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1. Introduction
A commonobjective in the measurementof poverty is to arrive at credible comparisonsacross
countries, populationsub-groups, locations or time-periods. These comparisonsinform the design of
policies focussingon the poor. In addition, noting the spatial and temporaldimensionsof poverty, and
identifyinghouseholdcharacteristicsassociatedwith poverty, providesthe first clues necessaryfor more
in-depthstudiesof poverty, its causes, and its evolution.
Much effort has been directed at strengtheningthe basis of comparative poverty analysis. For
example,purchasingpower parity adjustmentshavebeen introducedto correct for varying costsof living
across countries(Summersand Heston, 1988and 1991)and within countries (see, for example,Bidani
and Ravallion, 1994).Similarly,in order to comparepovertyover time, temporalprice indiceshave been
developed.' What is perhaps surprisingis that the underlyingdefinitionsof welfare being comparedare
in general simplyassumed to be the same across data sets.
Supposewe take consumptionas our indicatorof welfare and construct, for the same country,
two measureswhich differ only in terms of the numberof componentswhich they include. It is then
clear that povertymeasuredwith reference to the same povertyline coulddiffer across measures. In fact,
poverty measuredusing the more encompassingdefinitioncannot be greater than that which obtainsfor
the less comprehensivemeasure, and is likely to be lower.2 An obviousmanner in which to addressthis
problem is to avoid using a constant poverty line in the first place and to set poverty lines which are
explicitfunctionsof the definitionof consumptionused before makingcomparisons. We demonstratein
this paper, however, that this may not solve the problem.
We consider two different approaches to setting the poverty line (and a range of poverty
indicators)to ask what theory can tell us about the directionof biases when comparisonsare based on
non-identicalconsumptionaggregates. We thendemonstratethat one approachto setting the povertyline,
when used in conjunctionwith the headcountindicatorof poverty, is "aggregationconsistent"in the sense
that it is robustto differencesin the consumptiondefinition. This result is contingenton three important
assumptions:that the consumptionmeasures are monotonicallyincreasing in total expenditures; that
relative prices which determineconsumptionpatternsare not markedlydifferent across datasetsand that
there is no measurementerror in the expendituredata. Undertheseassumptionsthe incidenceof poverty
measured in a given country and time, will not vary if measured on the basis of different, even quite
different, consumptiondefinitions.
This result is useful becausedifferent data sets do not always allow the applicationof identical
definitions. For example, in economies undergoingrapid change (such as the transition economiesof
Eastern Europeand the former Soviet Union), price liberalizationand the increasedallocationof goods
and services through market transactionsover time have resulted in more items available for inclusion
in a consumptionaggregate. Yet it is of considerableinterestto enquire whether,over time, povertyhas
risen or fallen in these countries, and by how much.

I Someof whichtakeaccountof the fact that theinflationadjustmentsnecessaryto comparepovertymaybe
quitedifferentfromthoseto compareaveragewelfarelevels. See, forexample,Rocha,1993;and theGovernment
of India,1993. Ravallionand Subramaniamn,
1996,examinethe importancefor povertymeasurement
of allowing
for substitution
effectsin responseto shiftsin relativeprices.
2 Grosh,Jeancard,
andZhao(1994)demonstrate
in thecontextof Jamaicathatactualdifferences
in povertyrates
are dramaticwhendifferentconsumption
aggregatesare appliedto a givenpovertyline.
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Although these considerationshave not gone entirelyunrecognized(see for example Atkinson,
1991; Atkinsonand Micklewright, 1992; Deininger and Squire, 1996)3, conventionalpoverty analysis
tends to rely only on welfaremeasureswhich are as comprehensiveas possible, withoutgoing to the same
lengths to establish perfect comparability. As a result, little is known about the biases in poverty
comparisonscausedby departuresfrom comparability. Takingconsumptionas our measure, we use data
from Ecuador and Pakistan to illustrate that changes in calculatedpoverty rates across consumption
4 We also present an example of the use of the robust procedure to
definitionscan be very substantial.
deal with a problematicsurvey design used in El Salvador. In this example, a different consumption
definitionwas used for different householdswithin the same survey.
While we show that robust comparisonsof poverty are possible across datasets with different
definitionsof consumption,this is at the cost of restricting oneselfto the headcount measure-with its
5 However, it can be argued that moving beyond simple counts of the poor to
well-knowndrawbacks.
the developmentof poverty profiles will ultimatelybe of greater use to those concernedwith the relative
poverty of population subgroups. By virtue of their relation to poverty rates, profiles based on the
aggregationconsistentpovertyindicatorare similarlyrobust to different consumptiondefinitions.
The latter fact gives us a baselineto explore the possible tradeoffsinvolvedin aggregationwhen
there is measurement error in the data. When measurement errors are not perfectly correlated,
aggregationcan be beneficial. However, non-food expenditures are often thought to be particularly
poorly measured,and this mightmakemore comprehensiveconsumptionmeasuresless reliablethan, say,
food alone. Typically,the net impactof aggregationis impossibleto assess because we do not observe
true expenditures. Using our robustnessresult we show that, in these data, aggregation is beneficial.
The more comprehensivethe consumptiondefinition, the sharper the povertyprofile, with more clearly
defined differencesbetweenpoor and non-poorpopulation sub-groups.
The followingsection exploreshow poverty measured in a variety of ways will change as the
definitionof consumptionexpenditurebecomesmore comprehensive.SectionIII gives empiricalevidence
from Pakistanand Ecuador. Section IV discussespossible solutionsto the problem of comparing data
with different degreesof comprehensiveness,and demonstratesa use of the robust approach. SectionV
turns to a povertyprofile for Ecuador. It details the tradeoff involvedin aggregatingnoisy measuresand
uses the robustnessresult to determine that, in these data, aggregationimprovesthe welfare measure.
The final sectionoffers some concludingcomments.

