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1 Intr oduction

Sincethe work of Sen(1976), taking into accountinequality amongthe
poor, and not solely the incidenceor averageintensity of poverty, hasbe-
comecommonscientificpracticeandhasgenerated considerablditerature
1. Alongsidethis hasgrown a belief amongseveral researcherand policy
analystghatconcernf relatvity werealsoimportantin assessingoverty
lines. In the words of Townsend(1979), a well-knowvn proponentof that
relativist view:

“Individuals,familiesandgroupsin the populationcanbe saidto bein
poverty whenthey lacktheresource$o obtainthetypeof diet, participaten
theactvitiesandhave theliving conditionsandamenitiesvhicharecustom-
ary, or areatleastwidely encouragear approed, in the societiego which
they belong.Theirresourcearesoseriouslybelov thosecommandedy the
averageindividual or family thatthey are,in effect, excludedfrom ordinary
living patternscustomsandactivities” (p.31)

Thelink betweerpoverty andrelative exclusionfrom societyalsotran-
spiresrom theofficial useof theconcepbf socialexclusionin theEuropean
Commissionwhereit is defined“in relationto the socialrights of citizens
(...) to participationin the major socialand occupationabpportunitiesof
thesociety’ (Room(1992),p.14)0On his part, Senbelievesthatcomparing
poverty acrossdistributions may involve “dif ferent standardof minimum
necessities(1981, p.21) and “that absolutedeprivation in termsof a per
sons capabilitiesrelatesto relatve deprivation in termsof commodities,
incomesandresources’(1984, p.326). This view is somevhat supported
by thelarge numberof cross-countrgomparisonsisingproportionsof me-
dian or meanincomesaspoverty lines. Anotherlink betweerpoverty and
relatvity is the frequentnormalisationof poverty indicesby possiblydif-
ferentpoverty lines(see for instanceFosteret al. (1984)),which typically
leadsto “relative poverty indices” asdefinedin Blackorby and Donaldson
(1980). Fosterand Shorrockg1988), Fosterand Sen(1997)and Davidson
andDuclos(1998)shav how suchnormalisationlinks relative poverty and
relative inequalitycomparisonsFinally, having identifiedthepoorandmea-
suredthe respectie intensityof their poverty, individual poverty is usually
aggregatedinto global poverty indices,and“in the 'aggregation’ exercise
the magnitudesof absolutedeprivation may have to be supplementedby

1Seee.g., Takayamg1979),Kakwani (1980),Clark etal. (1981),Atkinson (1987)andFoster
etal. (1984)for suchwork, andFoster(1984), Chakraarty (1990), Fosterand Sen(1997)and
Zheng(1997),amongothers for areview of differentaspectof the socialwelfare, poverty, and
inequalityliteratures.



considerationsf relatve depriation” (Sen(1981),p.32).

Amongall thesdinks betweerpoverty, inequalityandexclusion,it is on
the one betweerpoverty andrelatve deprivation in the latter “aggregation
exercise"thatwe wishto focusparticularlyin this papef. Wewill dothisby
developinga classof poverty indiceswhich combineconcernof absolute
deprvationandof relatve deprivation. Absolutedepriationis undoubtedly
“anirreduciblecore(...) in ourideaof poverty, which translateseportsof
stanation, malnutrition and visible hardshiponto a diagnosisof poverty”
(Sen(1981),p.17). Although sometimesegglectedby economistsrelative
deprvationhasbeenlinkedto “definableandmeasurablsocialandpsycho-
logicalreactionssuchasdifferenttypesof alienation”(DurantandChristian
(1990),p.210)by socialpsychologistaindto socialprotestsdiscrimination,
feelingsof injusticeandsubjectve ill-being (Olson(1986)).1t hasalsobeen
usedto interpretmeasure®f inequalityandincomeredistritution (seefor
instanceYitzhaki (1979)andDuclos(1999)).

The classof poverty indiceswe considerin this paperis a generalisa-
tion of the Sen(1976)-Thon(1979hakraarty(1983)-Shoockg1995) in-
dicesof poverty. Theindicesdependuponan ethical parameterw which
captureghesensitvity of poverty measuremerto “exclusion” or “relative-
deprvation” aversion. The greaterthe value of v, the greaterthe weight
assignedo relative deprivationasagains@absolutedeprivationin measuring
andcomparingpoverty.

