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ABSTRACT

We investigate the reliability of estimated income poverty profiles for Albanian survey data.
We find evidence that a significant number of households with low reported incomes have
relatively high living standards and are consequently misclassified as poor. We extend the
theory of contaminated distributions to incorporate direct measures of well-being as
indicators of data contamination, and develop a new nonparametric approach for constructing
bounds on conditional poverty rates. We find very large upward biases in measured income
poverty under the assumption of independence between living standards and the misreporting
propensity, but a wide range of uncertainty under more general conditions.



NON-TECHNICAL SUMMARY

Empirical analyses of income poverty are often used to guide the design of welfare policies
such as social assistance programmes and employment subsidies. The typical poverty study is
based on survey data covering a large number of randomly-selected households, whose
members are interviewed in detail about their incomes and other circumstances. This
information is first used to classify households as ‘poor’ or ‘non-poor’ in relation to a poverty
line, then statistical methods are used to analyse the way that poverty varies between
different social groups. Groups which are identified as particularly vulnerable to poverty then
become very important for anti-poverty policy.

An accepted problem with this type of analysis is the accurate survey measurement of
household income. Researchers have sometimes reported significant numbers of survey
respondents with implausibly low measured incomes, in relation to other indicators of the
household’s standard of living. We investigate this issue, using data from recent cross-section
and panel surveys of Albanian households. We find very strong evidence that measured
income greatly understates true living standards for a substantial group of households below
the poverty line in the 2002 Albanian Living Standards Measurement Survey. These problem
cases are identified in two ways: through a discrepancy between the position of the household
in the measured income distribution and its position in the distribution of measured
consumption expenditure; and through a discrepancy between its income and other non-
financial indicators of living standards (such as the number of durables owned or the
household’s own subjective assessment of well-being).

Using a smaller panel dataset for 2002 and the later years 2003-4 which have no consumption
information, we find that the income measurement problem is most serious in 2002 and that
there is only a weak tendency for households who “misreported’ their incomes in 2002 also to
show signs of mis-measurement in later years. Thus, these difficulties with income
measurement do not appear to be very persistent over time, at the level of individual
households.

The paper also develops a new method of taking account of this measurement problem in
making poverty analyses; this is applied to the 2002 cross-section survey. We find that, under
the (strong) assumption that income mis-measurement is unrelated to living standards, ‘true’
poverty rates are clearly much lower than measured rates. However, if this assumption is
relaxed, to allow the possibility that understatement of income is mainly confined to
households with high living standards, then we can only draw a much weaker conclusion -
that there is a very wide range of uncertainty associated with measured poverty rates, and
measured poverty may therefore be much too high.



1 Introduction

An enduring concern in the literature on poverty and income dynamics is the quality
of income data used as a basis for the measurement of poverty. Particularly in the
context of developing and transition countries which have large informal and non-
market sectors, consumption is often preferred to income for this purpose. There are
good reasons to believe that consumption expenditure is observed with less error than
income for poor households and that expenditure data are less vulnerable to relatively
unimportant short-term fluctuations. However, consumption data are often not
available or only partially available, particularly in panel surveys that allow the study
of change over time. This is true of most panel studies in developed countries,
including the PSID and SIPP in the USA, the BHPS in the UK, SOEP in Germany
and HILDA in Australia. It is also the case for all but the first wave of the Albanian
panel used here.

Given that there is often no alternative but to use income data for poverty
analysis, it is important to try to understand the nature of measurement problems and
think about the likely impact of these problems on conventional poverty measures. A
further possibility is to devise methods for adjusting poverty measures to reduce the
biases caused by income mis-measurement.

There are two main strands in the statistical literature on income measurement
error, based on distinct models of the mis-measurement process. One adopts the
classical errors-in-variables approach, which assumes that measured income (or its
logarithm) is the sum of true income and a zero-mean measurement error drawn from
some continuous distribution. Under standard specifications, this approach implies
that essentially every income observation is affected by measurement error to some
extent. Chesher and Schluter (2002) use this framework, deriving small-o
approximations to the bias in a range of poverty measures. An alternative approach,
used in the derivation of robust estimators for data contaminated by outliers (Huber,
1964), is to assume that only a proportion of observations is significantly affected by
mis-measurement. This is the approach adopted by Cowell and Victoria-Feser (1996)
in their study of robust estimation of inequality indices.

Our analysis is closest to the latter approach, since the contamination model

appears more consistent with our income data. However, we generalise the approach



considerably by introducing into the analysis other variables which are informative
for the contamination process. The most promising variables to use for this purpose
are direct indicators of well-being, of the kind which are often used in the
construction of deprivation indices. However, it should be noted that we use these
variables as indicators of cases where measured income may be misleading, not as the
empirical counterpart of a broader, multi-dimensional concept of poverty. The
enduring debate about the meaning of poverty and the value and interpretation of
deprivation indices as measures of welfare (see Sen, 1985; Ringen, 1988, Ravallion
and Lokshin, 2001; McKay, 2004; Berthoud et. al., 2004), is therefore not directly
relevant to our analysis.