3 In anothercontext,Ravallionand Chaudhuri(1996)illustratethatconclusionsfromthe recentliteratureon
which
smoothingin ruralIndiaare alsosensitiveto theprecisedefinitionsof consumption
householdconsumption
are employed.

of consumption
measuresare not confinedonly to
associatedwith non-comparability
4 Note, the problems
povertyrate calculations.Recentadvancesin "robust' povertymeasurement,whichapplystochasticdominance
are comparedat thesame
results,are subjectto thesamedifficultiesbecausewithinthis frameworkdistributions
povertyline (althoughthe comparisonsmaybe carriedout, in turn, over a numberof povertylines). See for
example,Atkinson(1987).
Theheadcount"haslittlebut its simplicityto recommendit" (Watts,1968,quotedin Atkinson,1987).
2

II. Measured Poverty Under Alternative Consumption Definitions
We considerhere a rangeof povertyindicatorsand two alternativeapproachesto setting a poverty
line, both of which build on Engel's Law. We set out the simplest case of moving from food
expenditure,F, alone as the welfare indicatorto a more comprehensivemeasure, Y, which includesfood
plus non-foodexpenditures:Y=F+NF. Both food and non-foodare continuousand monotonicfunctions
of total expenditure:F=ffY), NF=g(Y). It will be convenientbelow to define the inverse function Y =
f -' (F) = k(F). We shall make use of the followingassumptions:
Al)
A2)
A3)

f'20 - 'Ž0.
g'20
k'>0 (Engels Law).

By Al, food expenditure is increasing in total expenditures. A2 implies that the samnefor non-food
expenditureswhileA3 implies that total expendituresincrease at an increasingrate with food. The latter
implies that the budget share devotedto food declines as total expendituresincrease.
Let z denote the "food poverty line", which is the cost of purchasing a minimum food
consumptionbasket. Typically,this line provides for a nutritional intake consideredto be just adequate
giventhe consumptionpatterns of low income households. The "final povertyline" allows for a certain
amountof "essential"non-foodspendingover and abovewhat is necessaryto meet a person's nutritional
requirements. Because it is difficult to set objective criteria as to what constitutes essential non-food
consumption,the non-foodcomponentof the finalpoverty line is usuallyobtainedby scalingup, by some
factor, the food poverty line. We applytwo commonlyimplementedapproachesfor deriving the final
povertyline. The first, which we denote the "traditional"poverty line, T(z), scalesup the food poverty
line, z, by the non-foodbudgetshare of those householdswhose food expendituresexactlymeet the food
poverty line. Thus:
T(z) =k(z).

(1)

The "austere" poverty line, A(z), has been proposed by Ravallion(1994a) as an alternative. It adds to
the food poverty line the amount normally spent on non-food items by those householdswhose total
expenditure, Y, is just equal to the food poverty line. Becausethis group of householdsis sacrificing
essentialfoodconsumptionin order to acquirea certain numberof non-fooditems, Ravallionargues that
these must be essential6 . Thus:
A (z)=z +g (z).

(2)

If h(F) is the probabilitydensity functionof food spending in a sample then measuredpoverty,
with food expenditureas the welfare measure, can be written as:
where PF(F, z) is a householdpoverty indicator. Now let Z denote one of the final poverty lines, T(z)
or A(z). Then measuredpoverty, with total expenditureas the welfare measure, can be written as:

6 Thesetwo approachesare describedin detail in Ravallion(1994a). Variantshave been implemented
in
practice. Forexample,the 'traditional"approachresemblesthatadoptedin settingtheofficialpovertylinesin the
UnitedStatesand India(Deaton,1995),althoughusuallyaveragenon-foodsharesof a referencepopulationhave
beentakenratherthantheestimatednon-foodshareof a householdwhosefoodexpenditures
exactlymeetthefood
povertyline. Bidaniand Ravallion(1994)applythe "austere'povertylinein a studyof Indonesia.Seealsoseveral
recentWorldBankpovertyassessments,
for example,theEcuador PovertyReport(WorldBank, 1995). It should
be notedthatholdingthe povertylineconstant(in real terms)acrossdata setsremainsby far the mostcommon
practice.All of thebiasesdiscussedbelowpertainingto the 'austere"povertylinewouldholdevenmorestrongly
witha constantpovertyline.
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Pr(Z)

fp,(Fsz)h(F)dF

=

(3)

0

PY(Z) = fpSY,Z)h(F)dF

(4)

0

where Y=k(F), and again, p,(Y*Z) is a householdpoverty indicator. The change in measuredpoverty in
movingfrom one consumptiondefinitionto another is then:

.

PY- PF = f

-

p)h(F)dF.

(5)

0

Using first the "traditional" and then the "austere" poverty line we examine how estimated
poverty changes with the consumptiondefinition, using the Foster-Greer-Thorbecke(1984) class of
povertyindicators. We considerseparatelythe comnmonheadcount(the FGT indicatorwith a parameter
of 0) and the remainingpoverty indicators (takingparametervalues greater than or equal to one).
"Traditional'PovertyLine (Z=k(z))
A)

Headcount
PF(F.Z)=
py{, Z)=I

0

if F < z;
if Y < k(z);

0

else.
else.

Given AI, F < z if and only if Y=k(F) < k(z). Therefore,pY- PF = 0 for all F.
Hence, the headcount ratio does not change as the consumptiondefinitionchanges - the same
individualsare consideredpoor.
B)

FGT Measures(axa 1)
p,(F,z) = [1--]
z

P(Y^Z) = tl-

if F<z;

a

if Y<k(z);

,k(z)

i) If F 2 z then again, Y=k(F) 2 k(z) and py - PF = 0.
ii) If F < z then Y < k(z) and

4

0 else.

0 else.