Thenext sectionsetsup the basicdefinitionsandshavsthelink between
generalisedsini indicesand relative deprivation, upon which our subse-
guentwork draws. Section3 thenshavs how our classof poverty indices
canbe understoodhsa weightedsumof absoluteandrelative depriation.
It alsopointsto the indices’ usefuland simple graphicalinterpretationas
weightedareasunderneatltumulatve poverty gap(CPG)curnes,andindi-
cateshow they canbe usedto assesshe impactof growth on poverty and
for decompositioranalyses.Section4 illustratessomeof the resultsusing
Luxemboug IncomeStudydatadravn from 4 countries.For areasonable
commonpoverty line, we find that,whatever the percentilesonsideredthe
United Stateshave more relative deprivation than Denmarkand Belgium,
but thattherelative deprivation curve for Italy crosseshatof thethreeother
countries Moreover, for all but oneof thesix possiblecountrycomparisons,

2Forthisaggreyative exercise anabsoluteor arelative povertyline canbeequallywell beused.
For whatfollows, however, we assumehis line to be the samefor the measuremeraf absolute
andrelative deprivation. The aggreyationexerciseandthe resultsof the papercould,however, be
extendedo the useof differentpoverty linesfor themeasuremerandthe aggreyationof absolute
andrelative deprivation.



it is not possibleto make unambiguousobust poverty orderingsbasedon
CPGcunes. Sinceabsolutedeprivation and meanpoverty arevery similar
in the four countries,we thusfind that unambiguougpoverty comparisons
would inevitably dependon the importancegrantedto concernsover rela-
tive deprivation. Theimpactof growth on poverty is alsoseernto dependn
the presenceof andon concerndor relatve deprvation: in pairwisecom-
parisonspoverty is leastresponsie to growth in the USA andin Denmark,
which is also whererelative deprvation is the greatest. The last section
concludesur paper

2 Inequality and relative deprivation

Considerthe cumulatve distribution of income F* with supportcontained
in the nonn@atie realline. Let a poverty line be denotedby z, anddefine
the headcounindex as H = F*(z). Let F representhe distribution of
incomesF* censoredat z, andlet y(p) be its quantilefunction, formally
definedasy(p) = inf{s > 0|F(s) > p} for p € [0,1]. Finally, let the
poverty gapof anindividual at percentile(or rank) p in the distribution be
definedasg(p) = (z — y(p)) , andthusthatg(q) = 0 for ¢ > H. 3

Thenext mostpopularpovertyindex aftertheheadcounis givenby H1,
theaveragepoverty gapin the population:

1
HI:/O g(p)dp 1)

Hence|f perfecttargettingof thepoorwerepossible H I wouldgive theper
capitaexpendituresvhichthestatewould needto spendn orderto eradicate
poverty completely Clearly andaswe will discussnorelater, H T doesnot
give ary ethicalor normatve weightto inequalityin the distribution of the
poverty gaps.

Let the cumulative poverty gap(CPG)cure bedefinedas':

G- [  g(s)ds @

3For expositionalsimplicity, we assumea continuousdistribution of incomes,althoughall
of the analyticalresultsof this papercanalsobe shavn in the contet of discretedistributions.
For expositionalsimplicity, we alsodo not normalisepoverty gapsby the poverty line; besides,
althoughthis normalisationis often found in the literature, it is not clearthat it would be an
appropriateprocedureif we wereto comparepoverty acrossdistributions whosepoverty lines
differedin realterms(seee.g.,Atkinson(1991)andDavidsonandDuclos(1998)).

4SeealsoJenkinsandLambert(1997)who call this curvea”TIP” curve andShorrockg1998)
who labelsit a”Poverty Profile” curve.