The paper has five objectives. Firstly, we investigate the evidence for income
mis-measurement and draw some conclusions about its nature, using a 2002 dataset
from Albania. An advantage of the Albanian dataset is that it contains a panel element
and, in its first wave, provides data on income, consumption expenditure and other
direct indicators of well-being. Subsequent waves have no consumption information.
Our second objective is to evaluate the power of direct well-being measures as a
source of identifying information on the incidence of mis-measurement and to use
those variables to assess the persistence of mis-measurement through time, using the
panel observations. A third aim is to extend the contamination model of income mis-
measurement to allow the use of external indicators of error and to develop a
nonparametric approach to the adjustment of sample poverty rates. This is distinct
from the Cowell and Victoria-Feser (1996) approach, which uses robust estimators of
parametric models and assumes mean-preserving contamination. A final objective is
to give an empirical indication of the nature and range of uncertainty associated with
income poverty rates, and the conditions under which the use of well-being indicators
can resolve this uncertainty. We begin by describing the Albanian datasets used in

this study.

2 Data

Our analysis is based on two overlapping datasets relating to the period 2002-4. Our

main focus is on the large cross-section Albanian Living Standards Measurement
Survey (ALSMS) carried out in 2002 (see Aassve et. al. (2005) and Carletto and



Zezza, (2004) for further details) and this is supplemented by a (balanced) panel
dataset following a subset of the ALSMS sample in 2003 and 2004 (see Azzarri et.
al., 2006).

2.1  The Albanian Living Standards Measurement Survey (ALSMS)

The ALSMS was first conducted under the auspices of the World Bank in 2002 as a
cross-section sample of 3600 households. The Republic of Albania is divided
geographically into 12 Prefectures. The latter are divided into Districts which are, in
turn, divided into Cities and Communes. The Communes contain all the rural villages
and the very small cities. The sampling frame was divided in four regions (strata),
Coastal Area, Central Area, and Mountain Area, and Tirana and these four strata were
further divided into major cities, other urban, and other rural cities and villages were
divided into Enumeration Areas (EAs), which formed the basis for the LSMS
sampling frame. The sample was drawn from 450 EAs and, in each of these, eight
households were selected. Although probabilities within strata were (approximately)
equal, probabilities varied greatly between the strata. Notably, the mountain region
was heavily over-represented and the Central Rural region was under-represented in
the sample. In order to obtain correct estimates the data need to be weighted.

An individual is defined as a household member if he or she was not away
from the household for more than six months. Lodgers, hired workers and servants are
not included. The head of the household is considered a household member if he or
she had been away less than 12 months, rather than the 6 month limit for anyone else
absent. The survey is of the standard LSMS format (Ghosh and Glewwe, 1995, 2000).
It includes information on consumption expenditure, income, health, education, and
employment. The household questionnaire included additional modules on migration,
fertility history, dwelling, utilities, durables, subjective poverty, agriculture and non-

farm enterprises.

2.2 The Albanian panel

The Albanian panel survey sample was conducted by the Albania Institute of Statistics
(INSTAT) with technical assistance from the World Bank and the Institute for Social



and Economic Research of the University of Essex (ISER). Households in the panel
were selected from those interviewed in the 2002 LSMS and were re-interviewed in
2003 and 2004. The panel followed approximately half the LSMS households and was
designed to provide a nationally representative sample of households and individuals
within Albania. The balanced panel we use in our analysis includes 1,682 households.
Like the ALSMS, the panel includes information on education, health, employment,
migration, fertility, dwelling, income and utilities but, for reasons of cost, does not
include consumption expenditure in waves 2 and 3. This prevents the use of a
consumption-based analysis of poverty dynamics. Other elements of the questionnaire
were redesigned at waves 2 and 3, giving a generally lower degree of detail,

particularly for some components of income.

3 The distribution of income, consumption expenditure and deprivation

3.1 Definitions of variables

The income variable for the first wave was constructed by a World Bank team
(Carletto and Zezza, 2004) and we adopt their variable without modification. It
represents total monthly income of the household and includes labour market income
(wages, in-kind salaries and job-related bonuses), income from non-agricultural
business, agricultural income, private and public transfers and other income such as
rents, inheritance, gambling. The income definition includes the imputed value of
self-produced consumption goods. Income variables for waves two and three were
constructed in line with the same income definition. However, there were important
changes in the income questionnaire at each wave, which generates potential
discontinuities in income measurement between all waves. The income variables for
waves one and three are comparable in principle but there is an important difference
in implementation because of a reduction in questionnaire detail on business income
after wave one. The income variable for wave two is not directly comparable with
those for waves one and three, because questions on some income components (non-
public transfers and the residual ‘other income’ category) were omitted from the
questionnaire in that year. Thus, it is important to avoid attaching too much

importance to changes in absolute income levels between waves, especially for



changes involving wave 2. For this reason, we prefer to use relative measures based
on change in the percentile position in the within-year income distribution.

Our consumption variable includes food and non-food expenses (clothing,
household supplies for cleaning, tobacco, household articles, entertainment, services,
etc.) and utilities (electricity, gas, telephone services, water and fuels) but excludes
payments of rent and durable goods in order to avoid problems of dynamic
adjustment. The consumption variable also includes the imputed value of self-
produced food.

Income and consumption variables are deflated to 2002 prices, using the
Consumer Price Index, as published by the IMF.* We also adjusted for the large
spatial variations in price levels, using a Paasche index (at the level of primary
sampling units) constructed by the World Bank for wave one and described in the
survey documentation. We are not able to recalculate this spatial price index for
waves two and three since consumption data were not collected at those waves.
Nevertheless it seems reasonable to assume that geographical price differentials did
not change greatly over the three years we consider.

A wide range of well-being indicators exist in the ALSMS. Questions on the
description of household dwellings, utilities and durables and on subjective poverty
would be crucial for any study of household deprivation but our aim is different: to
develop indicators of the incidence of income misreporting rather than represent a
wider concept of poverty or deprivation. We use four questions that are present in the
2002 survey: the number of durables owned from a list of eleven possibilities; general
satisfaction with current circumstances; adequacy of present consumption of food;
and a self-assessment of the household’s distributional position. These variables are

defined in detail in the appendix.