Y1-I" - [l-F3'

PY - PF =

(6)

The decliningfood share (A3) implies that:
F> z
Y k(z)

(7)

F> Y
z k(z)

(8)

so

and py -PF > 0.
The FGTmeasuresrise as the consumptiondefinitionexpands. As in the case of the headcount,
the same individualsare consideredpoor under either definitionof consumption. However, the relative
distancebetweenthose poor and the poverty line increasesas the consumptionaggregatebecomes more
comprehensive.
'Austere' Poverty Line (Z=z+g(z))

C)

HeadcountMeasure
PF(F,Z)=
P ir(Y.Z) =I

if F < z;
if Y < z+g(z);

0

0

else,
else.

i) Given A2, if F 2 z, then Y=F+g(Y) > z+g(z) and PY- PF = °

Now define F as the food expenditureof someonewith a Yjust equal to the "austere"poverty
line (see Figure I).7 That is,
Y = z+g(z) = F+g(k(F)).

(9)

ii) If F s F < z, then Y 2 z+g(z) and Py - PF =
iii) If F < F, then Y < z +g(z) and py - PF = 0.

Therefore,
PrY

fh(FdF.

Pp=-

(10)

F.

and the headcountfalls. With the "austere" poverty line, fewer individualsare consideredpoor as the
consumptionaggregatebecomesmore comprehensive.

thecontinuity
>z+g(z) andwhenF=O,Y=O<z+g(z).In conjunctionwith
' NotethatwhenF=z, Y=z+g(k(z))
of kO it followsthatsuchan F existswithinthe interval(O,z)and is unique.
and monotonicity
5

Figure 1

F,y

y
Traditional
F
Austere

g(z<\

FZ Z

D)

F

FGT Measures(c<x1)
pn.(F,z) = (i-'f)

ifF<z;

z

PYy,Z)= (1 F+g(Y))E
Z+g(z)

0 else.

if Y<z+g(z); 0 else.

i) If F 2 z, then, as above,py -PF = 0.
ii) If F s F < z, then P. -PF = -PF<°
This captures the effect of the change in the numberof poor persons.
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iii) If F< F*, then
pr - pr = (1_

Pr

-

=

I)

~Z+g(Z)

- (1_)

As in B(ii) above, the decliningfood share implies that py - PF

(11)

z

> 0.

The direction of change in the FGT indicatoris ambiguous. Fewer individualsare considered
poor but the measureddepth of povertyincreases.
We summarizethe results from this section in Table 1.
Table 1. Direction of Change in Measured Poverty
As Consumption Becomes More Comprehensive
'Traditional"
Poverty Line

'Austere"
PovertvLine

Headcount

no change

decrease

FGT(_ Ž 1)

increase

ambiguous

Two conclusionscan be drawn from this section. First, the methodused to set the poverty line
has a bearing on how measuredpovertywill change simply as a result of variation in the consumption
definition. Second, different indicators of poverty do not all move in the same direction. Under the
"traditional" poverty line, the headcount is unchanged as the consumption aggregate expands, but
indicatorsof poverty in the FGT class which are sensitiveto depth show an unambiguousincreaseas the
consumptiondefinitionwidens. Under the "austere" poverty line, the number in poverty falls so the
headcountunambiguouslydeclines. However, this is offset to some extent by a greater relativedistance
to the poverty line for some still in poverty. As a result, the movement of the FGT indicators is
ambiguousas the consumptiondefinitionexpands.
The exposition in this section has been in terms of just two definitions of consumption
expenditures:food and a compositeof both food and non-food expenditures. If we are interestedin
comparingtwo different definitionsof consumption,both of which includenon-fooditems, the foregoing
analysis of the direction of biases is relevant as long as there is a behavioralregularity analogousto
Engel's Law regardingthe share of the more broadlydefined expendituregoing to items which are part
of the less comprehensivedefinition.

7

III. Examples
The previous section has shown that under certain assumptionswe can anticipatehow measured
povertywill changeif differentdefinitionsof consumptionare used. To check these predictionsand also
to ascertainby how much measuredpoverty changes,we consider two empirical examples, drawing on
householdsurveydata from Ecuadorand Pakistan.
The Ecuador household survey (Encuesta Sobre Las Condiciones de Vida) is a nationally
representativehouseholdsurvey modelledon the World Bank's Living Standard MeasurementSurveys.
It wasfieldedin Ecuadorduring the periodJune-September,1994. Over 4,500 householdswere surveyed
in total and after cleaningand data consistencychecks, informationfor 4,391 householdsis availablefor
analysis. Hentscheland Lanjouw(1996) describe in detail the constructionof the Ecuadorconsumption
aggregates. The Pakistansurvey (PakistanIntegratedHouseholdSurvey) is also nationallyrepresentative
and based on the LSMS model. It was fielded over the course of the whole year in 1991. In total,
informationon 4,673 households is available for analysis. The construction of the consumption
aggregateshas been described in Howes, Gazdarand Zaidi (1994).
Tables2 and 3 providecalculationsof povertyin Ecuadorbased on the "traditional"and "austere"
poverty lines in turn. In each table three common summary indicators of poverty are applied: the
headcountindexand two indicatorsfrom the FGT class, with parametervalues of 1 and 2. From Table
2 it appearsthat, if the povertyline is set using the "traditional"approach, the headcount ratio is robust
to alternativedefinitionsof consumption(the differencesare not statisticallysignificant). This accords
with the theoretical prediction. On the other hand, there is also no significant change in the FGT
indicators. On the basis of the argumentsabove we might have expected them to increase. Turning to
Table 3, where the "austere" poverty line is set, the incidenceof poverty falls as predicted: from 50%
when only food expendituresare used to as low as 35% whenthe full consumptionaggregatefor Ecuador
is applied. Even betweenmeasuresof consumptionwhich both include food and non-foodspendingthe
decline in the incidenceof poverty is as large as ten percentagepoints. It is importantto note that the
consumptionaggregate defined in the second row of both tables is one which would probably find
acceptanceas a comprehensivemeasure of consumptionby most observers. Poverty measured by the
two FGT indicatorsalso declines sharply.
Tables 4 and 5, based on data from Pakistan.provide a similar picture of how measuredpoverty
changes with the definition of consumption. Once again poverty measured with respect to the
"traditional"povertyline does not vary markedlyas the definitionof consumptionchanges,and this is
true over all poverty indicators. And once again, poverty measured with reference to the "austere"
poverty linedeclinessharply. The estimatedincidenceof povertywith the full definitionof consumption
is 24 percentagepoints lower than the incidencewhen only food expendituresare utilized, and still 15
percentagepoints lower than when a simple consumptionaggregate including both food and non-food
items is applied.
The patterns observed for both Ecuadorand Pakistanaccord broadly with those predicted. The
single exception, in both cases, is failure of the FGT indicators to increase with aggregationunder the
"traditional"poverty line. An explanation is suggested in Section V when we consider measurement
error.
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Table 2. The Impact on Poverty Measures of Alternative Consumption Aggregations in Ecuador
Poverty Incidence, Depth and Severity Based on the "Traditional" Poverty Line
Consumption
Aggregate