It is clearfrom thisthat:

dG(p) _
W =g(p)- (3)

By definition, we have that G(0) = 0 andG(p) = HI forp > H. G(p)
thusbecomesaturategtp = H. G(p)/p is theaveragepoverty gapof the
100 - p% poorestmemberf thepopulation.As we shallsee the curvature
of the CPG curwe alsoshaws the extent of inequalityin the distribution of
thepoverty gaps.>

The CPGcurwe is continuousnon-decreasingndconca&e in p, aswe
canseeon Figurel, whereCPGcurvesG 4(p) andGg(p) have beendravn
for two hypotheticaldistributions, A and B. As canbe seenon the Figure,
A haseverywherea greateraveragepoverty gap whatever the percentage
of the poorestpart of the populationconsidered.A hasalsomoreinequal-
ity amongits poor than B (for which all poor have the sameincomes,as
can be seenfrom the initial straightline segment). A hasneverthelessa
lower headcounthanB. In determiningvhichof A or B hasmorepoverty,
theremay thereforeexist a trade-of betweenthe numberof the poor (the
“incidence”of poverty H), theoverall averagepoverty gap(theaverage'in-
tensity”, HI), andthe inequalityin poverty (the cunatureof G(p)). The
classof poverty indicesS(v) on which we will focusin this paperwill all
indicatethat poverty is greaterin A thanin B (althoughthe headcountn-
dex clearlywould not). This is because&Z 4(p) is everywheregreaterthan
G (p). Thisorderingof povertyin termsof CPGcurwesis in factvalid for a
broaderclassof povertyindicesthanS(v), asshavn in JenkinsandLambert
(1997)andin Shorrockg1998).Let IT betheclassof poverty indicesn that
arereplicationinvariant,increasingandSchurcorvex in g(p). Then,

Ga(p) > Gg(p)Vp € [0,1] if andonly if 74 > g Vm € II. 4)

A usefultool for capturingthe inequalityin the distribution of poverty
gapsis the Lorenzcune of thedistribution of censoredncomesgdefinedas
L(p) = %fé’y(s)ds, wherey is the meanof the distribution of censored
incomes.This allows usto decompos¢he CPGcurwe into componentsiue
to themeanandto theinequalityof poverty gaps:

/4
¢ = [ z-uls (5)
= p(z—p) +ul—Lp) (6)

SAs is well-known, the curvatureof the Lorenzcurvesanalogouslyshavs theinequalityin the
distribution of incomes.




= p-HI+u(p— L(p)) (7)
—_—— —,

A B

where

A = povertyof the100 - p% pooresif aggr@atepoverty Hl wereequally
distributedacrosghe population

B = excessovertyfor the100 - p% poorestdueto theinequalityin the

distribution of aggrgatepoverty.

Hence,the value of G(p) canbe split in two parts,meandeprivation
(A) and“excess"deprivation dueto inequalityof poverty (B), asshavn in
Figure2. As Figure2 alsosuggestsyewill sedaterthatthisdecomposition
givesriserespecirely to absoluteandrelative deprvation.

To captureinequality of poverty in an aggr@ateindex, first recall that
the Gini index of inequalityis givenby :

I= 2/01(17— L(p))dp (8)

The Gini index is thusthe averagedistancebetweerpopulationsharesand
income sharesof various possibleproportions(between0 and 1) of the
poorerin apopulation.A well-known single-parametegeneralisationf the
Gini (or “s-Gini“®) is obtainedby applyingthe normative weightsk (p, v) =
v(v —1)(1 —p)¥~2, for v > 1, tothedistancer — L(p) betweertheline of
perfectequalityandthe Lorenzcurve:

1
I(v) :/0 (p — L(p))k(p, v)dp. (9)

Forv = 1, noweightis attachedo inequality andZ(1) = 0. Forl < v < 2,

k(p,v) increasesvith p, andthusgreatemweightis attributedto thedistance
p — L(p) atlarger proportionsof the population.For v = 2, theweightis

equalto 2 everywhereand(2) is thusthe standardsini coeficient defined
in (8). Forv > 2, theweightgivento thedistancep — L(p) betweerpopu-
lation shareandincomesharedecreasewith p, andmoreandmorerapidly
soasw rises. Notethatk(p,v) (for integersv > 1) canbe interpretedas
theprobabilitythatanindividual with rankp in the populationfinds himself
thepooresamongv — 1 individualsrandomlyselectedrom the population
(seege.g.,Lambert(1993)andDuclos(1999)). Now define:

1
w(p,v) = / k(s,v)ds = v(1 — p)°~. (10)

6SeeKakwani (1980),DonaldsorandWeymark (1980,1983)andYitzhaki (1983).
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By integrationby parts,we canshawv thattheindex I(v) equal$

1) = | 1w(p,v)“_Ty(p)dp (11)

