing the results for the 1930s and 1960s, he concluded that there had been a shift of
10-12 years between incomes of $100 and $500 and then less thereafter. That is, a country
with real per capita income of $100 in 1960s had an average life expectancy of about 10
years more than a country with the same income in 1930s. The relationship between income
and life expectancy flattened out at 66.8 years in 1930s compared to 71.5 in 1960s.

The shift, when viewed as a horizontal shift, showed that to attain a particular value
of life expectancy between 40 and 60, a country required an income level approximately 2.6
times higher in the 1930s than in 1960s. (Preston (1975, p.236)). Preston also observed that
factors other than growth in the country's level of income accounted for 75 - 90 % of the
increase in life expectancy between the 1930s and 1960s. In addition, mortality had not

become progressively disassociated with standards of living at a moment in time.
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Correlation coefficients between life expectancy and log of per capita incomes were 0.885
in the 1930s and 0.880 in the 1960s.

Preston argued that nutrition and literacy were not the major factors explaining the
shift between life expectancy and per capita income. When logistic curves were fitted
between life expectancy and nutrition and also with literacy there was evidence of structural
shift similar to that between life expectancy and real per capita income. Preston argued that
diffusion of biomedical knowledge might have influenced the shift. (The information that is
available on newspaper circulation in our data could have been used as a proxy for diffusion
of biomedical technology but the sample is too small.) More recently, Wheeler (1980), in a
simultaneous growth model of income, health and nutrition, found that nutrition mattered
more to productivity and consequently health at low per capita incomes while literacy was
more important at higher incomes.

Waldmann (1992) using a double log model, found that there was a positive
significant association between infant mortality rate and percentage share of income that
goes to top income earners even after controlling for the absolute income of the poor
(defined as the lowest 20% of the population). Waldmann used data on income shares of the
top 5% and imputed absolute per capita income of the lowest fifth from the International
Bank for Reconstruction and Development's World Tables (1976 edition) supplemented by
data from Summers and Heston (1984). Cross-sectional data on infant mortality rates was
also taken from World Tables 1976. This data was supplemented by the UN population and
vital statistics report for the year 1974. Estimates of per capita RGDP were taken from

Summers and Heston (1984). Waldmann used infant mortality and income distribution data
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for 41 countries. The data were mainly for 1970 but 1960 figures were used where 1970
data were not available. It should be pointed out, however, that data on the distribution of
income refer to the year when the information is available for the country and may not
coincide exactly to the year for which the data on income and infant mortality were
obtained. He estimated log (IMR) as a linear function of the log of the incomes of the low
and middle income groups, share of income of top 5% and a dummy, 1.e:

log(IMR) =f(log (poor income), log (middle income), rich share, dummy).

Poor and middle income refer to the imputed absolute per capita income of the
lowest fifth and middle strata (20" to 95" percentiles) respectively while ri<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>