Average Fortnightly
Per Capita Consumption

Poverty
Line

Incidence

Poverty
Depth

Severity

Food Spending

36,917

30,728

0.50
(0.02)

0.19
(0.01)

0.10
(0.01)

Food Spending plus
Basic Non-Food Spending

61,600

44,057

0.53
(0.02)

0.20
(0.01)

0.10
(0.008)

Food plus Basic Non-Food
Spending Including Energy
and Education Spending

69,390

47,843

0.52
(0.02)

0.19
(0.01)

0.10
(0.007)

Above With Imputed Water
Expenditures

71,696

50,012

0.52
(0.02)

0.19
(0.01)

0.09
(0.007)

Above With Imputed Value
of Housing Services

80,992

55,884

0.53
(0.03)

0.19
(0.01)

0.09
(0.007)

Above With Imputed Value
of Owned Consumer Durables

84,315

56,775

0.52
(0.03)

0.19
(0.01)

0.09
(0.007)

Notes:
1.
Standard errors in brackets.
Lanjouw (1995).

Standard errors take into account stratification and clustering in the surveys, see Howes and

Table 3. The Impact on PovertyMeasures of Alternative ConsumptionAggregationsin Ecuador
Poverty Incidence, Depth and Severity Based on "Austere" Poverty Line

Consumption
Aggregate

Average Fortnightly
Per Capita Consumption

Poverty
Line

Incidence

Poverty
Depth

Severity

Food Spending

36,917

30,728

Food Spending plus
Basic Non-Food Spending

0.50
(0.02)

0.19
(0.01)

0.10
(0.01)

61,600

39,688

Food plus Basic Non-Food
Spending Including Energy
and Education Spending

0.45
(0.02)

0.16
(0.01)

0.08
(0.007)

69,390

41,439

0.40
(0.02)

Above With Imputed Water
Expenditures

0.14
(0.01)

0.07
(0.006)

71,696

42,555

Above With Imputed Value
of Housing Services

0.39
(0.02)

0.13
(0.01)

0.06
(0.006)

80,992

44,534

Above With Imputed Value
of Owned Consumer Durables

0.36
(0.02)

0.11
(0.01)

0.05
(0.005)

84,315

44,625

0.35
(0.02)

0.11
(0.01)

0.05
(0.005)

Notes:
1.

Standard errors in brackets, see Table 2.

Table 4. The Impact on Poverty Measures of Alternative Consumption Aggregations in Pakistan
Poverty Incidence, Depth and Severity Based on the "Traditional" Poverty Line
Consumption
Aggregate

Average Monthly
Per Capita Consumption

Poverty
Line

Incidence

Poverty
Depth

Severity

Food Spending

254.3

245.7

0.61
(0.01)

0.21
(0.006)

0.09
(0.004)

Food Spending plus
Basic Non-Food Spending

377.8

336.7

0.59
(0.01)

0.20
(0.006)

0.09
(0.004)

Food plus Basic Non-Food
Spending Including Energy
and Education Spending

423.6

382.7

0.60
(0.01)

0.21
(0.006)

0.09
(0.004)

Above With Imputed Health
Expenditures

489.7

425.7

0.59
(0.01)

0.20
(0.006)

0.09
(0.003)

Above With Imputed Value
of Housing Services

566.6

488.7

0.60
(0.01)

0.21
(0.006)

0.09
(0.004)

Above With Imputed Value
of Owned Consumer Durables

569.6

489.7

0.59
(0.01)

0.21
(0.006)

0.09
(0.004)

Notes:
1.
Standard errors in brackets, see Table 2.

Table 5. The Impact on Poverty Measures of Alternative Consumption Aggregations in Pakistan
Poverty Incidence, Depth and Severity Based on the "Austere" Poverty Line
Consumption
Aggregate

Average Monthly
Per Capita Consumption

Poverty
Line

Incidence

Poverty
Depth

Severity

Food Spending

254.3

245.7

0.61
(0.01)

0.21
(0.006)

0.09
(0.004)

Food Spending plus
Basic Non-Food Spending

377.8

305.8

0.52
(0.01)

0.17
(0.005)

0.07
(0.003)

Food plus Basic Non-Food
Spending Including Energy
and Education Spending

422.9

326.8

0.48
(0.01)

0.15
(0.005)

0.06
(0.003)

Above With Imputed Health
Expenditures

489.8

336.7

0.40
(0.01)

0.12
(0.005)

Above With Imputed Value
of Housing Services

566.6

355.5

0.37
(0.01)

0.10
(0.005)

0.04
(0.002)

Above With Imputed Value
of Owned Consumer Durables

569.6

355.6

0.36
(0.01)

0.10
(0.005)

0.04
(0.002)

Notes:
1.
Standard errors in brackets, see Table 2.