3.2 Evidence on income contamination

If income and consumption are good indicators of the resources of the household,
then we would expect to observe a monotonically increasing statistical relationship
between the standard of living and either the income or consumption rank. Figures 1
and 2 illustrate this relationship graphically, using each of the four indicators of the
household’s standard of living. They show nonparametric locally-weighted
regressions of each indicator on the consumption or income rank. These regressions

use a moving window of 0.15n observations, where n is sample size.

! World Economic Outlook, September 2004.



Figure 1 confirms the expected monotonic relationship between living
standards and consumption, whichever indicator is used for the former. The evidence
for income is quite different, since there is a strong negative gradient in the bottom
income decile. This is clear evidence of the existence of a group of households whose
measured incomes (but not consumption expenditures) are contaminated by a large
negative measurement error, with respect to any normal concept of a standard of
living. We refer to such errors as income contamination. Note that it may be possible
in some cases for income to be contaminated in our sense despite being accurately
measured in some particular accounting sense. We are concerned here with any large
deviation of measured income from a ‘meaningful’ indication of living standards.

Income contamination is not a phenomenon unique to Albania or to
developing countries. For instance, Berthoud et. al. (2004) and Saunders (2005)
report similar, albeit weaker, phenomena in UK and Australian data respectively.
Note that the negative gradient for low incomes and positive gradient for high
incomes is not what we would expect to observe if income were contaminated by a
simple additive measurement error: an attenuated but monotonic relationship would

be typical of that case.
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Figure 1 Nonparametric locally-weighted regressions of living standards on consumption rank
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Figure 2 Nonparametric locally-weighted regressions of living standards on income rank



Table 1 shows that the perverse discrepancies in standard of living between the first
and second income deciles are to be found among people in the top six consumption deciles.
Thus the nature of the income measurement problem is such that there are large
displacements into the bottom income decile, with no converse displacement in the top

decile. Conventional measurement error models would not produce this effect.

Table 1 Ownership of durables by income and consumption deciles
(Mean number of durables owned in Roman type; standard errors in Italics)

Income decile Total

1 2 3 4 5 6 7 8 9 10
1 15 15 22 21 23 18 32 22 33 - 1.9
0.2 0.1 0.2 0.2 0.2 0.2 0.6 0.6 0.3 0.1
2 18 20 25 28 26 24 32 27 29 18 2.4
0.2 0.2 0.2 0.2 0.2 0.3 0.2 0.3 05 0.3 0.1
3 30 28 30 28 31 34 33 31 29 33 3.0
0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.4 0.8 0.1
O 4 24 24 33 29 29 35 36 31 32 36 3.1
g 0.4 0.3 0.2 0.3 0.2 0.2 0.3 0.3 0.4 0.4 0.1
5 5 34 26 29 29 27 38 36 35 32 47 3.2
g 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.1
g' 6 37 30 30 37 31 35 41 37 40 4.2 3.6
= 0.3 0.4 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.1
=} 7 44 31 35 37 36 34 39 38 43 46 3.9
® 0.5 0.3 0.3 0.3 0.5 0.2 0.2 0.2 0.2 0.2 0.1
8 41 29 34 32 35 38 37 41 43 48 3.9
0.4 0.6 0.4 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.1
9 48 30 38 33 42 41 36 43 42 51 4.3
0.3 0.8 0.4 0.4 0.3 0.3 0.2 0.2 0.2 0.2 0.1
10 53 60 40 30 41 39 36 41 49 52 4.7
0.2 1.2 0.8 0.9 0.4 0.3 0.4 0.3 0.2 0.1 0.1
Total 3 22 29 29 30 34 36 37 41 438 3.4
0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.03

3.3  Characteristics of households with questionable income responses

Various household characteristics are associated with the incidence of income contamination.
The source from which income is derived is particularly relevant. For example, if we include
only transfers and earnings from employment in the income definition, the perverse
relationship between durables ownership and income decile shown in Figure 2 and Table 1
largely disappears or becomes statistically insignificant. However, other categories of income

(which we refer to collectively as self-employment income) are important in Albania, so their

-9-



exclusion from our analysis is not feasible. Figure 3 demonstrates this, through a regression
of the household’s share of total income from self-employment or enterprise, on its
consumption rank. It shows greater dependence on self-employment in the lower parts of the

consumption distribution.

Proportion income from self-employment
6
|

Consumption rank
bandwidth = .15

Figure 3 Nonparametric locally-weighted regression of the share of
income from self-employment/enterprise on consumption rank

Table 2 gives an indication of the characteristics of households for which there is a large
discrepancy between their positions in the consumption and income distributions. We estimate a
(median) regression of the difference between the income and consumption ranks on the
household characteristics listed in Table 2, as a descriptive device. A negative coefficient in this
regression indicates a tendency for the corresponding characteristic to be associated with
understatement of income relative to consumption expenditure. Major factors associated with
understatement of income are: education of the household head and spouse, the absence of a
spouse and, particularly, a high share of income from self-employment or enterprise. Large,
multi-generation households are least associated with income contamination. There are no strong

associations with age or rural location.