It is well-known thatthe standardSini coeficient canbe understoods
anindex of relative deprivation (Sen(1973), Yitzhaki (1979)andHey and
Lambert(1980)). Duclos(1999)alsoshavs a similar resultfor the s-Gini.
To seethis,assumehatanindividual with anincomey; feelsthefollowing
relative depriation d(p;, p;) whenhe comparesiimselfto anindividual j
with incomey;:

i) = { 2" Gt @2
Thisformulationhasoftenbeenjustifiedby referenceo the classicadefini-
tion of relative deprivationfoundin Runciman(1966,p.10):“The magnitude
of arelative deprvationis the extentof the differencebetweerthe desired
situation[e.qg., the incomeof the richer] andthatof the persondesiringit”.

The expectedrelative deprivation of individual 7 with respecto the whole
populationof j'sis thengivenby

1
c(pi) = /0 8(pi, p)dp- (13)
Combining(12) and(13) yields:
c(pi) = u(l — L(p:)) — (1 — pi)y(ps)- (14)

We now wish to aggrgateeachindividual’s relative deprivationinto an
overallindex. To do this, we maytake an ethicallyweightedmeanof ¢(p),
with weightsequalto &(p, v). We canthenshaw that:

1

I(’U) = ﬁ

/0 1 c(p)k(p, v)dp. (15)

"For easeof referencenotethatin a discretesettingwith afinite populationof » individuals,
theweighton theincomeof anindividual with rank j (whenindividualsaresortedin increasing
valuesof incomes)equalgseeDonaldsorandWeymark (1980)):

wljfn,0) = — ((n =G +1)" = (1= )")



The standardGini coeficient is thus obtainedas a mean-normalise@x-
pectedrelative deprivationin the population:

1
G(2) = i | cw)a. (16)

More generally for integersv > 1, thes-Gini I(v) is the expectedrelatve
deprvation of the individual who finds himselfthe mostdeprived out of a
groupof v — 1 individualsrandomlydravn from a population. Thus,the
greaterthevalueof v, themoreweightis givento therelatve deprivation of
thepoorer(seeDuclos(1999)for moreonthis).

3 A Classof Poverty Indices

3.1 Poverty and Deprivation

Now defineanindex of poverty S(v) (alongthelinesof theI(v) index®) as
aweightedareaunderneatithe CPGcurve G(p) :

5 = [ Ko )G (17)

By integrationby parts,we canshaw that S(v) canalsobe expressedsa
weightedsumof poverty gapswith theweightsequalto w(p, v) :

5w = [ o 0)gw)dp (18)

Fromequation(6), we notethat

50 = [ ko0 HDdp+ [ Koot~ LoDdy (19

andthat.S(v) hasthereforea nice graphicalinterpretatiorin Figure2 asthe
sumof the weightedareaof absolutedeprivation andof the weightedarea
shawing inequalityin poverty. By equationg15) and(19), we alsoobtain
theimmediateresultthatthe S(v) index is a sumof expectedabsoluteand

8Thelink betweenS(v) andthes-Giniindicesof inequalityis mentionedn Chakraarty (1983,
p.81). For otherreferencego that classof poverty indices,seeHagenaar$1987)and Shorrocks
(1998).



relative deprivationin thedistribution of censoredncomes.

1
S@) = [ k- Hldp+pI(0) (20)
0
1 1
= El+s / k(p.v)clp)d (21)
B
where
A = averageabsolutedeprivation (averageshorttll from the povertyline)
B = averagerelative deprivation (weightedsumof ¢(p))

The S(v) indicesarethusan ethically weightedsum of absoluteandrela-
tive deprivation. Absolutedeprvationis the averageshortgll (HI) from the
poverty line. Relatve depriation is the ethically weightedaverageshort-
fall from theincomesof other§. As notedabove, this concepiis linked to

thecurrentwidespreaatoncerrfor socialexclusion,which, asSilver (1994,
p.557)remarks entails“the drawing of inappropriateggroupdistinctionsbe-
tweenfree and equalindividuals which dery accesdo or participationin

exchangeor interaction”, including participationin the socially perceved
minimum consumptionlevel. Whenv = 1, no accountis taken of rela-
tive deprivation in the computationof the poverty index. The higherthe
value of v, the moreimportantis relative deprivationin assessingoverty,

andthe moreimportantis the relatve deprivation of the mostexcludedin

assessingverall relative deprivation. v canthen be usefully seenas an
“exclusion-aersion” sensitvity parameterS(v) itself canbeinterpretedas
thepercapitanormatve costof poverty, justas/(v) canbeseerasthemean-
normalisecpercapitanormatve costof inequality(seeAtkinson(1970)and
Sen(1973)).