0.05
(0.002)

Beforeproceeding it is interestingto note how measured inequalitychanges with the definition
8 Given the analysis above, inequality should increase with a more comprehensive
of consumption.
definitionof consumption(by an argumentsimilar to that givenabove with respect to FGT indicatorswith
ca 2 1). Table 6 presents calculationsfor both Ecuadorand Pakistan. Estimatedinequality in Ecuador
ranges from a Gini coefficientof 0.359 if only food expendituresare taken into account (includingan
imputed value for home consumed food production) to a Gini of 0.430 when the full definition of
consumptionis employed. Inequalityin Pakistanrises from a low of 0.316 when only food expenditures
are considered to a high of 0.374 with the full definition of consumption. Clearly the definition of
consumptioncan have an importantinfluenceon estimatedinequality. It is worth emphasizingthat even
an ordinal rankingof Pakistanand Ecuadorin terms of inequalitycouldbe overturned if the consumption
definitionis not held constantacross the two countries.
Table 6. Inequality and the Measurement of Inequality
Gini Coefficients
Consumption
Aggregate

Ecuador

Pakistan

Food Spending

0.359

0.316

Food Spending plus
Basic Non-Food Spending

0.420

0.351

Food plus Basic Non-Food
Spending Including Energy
and Education Spending

0.421

0.345

Above With Imputed Water
Expenditures

0.415

Above With Imputed Health
Expenditures

0.355

Above With Imputed Value
of Housing Services

0.420

0.373

Above With Imputed Value
of Owned Consumer Durables

0.430

0.374

s Deiningerand Squire, 1996,discussthis issuein the contextof internationalcomparisonsof inequality.
However,theyare lessconcernedwiththe precisecomposition
of consumption
and incomemeasuresas withthe
of consumption
againstincomeor of pre-taxagainstpost-taxincomes.
problemsarisingfromcomparisons
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IV. Resolving Problems of Non-Compatible Data
In this section we outline how our results may be used to deal with the problem of comparing data
of differing levels of comprehensiveness. There are two approaches. The first is to make direct use of
the robustness result obtained in Section II and restrict attention to the headcount ratio using final poverty
lines constructed in the "traditional" manner. This allows one to make comparisons over time or across
regions without adjusting the data. The second approach is to calculate predicted values of total
expenditure for the periods or countries where actual total expenditure is not available, in order to have
consumption measures which are comparable.
We demonstrate the direct use of the robustness result, using data for El Salvador. The Encuesta
de Hogares de Propositos Multiples household survey in El Salvador (covering 4220 households during
the period July-September, 1994) was the subject of an experiment: two non-overlapping samples were
drawn from the same sampling frame and were administered different food consumption modules (both
of which include some basic non-food goods and services as well). A short module asking about the
consumption of 18 food items and six non-food items was completed for 3,182 households. A long
module enquiring into the consumption of 72 food items and 25 non-food items was completed for 1047
households. Only with reference to five basic food items did the two coincide: corn tortilla, bread, sweet
bread, beans and rice. Essentially, the long module referred in a more detailed, itemized, way to broad
food categories included in the short module. Table 7 shows that average consumption levels by decile
in the two subsamples differ markedly, with households covered by the short module spending
significantly less than those covered by the long module. If one were to measure poverty by applying
a single poverty line across the two sub-samples, one would conclude that poverty among those covered
by the short module is much greater than among those covered by the long module. Because both
samples are representative of the same underlying population, this is clearly incorrect'.

Table 7. Per Capita Monthly Expenditure: Long and Short Questionnaires
Percentiles
10th
20th
30th
40th
50th
60th
70th
80th
90th
Top

Long

Short

124.97
193.60
242.20
296.78
358.54
445.25
575.17
730.99
992.79
2090.5

94.83
153.35
204.62
255.24
315.25
382.19
483.18
627.97
864.83
2225.4

Source: Republic of El Salvador: Encuesta de Hogares de Propositos Multiples, 1994-III.