-10 -



Table 2 The relationship between the income-consumption discrepancy and
household characteristics (n = 3,521)

Covariate Coefficient t-ratio
Age of household head /10 -0.0085 2.35
No. of men in household 0.029 3.89
No. of women in household 0.026 3.91
Years of education of household head -0.004 3.04
Years of education of spouse of household head -0.006 3.69
No spouse of household head present -0.084 4.73
Household has self-employment/enterprise income 0.031 2.18
Share of self-employment/enterprise income -0.173 11.55
Missing self-employment data -0.076 0.91
No. of generations in household 0.042 4.03
Household size 0.018 5.16
Farming household -0.012 0.91
Intercept 0.019 0.57

3.4 The persistence of income contamination through time

Panel data are particularly valuable for analysing poverty dynamics and the persistence of
poverty through time. We have found significant evidence of income contamination at wave
1 of the ALSMS, to an extent that could make a substantial difference to conclusions from
standard poverty research. The temporal nature of this contamination process is obviously
important if we are interested in poverty dynamics as well as static poverty measurement.
Our analysis of this issue is complicated by the fact that consumption expenditure is only
observed in 2002. However, by repeating the nonparametric regressions of indicators of
living standards on income rank we can confirm that the evidence for income contamination
is strong in wavel, as Figure 3(a) shows for the durables-count indicator. The perverse
pattern is less evident in waves 2 and 3. However, there remains enough evidence of income
contamination in the bottom decile for there to be serious concern about the measurement of

poverty from income data at each wave.

-11 -



10
|

Mean no. of durables
4
|

T T T T T T
0 2 4 6 8 1
Income rank

bandwidth = .15
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Figure 3 Nonparametric locally-weighted regressions of durables ownership on
income rank (panel sample, 2002-4)

We are interested in the persistence of contamination through time. Is it possible to say that,
once a household reports ‘contaminated” income, it tends to continue to do so in subsequent
periods? We have two different indicators of possible contamination. The first (available only
at wave 1) is the difference between the income and consumption rank. A second (available
at all waves) is the residual from a wave-specific median regression model which predicts the
income rank conditional on durables ownership and household characteristics. A negative
value of either indicator suggests under-recording of income during the year in question. To
investigate the persistence of income contamination through time, we estimate the
relationship between the latter indicator at each wave and the value of the former indicator as
observed at wave 1. We have already found a strong positive relationship between the two
indicators in the full ALSMS and we would expect to see this also in wave 1 of the panel
sample. The strength of the relationship at waves 2 and 3 of the panel sample will then give a

picture of the degree of within-household persistence of income contamination through time.
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We first summarise the relationship graphically in Figure 3, using nonparametric locally-
weighted regression.

The results are striking. We see the anticipated strong positive relationship between
the two contamination indicators at wave 1, so the concordance of the two indicators is
confirmed in the panel sample. The patterns we observe at waves 2 and 3 are quite different,

and show a positive but very slight relationship over most of the relevant range.?

Income rank - predicted rank (wave 1)
0

-1 -5 0 .5 1

Income rank - cons rank (wave 1)
bandwidth = .15

Income rank - predicted rank (wave 2)
0
L

Income rank - predicted rank (wave 3)
0
L

=il =5 0 .5 1 =il =5 0 5 i

Income rank - cons rank (wave 1) Income rank - cons rank (wave 1)
bandwidth = .15 bandwidth = .15

Figure 4 Nonparametric locally-weighted regressions of income rank at wave t on
the difference between income and consumption ranks at wave 1 (panel
sample)

2 Note that the interval [-0.56, 0.46] covers 90% of the sample range of values for the difference between the
income and consumption ranks, so the decreasing sections of the relationship for waves 2 and 3 over [-1, -0.5]
is of no consequence.
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The further analysis summarised in Table 4 allows for other household circumstances,
using a random-effects regression for each of the four indicators of living standards, of the
following form:

D, =, (Y, —-C,) + fY, + X, +U, +V, (1)
where: Dy, is the living standards indicator for household i in year t; (Yi;-Ci1) is the difference
between the income and consumption ranks at wave 1, which has a time-varying coefficient;
Yi. is the current income rank; X is a set of other household characteristics and year
dummies; U; is an unobserved household effect; and Vi; is a residual. These regressions are
descriptive devices rather than formal models, summarising the relationship between
indicators of living standards and household resources and circumstances. The significant
positive coefficients for the year 2 and 3 dummies reflects the general improvement in the
first and fourth indicators of living standards that took place between the 2002 and 2003
survey interviews. Note that the fourth indicator is based on responses to a question which
explicitly asks for an assessment of well-being relative to the rest of the population and
would therefore be expected to show no trend in the average.

The term ¢, (Y, —C,;) summarises the extent to which households with a large

income-consumption discrepancy at wave 1 tend also to have high living standards relative to
measured income in year t. If &z <0, then a household with low measured income (relative to
consumption) in year 1 tends also to have high living standards relative to measured income
in year t. We find a strong, highly significant, negative value for o1, which confirms the
pattern observed in Figure 3(a) for year 1. There are smaller negative estimates for a, and as,
which are not uniformly significant. This in turn confirms the pattern observed in Table 4.
Thus, after controlling for other observable characteristics and unobserved household effects,

there is only weak evidence of persistence of the income contamination observed at wave 1.
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Table 4 Random-effects regression estimates of living standards models

(t-ratios in parentheses)