9 The two sub-sampleswere drawn from the same frame and were explicitly intendedto be identical in all
respects exceptfor the consumptionmodules. Scott and Jolliffe (1995) show, in terms of location,householdsize,
income levels, education, etc., that householdsin the two sub-samplesresembleeach other closely.
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To implementthe robust approach, we define a food poverty line which is based on only those
food itemsabout which exactly identicalquestionsare asked in the two consumptionmodulesand which
are also includedas componentsin the official(food) poverty line: tortilla maize, rice, beans and bread.
These four items represent 32.5% of the value of the food poverty line, correspondingto 82.1 colones
per person per month.
The "traditional"poverty lines derived from this (modified) food poverty line are 575 colones
per person per month for those householdscovered by the short consumptionmodule, and 667 colones
per person per month for those covered by the long consumptionmodule. Given the theoreticalresults
in SectionII, we would expect that, using this approach, measured poverty using the headcount would
be the same for the two samples. This is indeed the case-72% of the populationis poor in El Salvador
irrespectiveof the consumptiondefinitionbeing used.
This exampledemonstratesthat comparisonsof poverty rates are feasible even in the presence
of concern about the comparabilityof the underlying consumptionaggregates. If one is prepared to
confine one's attention to using the "traditional"methodologyfor setting the poverty line and to using
only the headcount as a measure of poverty then measured poverty rates will not vary if the two
distributionsdiffer only in terms of the definitionof consumptionthey employ. In other words, when
povertyrates do differ this result will not havebeen driven by the definitionsof consumptionemployed
in the different datasets.
Beforeproceeding it is useful to re-state the assumptionsinvolvedin deriving our results. The
robustnessresult required only the use of Al, that food expenditure increases with total expenditure.
Similarlyrobustcomparisonsmaybe madeusing any other sub-componentof expenditurewhich increases
in total expenditure,provided an appropriatepoverty line is used. For example, if only non-fooddata
were available,one couldmake robustcomparisonsusing the headcountand a poverty line equal to K(z)z, that is, the amount by which the food poverty line is "grossed-up"to reach the "traditional"final
povertyline.
A secondassumption,whichhas not been explicitlystated so far, is also necessary. Throughout
we are assumingthat underlying consumptionpatterns do not differ as a result of sharply divergent
relativepricesacrossdatasets. Whenattentionis focussedon measuringpovertyacross differentdatasets,
for a given country and at a given moment, this assumption is rather innocuous. However, to make
credible comparisons of poverty across countries, or over time, the assumption becomes more
controversial. Supposewe have a food-onlyconsumptionmeasure for Island F, and a comprehensive
consumptionmeasurefor Island T. Supposethe two islandsresembleeach other closelyin most respects,
but that on Island F all non-fooditems are extremelyexpensiveas they have to be imported over long
distances, while on Island T non-food items are produced locally and cheaply. On Island F, food is
inexpensiverelative to non-food items and the islanderstherefore tend to devote a large share of their
budget to food items. On island T the converse applies. The approach outlined in Section 1I requires
that the welfare level of two islandersconsumingthe same amount of food on their respectiveislands is
equal. But on Island F an individualwith a given budget allocation on food is likely to be spending
rather little on non-fooditems (becauseof their expense)while on Island T an individualspendingthe
same amount on food is likely to have purchased far more non-food items as well. At a given
expenditureon food the individualon Island T is likely to be better off. Hence, to apply the approach
developedin SectionII, one must invokethe assumptionthat the different consumptiondefinitionsfound
across datasets do not coincide with relative price differences across their respective settings. This
impliesthat the approach is more likely to offer a solutionto comparisonsover relatively short periods
of time for a given country, or to comparisonsacross similar regions.
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The second approach to dealing with consumption data which differ in their level of
comprehensivenessis to predict unknownexpenditurecomponents. For example, supposewe have two
time periods, F and T, with food and food plus non-foodexpendituredata, respectively. A food share
equation can be estimatedusing the data in period T. The estimatedrelationshipbetweenfood and total
expenditurecan then be used to calculatea predicted value of total expenditurefor each household in
period F based on that household's food expenditurein time F. Finally a poverty measure based on
predictedtotal expenditurefor time period F can be compared to one based on actual total expenditure
in T. Usingthis approach, one can base comparisonson a common, price-adjusted,final poverty line,
as is commonpractice, without recourseto food poverty lines (on price adjustments in this context see
Datt, 1995,and Ravallionand Subramanian,1996). The procedurewouldbe more relevantwhenmaking
a comparisonof poverty between two time periods within a country, where the assumptionof a stable
set of demand functionsis most tenable, rather than across countries.
Becausethe comprehensivenessof the data being compared across time periods or countries is,
in principle, identicalusing this procedure, all poverty indicatorsmay be used. However, in practice,
caution is warranted. Householdsmay deviate from the expenditurepredicted for them based on the
assumptionthat Engel's Law holds for the populationas a whole. For example,a given householdmay
purchase relativelylittle food given its income level. To the extent that this is true, welfare measures
based on a small subset of expenditurecomponentswill be a poor proxy for true householdwelfare. In
addition, all componentsof surveyed expendituredata are subject to measurementerror. The quality of
the welfaremeasureis likelyto be particularlypoor whenthe data are sparse. (Theseissuesare discussed
in detail in the followingsection.) SinceFGT measuresare more sensitivethan the headcountto errors,
the use of these indicators should be restricted to situations where all of the consumptiondata being
comparedare reasonablycomprehensive."

'° Whatmayappearto be a straightforward
solutionto the problemof inconsistentconsumption
data is to
discardsomeof the availableinformation
and basecomparisons
only on thosecomponentsof consumption
which
are commonto all countriesor time periods. Whilesimple,thereare, however,a numberof drawbacksto this
approach.First,discardingdatais likelyto worsenthe measureof householdwelfare. Second,if oneis interested
in a cardinalmagnitudefor the povertyrate, ratherthanordinalcomparisons,thenthe appropriatebasisis total
expenditure.As shownin Section11, FGT(a2 1)measuresof poverty,forexample,wouldhavea lowervalues
whenfoodexpenditurealoneis usedin theircalculation.Finally,this approachmaybe impossibleto implement,
eitherbecausedetailaboutsub-categories
of expenditureareunavailable
or becausethereare nocommonelements
in the sub-categories
usedin thedifferentdatasets.
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V. Changes in the Poverty Profile
In this section we use the robustnessresultof SectionII, together with poverty profiles, to assess
whether adding more, perhaps noisily measured, expenditurecomponentsimproves consumptionas a
measure of householdwelfare. A comparisonof poverty profiles reveals changes over time or across
countriesin the relative povertyof certainsub-groupsof the population. Profiles are constructedby first
calculatinga poverty indicator for each household, say py(YZ), and then estimating a model of the
relationshipbetweenthis indicatorand various householdcharacteristics. Becauseprofiles, like poverty
rates, are basedon the householdindicators,py(Y'Z), theywill also not changewith different consumption
definitionsif the aggregation-consistentapproachis used, and the requisiteassumptionshold. This result
allows us to assess whetheraggregationis beneficialwhenthere is, in fact, measurementerror in the data
and householdsdeviate from predicted expenditurepatterns.
The introductionof error means that both poverty rates and poverty profiles will no longer be
invariantas the consumptiondefinitionexpands. Figure 2 illustrateswhy with a very simple example.
Supposethat observedexpenditureis equal to true expenditureplus a normallydistributed, uncorrelated,
error term. The density function of observed expenditure will have the same shape as that of true
expenditurebut with wider tails. As Ravallion(1988) has shown, if the poverty line is locatedto the left
of the modeof these two distributions,the incidenceof povertymeasuredfrom observed expenditurewill
be higher than that measured from true expenditure." Now suppose we are comparing two subgroups
of the population, one whose distribution is concentratedabove the poverty line (as in Figure 2) and
another whosedistributionis concentratedbelow the poverty line. For the subgroupconcentratedbelow
the poverty line, measuredpovertybased on observed expenditurewill be lower than that based on true
expenditure. In other words, the poverty of the truly poor is understated and the poverty of the truly
2 . The ability of a poverty profile to distinguish dependson the noisinessof the
non-poor is overstated'
measure.
If a more aggregateconsumptionmeasure is a less noisy indicatorof true welfare we expect to
see the povertyprofile become more precise. Anand and Harris (1989) argue that because durable nonfood expenditures are likely to be measured with more error than food expenditure, the latter, less
comprehensive, consumption aggregate should be used in poverty analysis. In fact, however, if
measurementerrors are at least partially independentacross components,there is a trade-offbetweenthe
benefitsfrom aggregatingacross components(so that errors can cancel each other out) and the potential
danger from adding further impreciselymeasuredcomponents.

" Forpovertymeasuresthatbelongto the FGTclass,Ravallion(1988)showsthatthepresenceof noiseleads
to an overestimateof measuredpovertyregardlessof where the povertyline is relativeto the modeof the
distribution(seealsoRavallion,1994b).
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Seealso Dreze,Lanjouwand Stern(1992).
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We can look at the tradeoff more formally as follows. Let F = sY + v and NF = (1-s)Y - v be
true food and non-food, respectively,with the disturbance v capturing household deviations from the

Engel curve. (The food share is assumedhere to be a constant, s.) Let Y = F + NF be the true value
of total expenditure. Suppose that observed expenditures differ from their true values due to
measurementerror in both food and non-foodcomponents:f = F + e, nf = AT + q and y = Y + e +
t. We make the following assumptions:
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Let z be the food povertyline, with Z = zls the corresponding"traditional"poverty line. Using
y rather thanf alone will generatea povertyprofile with better resolution if poor people are more likely
to be identifiedas such and visa versa. It is sufficient for y to be preferred that, for all Y,
Prob(y < z/s I Y<z/s) > Prob(f < z I Y<z/s)

(12)

Prob(y > z/s I Y>z/s) > Prob(f > z I Y>z/s)

(13)
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or, equivalently,for all Y,
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where 4'(.) represents a cumulative standard normal distribution. It follows that y will be a better
measure thanf if
o2 + a2 > s2(a2 + a,, + 2a,,.(15)

To get a sense of what this requirementmeans, considerthe simplestcase where there is only
measurementerror and the measurementerrors are independent,a,2 =r, = 0. Then the condition
simplifiesto y beingpreferred tof if:
[(

2

)2

>

an-C

(16)

To aid in the interpretationof this conditionon variances, when food and non-foodcomponents
of expendituremay be of very differentmagnitudes,we define , as a normalizedmeasureof the noisiness
of non-foodexpenditurerelative to food expenditure:
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ar V[ 1

( 17)

When , equalsone, both componentsare equally noisy. Using this definitionin (16), and noting that
s = F/(NF+F), total expenditure,y, will be a better measure than food expenditure,f, whenever
< (I +s)
(1-s)

(18)

The right hand side of this inequalityis always greater than one, which means that it will be
advantageous to use non-food expenditure information even if it is somewhat noisier than food
expenditureinformation. This is the benefitof aggregation. The data suggest that non-foodinformation
can, in fact, be substantiallynoisierand still be useful. The RHS of (18) is equal to approximatelyfour
for Ecuadorand five for Pakistan,using food shares of 0.60 and 0.67, respectively(see Tables 2 and 4,
rows 1 and 2). In other words, as long as the relative noise of non-foodexpenditureis no more than four
times that of food in the case of Ecuador, and no more than five times that of food in the case of
Pakistan,aggregatingthese two componentsinto a comprehensivemeasure of consumptionprovides a
better indicatorof welfare than food alone.
The precedingvaluesassume independenceacross measurementerrors and, of course, a positive
correlationbetweenthem would diminishthe advantagesof aggregation. However, there are grounds
for expectingless than perfect correlation. First, questionson householdexpendituresare oftenanswered
by different family members. In LSMS surveys interviewersare generally instructedto ask questions
of those who are best placed to answer them (Grootaert, 1986). This might imply, for instance, that the
questionson foodexpendituresare answeredby women, whiletransportor durablepurchaseexpenditures
are describedby men. Second,at least some of the non-foodexpenditureswhich can be includedin the
consumptionaggregateconsist of imputedexpenditures, eg. for housing, consumerdurables, or certain
public services (see for example, Hentscheland Lanjouw, 1996). The errors which these components
introducestemfrom the underlyingimputationmodel, and it would seem reasonableto supposethat they
are not correlated with the errors introducedby a specific household's response to questionson other
consumptioncomponents.
The above values also assume that there are no household deviations from population food
demandpatterns. As is clear from the condition given in (15), the addition of such variationmakes the
use of non-foodexpenditureinformationmore importantin assessingthe standardof livingof households.
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Figure 3
Food Share RegressionFor Ecuador: 1994
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In the end the net effect of aggregation is an empirical issue so we turn to the data. Figure 3
shows a scatter plot of the food share against log per capita consumption in Ecuador, with parametric and
non-parametric estimates of the Engel curve."3 The figure indicates that there is a good deal of variation
around the estimated Engel curves. In fact, for Ecuador the Engel curve is not even monotonic, with the
food share increasing at low levels of income. This is not too unusual as in many data sets Engel's Law
does not hold empirically at low levels of expenditure (for a survey, see Thomas, 1986). More
interesting, however, is the reason for this departure from Engel's Law: the scatter of households at the
bottom of the figure. These households have moderate incomes but close to zero food expenditurewhich suggests that there is, in fact, substantial mismeasurement in food expenditure.'4 This also
explains why the FGT measures presented in the previous section do not rise with aggregation as expected
under the "traditional" poverty line. Because so little food expenditure is attributed to these households,
the depth of poverty measured by F alone is overstated.
A simple poverty profile for Ecuador is presented in Table 8, based on a range of possible
definitions of consumption and using the aggregation consistent measure (traditional poverty
line/headcount). It is clear from this table that those who are more likely than average to be poor based
on a narrow definition of consumption are also more likely to be poor based on more comprehensive
definitions. There is a remarkable degree of stability across definitions of consumption in this respect.
However, the "resolution" of the poverty profile improves as the definition of consumption expands. For
example, under the food definition persons in primary-educated households are just twice as likely to be
identified as poor than persons in tertiary-educated households (.551.28), but almost six times more likely
to be identified as poor when the full definition is taken (.57/.10). This pattern holds across virtually all
comparisons. Since we would expect no change in the absence of error, we conclude that moving to a
more comprehensive indicator which includes non-food expenditures yields a less noisy measure of
welfare.