Living standards indicator

Covariate Adequacy of  Perceived
Durables General food distributional

ownership  satisfaction consumption position
(Yir— Cip) x year 1 -1.088 -0.435 -0.368 -1.012
(7.63) (6.72) (7.10) (7.16)
(Yiz — Ciz) x year 2 -0.407 -0.073 -0.012 -0.377
(2.92) (1.15) (0.24) (2.72)
(Yiz — Ciz) x year 3 -0.241 -0.048 -0.004 -0.175
(1.73) (0.76) (0.08) (1.27)
Current income rank 1.242 0.806 0.532 1.829
(13.80) (17.35) (14.20) (18.34)
Age of household head / 10 0.145 0.041 0.029 0.104
(4.99) (3.48) (3.17) (3.97)
No. of men in household 0.132 -0.018 -0.007 0.009
(2.89) (0.90) (0.42) (0.20)
No. of women in household 0.196 0.030 0.015 0.147
(4.08) (1.46) (0.91) (3.19)
Years of education of 0.088 0.012 0.010 0.045
household head (9.34) (3.22) (3.49) (5.39)
Years of education of spouse 0.050 0.018 0.010 0.047
of household head (4.68) (4.11) (2.92) (4.78)
No spouse of household head 0.203 -0.072 -0.014 -0.095
present (1.86) (1.52) (0.38) (0.90)
Household has self- -0.129 0.129 0.139 0.256
employment/enterprise income (2.15) (4.29) (5.74) (3.93)
Share of self- 0.199 0.036 0.007 -0.013
employment/enterprise income (3.24) (1.15) (0.28) (0.20)
Missing self-employment data -0.138 0.167 0.128 0.269
(1.53) (3.54) (3.34) (2.67)
No. of generations in 0.233 0.035 -0.003 0.136
household (4.12) (1.36) (0.15) (2.36)
Household size -0.051 -0.007 0.009 -0.054
(1.65) (0.53) (0.83) (1.84)
Farming household -0.219 0.030 0.027 0.021
(3.60) (1.00) (1.12) (0.32)
Wave 2 0.452 0.047 0.189 0.439
(11.52) (2.04) (10.03) (9.25)
Wave 3 0.519 0.098 0.166 0.473
(13.17) (4.30) (8.80) (9.96)
Intra-household correlation 2 0.597 0.286 0.239 0.361
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4 A nonparametric decontamination method for the income distribution

We have established that there is a substantial group of non-deprived households for whom
measured income greatly understates their economic resources and welfare. The effectiveness
of consumption and deprivation indicators as a means of identifying cases with a high
probability of income error suggests their use in some adjustment mechanism for the
contaminated empirical income distribution. The most satisfactory way of designing such a
mechanism is to derive it from an explicit model of the contamination process.

There are two principal classes of measurement error model that have been used in
the applied literature on income distribution. One assumes that measurement error is
continuously distributed and distorts measured income via a relationship of known functional
form, typically additive or multiplicative. Chesher and Schluter (2002) work with this type of
model and use small-o approximations to assess the bias in various inequality and poverty
measures. Another approach uses a mixture model to generate distorted outliers. This is used
by Cowell and Victoria-Feser (1996) in an analysis of the sensitivity of estimated inequality
measures to outliers. Our findings for Albania appear more consistent with the latter view of
contamination. However, we depart from the Cowell and Victoria-Feser (1996) analysis in
four ways. Firstly, we use extraneous information on deprivation indicators to give additional
information on the contamination process. Secondly, we do not make their assumption of
mean-preserving contamination, which is clearly inappropriate in this case, since the
dominant form of distortion appears to be occasional cases of very large understatement.
Thirdly, we allow the contamination probability to vary with household characteristics, rather
than being constant. Finally, we use a nonparametric approach to estimation rather than

robust estimation of a parametric model.
4.1 A contamination model

Let D be a well-being or inverse deprivation indicator and let X be a vector of household

characteristics. Y is observed income, which may be contaminated by error in some cases.
Define Y to be the true level of income and Y* to be the income level that would be reported

in the event of contamination. The error process is then assumed to be as follows:
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*

~ Y ifz=0

{Y ifZ=1
where Z is a binary latent variable such that:

Pr(Z=1|X,D,Y,Y") = n(X) (3)

Note that assumption (3) asserts that the incidence of error is independent of both the true and

contaminated levels of income, and of deprivation. It is a considerable generalisation of the

Cowell and Victoria-Feser (1996) model but is nevertheless a strong assumption which we

reconsider in section 4.4.
Let F,,q (\7| X,D) be the conditional distribution function of measured income,

which can, in principle, be estimated consistently from a sufficiently large set of sample data.
Under assumption (3), this observed contaminated income distribution has the following

form:

Fa (7 1X,D)=[i= 2(X)]G,, 4 (V | X, D)+ z(x)H,, (7 | X) (4)
where Gyixq(.) and Hy(.) are the conditional distribution functions of true and contaminated
incomes respectively and where we have assumed that the contaminated income figure is
independent of true living standards. We postpone to section 4.4 consideration of more

general structures where the contamination process may depend on living standards, D, as

well as household characteristics, X.
4.2 Exact identification

Our aim is to identify the conditional headcount poverty rate, Gyx(T | X), where T is a poverty
threshold. This is clearly impossible without further restrictions. The key to identification is
to use a combination of income and deprivation variables to identify cases with a very high
probability of error, in other words, a region of (Y, X, D)-space where the density gyxq(Y | X,
D) is close to zero. We proceed in two stages.

First, assume that it is possible to specify a non-trivial level of well-being at which we
can say a priori that the household cannot be classed as poor. Then there is a (high) level of
well-being, do, such that Pr(Y < T| X, D = dp) = 0 and Pr(X, D = do) > 0. The contamination
model (4 implies  that  F,,(T|X,d)-F,,(T|X,d,)can be  written

[L-72(X)](Gpe (T | X,d) =Gy (T | X,dy)) and thus:

ylx,d
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S P =d | X)Fys (T 1X,d) = Fypy (T1X,dg )= Fy (T 1X) = Fyp (T 1 X,

ylx y|x,d

== 2(X)](G,, (T [ X) =Gy (T | X, d,))

ylx
Consequently:
(T | X)_ I:ylx,d (T | X:do)

I:ylx
Gy (T[X) = 1- 72(X)

+Gy|x,d(r|xld0) (5)

The relation (5) identifies Gyx(T | X) provided we can find a well-being level do such that
Gyd(T | X, do) = 0 and provided that the contamination rate z(X) can itself be identified.

The second stage of the identification strategy gives information about 1-7#(X). For
any X, choose a (middle-) income threshold y and a pair of well-being levels d;, d, where d;<

d,. Note that y, d; and d, may depend on the conditioning value X. Then (3) implies:

Foea (V1 X,00) = Fpo (1 X,d,) = L= 2(O][Gy (| X,y )= Gy (Y X, d, )]
<1-7(X) (6)

If, for any X, it is possible to find (y, do, d1, d2) which satisfy Gyxq(y | X, d2) = Gyx(T |
X, do) =0and Gyx(y| X, di) = 1, then (6) is an equality and Gy(T | X) is exactly identified by
the ratio:
Fylx(T | X)_ I:ylx,d (T | deo)
Fyi.ad (yIX.,d,)- Fyix.a (yI1X.d,)

But is this a reasonable assumption? Since we have consumption expenditure data for

Gy|x(T|X): (7)

one wave of the Albanian panel, it is possible to use the 2002 data to investigate the choice of
(y, do, d1, d2). Henceforth, we use the durables ownership variable as the well-being indicator,
since it is consistent with the three subjective indicators but gives a finer categorisation of
living standards. Figures 5 and 6 show the distributions of numbers of durables owned by
households in the bottom three and top three deciles of the consumption distribution. There
are two important conclusions. Firstly, among households in the bottom three consumption
deciles, virtually none owns 7 or more of the listed durables. Therefore, do > 7 appears to be a
good choice and dy > 6 a possible alternative. Thus d, refers to a composite category of
ownership levels, rather than a single level.

Secondly, the situation is less clear in the upper part of the consumption distribution.
Around 6% of the households in the top three deciles own no more than one of the listed

durables and only in the top decile is the proportion as low as 3.5%. Consequently, with the
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durables-based well-being index, it is not possible to find a triple (y, di, d2) which will
reliably identify 1-7(X) exactly through (6).
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Figure5 Number of durables owned in the bottom three deciles of the 2002
Albanian consumption distribution
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Figure 6 Number of durables owned in the top three deciles of the 2002 Albanian
consumption distribution
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4.3  Bounds for the poverty rate

Exact decontamination of the income distribution is not possible if the construction of the
deprivation scale and its distribution in the population are such that the required values (y, do,
d;, d;) do not exist. However, we can still calculate bounds on the true income poverty rate
and these bounds will be useful as an indicator of the uncertainty associated with measured
income poverty.

First note that Fyuq(T | X, do) = Z(X)Hyx(Y | X) < 2(X). Now consider a bound based on

(5) and assume do is such that G, , (T | X,do)z 0. Choose a value 7(x) to minimise the

criterion |G, (T|X) = Fy, (T 1 X)=Fy, 4 (T | X,dg)/(L- (X)) subject to Fyuo(T | X, do) =

yIx ylx

X)Hyx(Y | X), with ~(X) and Hyx(Y | X) both constrained to lie in the unit interval. The
solution to this minimisation problem is 7 (x) = F,, (T | x,d, ) giving the following sharpest
possible lower bound on Gyu(T | X):

I:y|>< (T | X)_ I:ylx,d (T | deO)

N T ixa,) ®
Its sample analogue is:
C00 = #Y ST, X =x) (X =x)-#(Y <T,X =x,D=d,)#(X =x,D=d,)
1-#(Y <T,X =x,D=d,)#(X =x,D=d,)
(9)

where #(A) denotes the sample frequency of any specified event A. A standard error for this
estimated bound can be constructed using the usual first-order large-sample approximation.
The bound L(x) will be binding if our specification of dy is accurate and the contaminant

distribution is contained below the poverty line in the sense that H, (T | x) =1. It will lie far

ylx
below the unadjusted poverty rate Fy,(T | X) if the proportion of high-welfare households with
and low income, Fyxq(T | X, D = do), is large. Note that min{z(X), Hyx(Y | X)} = Fyxd(T | X,
do), so a large value of the latter necessarily implies large values for the contamination rate
and the poverty rate among contaminated observations.

Now consider the upper bound on Gy, 4. Given the nature of the apparent bias induced

by data contamination, it is reasonable to assume that the contaminant distribution is left-
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shifted, in the sense that H (T |X)>G, ,(T|X,D) for all X, D. Then the unadjusted

ylx ylx.d

poverty rate is itself an upper bound on the true poverty rate G, (T | x). The sample analogue

of this bound is:

An alternative upper bound is based on the following ratio, which can be estimated
consistently from sample data:
Fy (T 1X)=Fys (T 1 X, dy )
y|xd( |Xd) ylxd(y|x'd2)

where (y, dy, d;) are arbitrary values satisfying di1< d,. Equation (3) implies:
U _ y|x(T|X) ylxd(Tlx d ) (12)
ylxd( |Xd) y|xd( |Xd)

U is an upper bound on G, (T | x) provided :

(11)

m(TIX d,)
(T1X)

Sl y|xd(y|Xd) y|xd(y|Xd ) (13)

ylx
The right-hand side of (13) is the sum of the probabilities of having income above y given
durables ownership of d; and below y at ownership level d,. It is necessarily satisfied if do is
well-chosen so that Gyq(T | X, do) = 0, but will also hold more generally if the poverty rate
among high-ownership households is much lower than the overall poverty rate.