' The picture for Pakistanresemblesthat for Ecuador closely.
"One explanationis that the survey recordingperiod may not correspondto the period in which households
purchase food. Considera simple example. Suppose that householdspurchase all of their food on a fortnightly
basis (withhouseholdsuniformlyspreadacrossweeks)and that the recordingperiod is one week. Let F = average
weeklyfoodexpenditureand Y = averageweeklyincome. Supposefurther that non-foodexpenditure= (Y-F) is
correctly measureddue to a longer recording period. If n householdsare sampled from a group with identical
{F,Y}, n/2 will have food purchasesof f=2F, with y = Y+F, and n/2 will have f=o, with y=Y-F. The mean
foodexpenditureis correctlyestimatedas (I /2)*2F + ( 112)*O= F. However,the distributionof consumptionand
income,and hence the Engel curve, are incorrectlyestimated.The true food share is F/Y while the empirical food
shares are zero, with probabilityone half, and 2F/(Y+F) with probabilityone half. The foodshareis increasing
in y. (See Lanjouwand Lanjouw, 1996, for a proof that an inappropriaterecording period can lead to a nonmonotonicEngel curve in a more general setting.)
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Table 8. Household Characteristics and the Risk of Poverty
Alternative Consumption Aggregates and ihe Traditional' Poverty Line
The Incidence of Poverty Under Different Household Characteristics and Consumption Aggregations
Household
Characteristics

Food
Spending

Food plus
Basic Non-Food

Food plus
Non-Food (with
education and energy)

Erpenditure
including imputed
water

Expenditure
including imputed
water and housing

Expenditure
with imputed
water, housing,
and durables

Average Risk of Poverty

0.50

0.53

0.52

0.52

0.53

0.52

Rural
Urban
Sierra
Costa
Oriente

0.55
0.46
0.50
0.49
0.67

0.60
0.41
0.49
0.49
0.69

0.60
0.38
0.47
0.48
0.69

0.61
0.38
0.47
0.48
0.69

0.63
0.37
0.47
0.49
0.70

0.63
0.36
0.46
0.49
0.70

Black and White TV
Color TV
Bicycle
Refrigerator
Radio/Cassette

0.52
0.33
0.49
0.39
0.46

0.50
0.27
0.45
0.33
0.45

0.49
0.22
0.42
0.29
0.43

0.49
0.22
0.42
0.28
0.43

0.49
0.21
0.41
0.27
0.43

0.48
0.19
0.40
0.26
0.42

House with Mud Walls
House with Dirt Floor
House with Wood Walls

0.54
0.65
0.60

0.53
0.67
0.68

0.55
0.69
0.65

0.55
0.70
0.67

0.56
0.73
0.72

0.56
0.74
0.72

Telephone Connection
Networked Electricity
Networked Water
Waste Disposal
Sewage Removal

0.30
0.48
0.44
0.43
0.45

0.21
0.47
0.40
0.37
0.41

0.14
0.45
0.36
0.34
0.38

0.14
0.45
0.36
0.34
0.38

0.09
0.45
0.35
0.32
0.37

0.09
0.44
0.34
0.31
0.36

Head with No Education
Primary Educated Head
Secondary Educated Head
Tertiary Educated Head

0.61
0.55
0.40
0.28

0.68
0.57
0.35
0.18

0.67
0.56
0.30
0.14

0.68
0.57
0.30
0.13

0.69
0.58
0.30
0.11

0.70
0.57
0.29
0.10

Indigenous Head

0.76

0.76

0.76

0.76

0.77

0.78

VI. Concluding Remarks
This paper has argued that comparisonsof poverty rates measured with respect to different
definitionsof consumptionare often biased. Efforts to achieve comparabilitybetween different data
sources haverarely recognizedthis in the past. We have shown in this paper that the magnitudeof error
which is introducedas a result of a failure to ensure strict comparabilityof the consumptiondefinition
can be very substantial. It is importantto note that the errors can be significant even between two
definitionswhich would appear to resemble each other closely and would be treated as comparable in
practice.
Under certain assumptions, we determine how measured poverty changes if the definition of
consumptionexpands to includemore items and services. In particular, we assume that the relationship
betweentwo definitionsof consumptionfollows Engel's Law: as expendituresdefined in terms of the
more comprehensivedefinitionincrease, the ratio of expendituresin terms of the less comprehensive
definitionto the more comprehensivedefinitiondeclines. We assume also the relative prices are not
differentacrossthe datasetswhich yield the alternativeconsumptiondefinitions. The resultsof the theory
section then show that one can make comparisons which are robust to alternative definitions of
consumptionby using the headcountmeasure and the "traditional"poverty line.
The fact that this approachlimits one to the headcountmeasure when calculatingpoverty rates
is a feature which is perhaps somewhat unappealing. But headcounts are useful for the purpose of
constructingpoverty profiles. and focussingon the ordinal conclusionsthat stem from such profiles is
rathermore attractive. One of the implicationsof the theorysection is that, in principle,poverty profiles
will not vary whetherone constructsthem on the basis of a very simple definitionof consumptionor a
comprehensiveone. This mightbe interpretedto implythat one could simplifylife by workingonly with
the most easily calculateddefinitionof consumption. Measurementerror is always presentand we have
argued, and illustrated,that as the consumptionaggregatebecomesmore completethe povertyprofile is
likely to become more sharply defined.
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