Provided (13) is satisfied for all feasible (y, di, d), the upper bound can be made as
tight as possible by choosing vy, di, d, to minimise U as defined by (11). In practice, the
minimisation would need to be constrained to values for which there are adequate numbers of
observations to estimate Fyy 4 with acceptable precision. Thus, we propose:

U (x) = min Fy(T1%)-F y|xd(T|X,DZdO)
yd1sz|xd(y|XD d) |Xd(y|X,D:d2)

(14)

In the sample analogue, we would also include a constraint to control statistical precision:
#(X =x,D>d;)= N, j=012 (15)
where Npin IS the minimum acceptable number of observations for estimating cell-specific

poverty rates; we use Nmin = 50 in the application. We also restrictd; <4 and d, >6andy e

{Qs ... Q7}, where Qj is the jth income decile point.
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We calculate the lower bound on the poverty rate for dyp = 6 and 7, for a poverty line
defined as 60% of the median of (unadjusted) income and two alternative equivalence scales.
The results are summarised in Table 3. They are very striking. The bounds are narrow but lie
far below the sample poverty rate, suggesting the existence of a very large upward bias in
unadjusted poverty rates. The overall estimated poverty rate is reduced from around 30% to
around 10%. In the urban sample it is reduced from 25-28% to 5-9%, and from 41-43% to
16-22% in the rural sample. The reason for this large size of the adjustment is that Fy;q(T | X,
do) is large: almost 20% of households in the high ownership group report incomes below the
poverty line. Therefore, this very large bias is not an artefact of the method — there is a large
conflict between the standard of living indicators and the income data which is very evident

in the data.

Table 3 Bounds on the poverty rate
(Poverty line = 60% of median measured equivalised income)

4.4

Equivalence - d, =6+ - - by =7+ - Sg\%?:;
scale L 0 | € U | ey
Whole sample
Per capita | .108 116 .105 115 312
scale (.020) () (.034) () (.008)
Root 105 107 .095 .098 287
household size | (.019) ) (.033) () (.008)
Non-farm households
Per capita | .047 .050 .044 .049 247
scale (.021) () (.035) () (.009)
Root .048 .049 .033 .035 228
household size | (.020) () (.035) () (.008)
Farming households
Per capita | .235 .253 223 242 472
scale (.061) () (.125) () (.016)
Root 235 242 .267 276 433
household size | (.057) () (.108) () (.015)

Bounds under endogenous income misreporting

An objection to the previous analysis is that it assumes a uniform rate of misreporting across
the distribution of well-being (conditional on X) and may therefore overestimate #(X) for

most of the income distribution. If, instead, it is principally those with high living standards
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who tend to understate their incomes, then the bounds L(X) and U(X) will be excessively low.
Under these weaker conditions, (3) is replaced by :
Fua(V1X,D)=[i- 7(X,D)]G,, (V[ X,D)+ z(X,D)H , (V| X,D) ~ (16)
In this case, the differenced poverty rate is :
Fyxa (T | X,D)- Fyxa (T | X'do): [1_7[(X7 D)]Gylx,d (T | X, D)
+{r(X,D)H , (T | X,D)=2(X,do)H,, (T | X,d, )}
17)
This will tend to understate the true poverty rate Gy(T | X) excessively whenever the last
bracket in (17) is negative: in other words, when the “misreporting as poor” rate is much
greater for high-welfare people than for low-welfare people.
Consider first the lower bound L(x) defined by (8) and assume that misreporting is

biased towards the highest durables ownership group, in the sense that #(X, D) satisfies:

D <d,

T_
ﬂ(X,D):{” D4 (18)

where 7. < z.. In this case, after some manipulation, L(x) can be written:
(Hy (T1%) =Gy (T 1X)+ 7. H 0 (T 1 %,d)Gy, (T %)
Q=7 )H 0 a (T [ x,dy)

Hyo (T 1), (= Gy (d | X)) + 7 Gy, (dg | X))
(1_7[+)Hy|x,d (T | X’dO)

L(X) = G(T | X) + =

(19)

This is no longer necessarily a lower bound, since the last two ratio terms in (19) are positive
and negative respectively. If the conditional probability of D = d, is sufficiently large and 7.
sufficiently low, L(x) will lie above the true poverty rate Gyu(T | X).

For an alternative approach, consider the sample poverty rate:.

do-1

Fac(T1X) =D Gy (DI X)Fy 4 (T | X, D)+ Gy, (dy | X)F,, o (T | X,dy)
D=0

o

=36y, (D1 X){1-7)G,, 4 (T | X,D) + 7 H 4 (T | X,D)}

D=0

+7Z-+Gd|x(d0 |X)Hy|x,d(T|X7d0) (20)
Note that the last term of (20) is equal to Fyx«(T | X, D), and we can write:

I:y|><(T | X)_Fy|x,d(T | X’do):
Gy (T 1 X)+ 7 {H (T I X) =Gy (dg | X)H e (T 1 X,dg) =G (T | X)}

(21)

-23-



The term in braces in (21) is the difference between the poverty rate in misreported income
(with the component from the top ownership level removed) and the overall true poverty rate.
It is multiplied by the misreporting rate, z., for lower-ownership households and is expected

to be positive but of moderate size. Thus F, (T | X)-F, ,(T | X,d,) is expected to be an

yix
upper bound. It is binding if, outside the top ownership category, there is no misreporting or
if it has no impact on the poverty rate.

The natural sample analogue of F, (T | X)-F,, ,(T [ X,d,) is:

#(Y <T,X =x,D<d;)

U= #(X =)

(22)

This estimate is given in Table 4. It lies only slightly below the crude sample poverty rate and

thus leaves a wide margin of uncertainty within which the true poverty rate lies.

Table 4 Bounds on the poverty rate
(Poverty line = 60% of median measured equivalised income)

Upper bound U" Samp:e
Equivalence scale poverty
q d, =6+ dy =7+ rate U
All households
Per capita scale .289 .304 312
(.008) (.008) (.008)
Root household size .266 .280 .287
(.007) (.007) (.008)
X = Urban households
Per capita scale 219 237 247
(.008) (.008) (.009)
Root household size .203 219 .228
(.008) (.008) (.008)
X = Rural households
Per capita scale 461 470 472
(.016) (.016) (.016)
Root household size 423 431 433
(.015) (.015) (.015)

How do we interpret these findings? Firstly, there is a large group of income
observations which are clearly misleading indicators of economic welfare in the sense that
they are contradicted by data from the same households on consumption expenditure,
durables ownership and subjective assessments of well-being. Specification of an explicit

contamination model as a description of the income distribution, together with a plausible a
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priori assumption about the impossibility of true poverty for high-consumption households,
allows us to put bounds on the true poverty rate. If we feel able to assume that the
contamination process is, at least approximately, independent of the true standard of living,
then there is evidence of a very strong upward bias in a conventional estimate of the poverty
rate. On the other hand, if we make the extreme assumption that the contamination process is
essentially confined to the very top of the distribution of living standards, then the bias is
very much smaller. The main finding from this is the extremely high degree of uncertainty

associated with any measure of poverty constructed from these income data.

5 Conclusions

This study has had three aims. One is to use survey data on income, consumption and well-
being from Albania in 2002 to assess the scale and nature of income misreporting. This has
revealed strong evidence that the bottom tail of the income distribution is contaminated by
misleading income figures for some relatively high-welfare households. Analysis of a subset
of these households, for whom a sequence of income measures is available for two further
years, suggests that this perverse pattern is less evident in 2003-4, but there remains sufficient
evidence of income contamination in the bottom decile to give cause for concern about the
accuracy of conventional poverty analyses.

Secondly, we have developed the statistical theory of contaminated distributions to
incorporate information on an ancillary variable which is informative for the income
misreporting process and proposed a nonparametric method of analysis based on an a priori
specification of a level of well-being below which poverty is seen as impossible. The choice
of this level was motivated by our analysis of conflict between Albanian consumption and
income data.

Our third aim was to quantify the degree of uncertainty associated with estimation of
poverty rates in the Albanian case by using the method to place bounds on the true poverty
rate for 2002. These bounds turn out to be very sensitive to the assumed relationship between
the propensity to misreport and standard of living. If we assume that misreporting is
independent of living standards, the bounds are narrow and indicate very large upward biases
in standard survey-based income poverty rates. However, if misreporting is largely confined

to high-welfare households, the bounds are very wide. In the absence of more direct
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information on the incidence of misleading income reports, this leaves us with the general
conclusion that income poverty measures are subject to a great deal of uncertainty.

If income variables are to be used for the study of poverty, our analysis emphasises
the importance of also using ancillary variables to check whether a significant number of
apparently low-income households are misclassified because of misreported or otherwise
misleading income data. Well-being indicators provide a very fruitful way of making this
check but there is a need for the design of these indicators to be as informative as possible. A
count of durable ownership is reasonably effective in a country as poor as Albania, which
still has low levels of durables ownership. However, such variables would be less useful in
developed countries with high rates of ownership throughout the welfare distribution. In
these countries, subjective assessments of well-being may work better, but they need to be
carefully designed to give good discrimination, by showing adequate variation across the

distribution of true economic welfare.
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Appendix: Indicators of well-being in the ALMS

In the paper four well-being indicators are used. The first is the number of durables owned
from a list of 11 possibilities. The indicator has been created using the following question in
the ALMS present in all the three waves:

“How many of the following items does your household own?”

The question in the survey is repeated for 24 items. For the creation of our first well-being
indicator we generated a variable equal to the number of each type of durables owned by the
household focusing on the following 11 items: Colour TV, Video Player, CD Player, Video
Camera, Refrigerator, Freezer, Washing Machine, Dishwasher, Computer, Satellite Dish,
Car. The indicator ranges from 0 for households who own none of the listed durables to 11
for households owning at least one of each type.

The second indicator from responses to the following question on household

satisfaction with current economic circumstances:
“How satisfied are you with your current situation?

Responses are recoded as (4) “fully satisfied”; (3) “rather satisfied”; (2) “less than satisfied”;
“not at all satisfied” (1). The “don’t know” and “refuse to answer” categories are treated as
missing responses and excluded from the analysis.

The third indicator is based on responses to the following question on the adequacy of
current food consumption:

“Would you consider the current level of food consumption of your family

as..”
The selected response is recoded as: (3) “more than adequate”; (2) “just adequate”; (1) “less
than adequate”. “Don’t know” and “refuse to answer” are again treated as missing responses.
The fourth indicator reflects the respondent’s own assessment of the household’s current
position in the distribution of living standards. It is coded as a direct response to the
following question:

“Imagine a 10-step ladder where on the bottom, the first step, stand the
poorest people, and on the highest step, the TENTH, stand the rich. On which
step are you today
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