3.2 Poverty and growth

Poverty assessmentand poverty profiles are often madeto guide public
policy analysis.We mightthuswishto know by hov muchthe S(v) indices

9Note thatthesecomparisorincomesare censoredt the poverty line. This censoringof ref-
erenceincomesat the poverty line canneverthelesejustified by the view of Runciman(1966,
p.29)that “peopleoften choosereferencegroupscloserto their actualcircumstanceshanthose
which might be forcedon themif their opportunitiesverebetterthanthey are”. With thatview,
we maythink of thepoorasreferringto therich asnotbeingin poverty, andthusto theirincomes
asnotbeingbelowthe povertyline.



of poverty would fall if all incomesroseby onedollar (following, say a
uniform fall in a poll tax or anincreasein a lump-sumtransfer),or if all

incomesincreasedy the sameproportion(following, say a suigein some
inequality-neutrakconomicgrowth). Thesechangesn poverty canin par

ticular guidethe designof subsidier transfertargetting,in the mannerof

Besley andKanhur (1988)for instance.For this purposewe define Sy (v)

asthe S(v) index whenall of the poorin adistribution areassumedo have

zeroincomes.lt is possibleto shaw that Sy(v) = z[1 — (1 — H)"]. Fora
uniform percapitamanginalincomechanged-y, we thenfind that

So(v)

dS(v) _ v_q_
b =(1-H)’—1=-""=. (22)

Equation(22) is straightforvard to computesinceit only requiresthe head-
count,thepoverty line andtheethicalparameter. Thegreatethefocuson

thepoorestiwhenv is large), the greateithe changen deprivationsincethe

increasdn « is thendeemedo be moreeffective. Theincreasen income
for thoseabore thepoverty line hasindeedno effecton deprivation,absolute
or relative, andthis is seenaswastedwhenrelative deprivation andethical

focusonthepoorestaregivenlittle weightin assessingoverty.

For a proportionalmaiginal changel of all incomeswe find that:

dsS(v)
dA

whosecomputatioragainonly requiresknowledgeof v, the headcounand
thepre-chang@overtyindex. Henceal%inequality-preserwvig increasen
GNP reducesoverty mostwhen“maximum poverty” Sy(v) is large com-
paredto S(v). This correspondgo a situationwherethe poor are mary
but absolutelyand relatively little deprived, namely to a situationwhere
inequalityis not too strongan impedimentto poverty alleviation through
equiproportionaéconomigrownth (onthis, seefor instanceRavallion (1997)).

= S(v) — So(v). (23)

3.3 Subgroup decomposition

Although the S(v) indiceshave a nice graphicalinterpretationand have
beenshavn to be a sumof absoluteandrelatve deprvation, they are not
subgroupdecomposable the senseof Fosterand Shorrockg1991),since
they cannotbe expressedsasumof poverty indicesdefinedsepaably over
exclusive andexhaustve subgroupsSinceS(v) canbe expressedisanin-
tegral of weightedincomeswe will seehowever, thatit is straightforvard
to decomposeverall poverty asa sumof subgroupcontrilkutions, with the

9



contributionsinvolving individual weightsthatdependon the rank of indi-
vidualsin theoverall distribution of income. It is this dependencen ranks
in the overall distribution thatmakesthe S(v) indicesnot decomposabli
thesensendicatedabove.

Thepropertyof separabilityis not, however, asdesirableasis sometimes
suggestedh theliterature.lt is unlikely for instancehatin comparinghem-
seheswith others,individuals confinethemselesto tight socio-economic
groups.Insteadjf concern®f relatvity oughtto scanthewholedistribution
of incometo be relevant for the measurementf poverty, thenseparability
is clearlynotadesirablepropertyfor apoverty index. Hence we would not
wish achangen thedistribution of incomesin a groupto leave poverty un-
alteredin anothemgroupif assessmentd relative deprvationmustbe made
taking into accountthe whole population,and not a single subgroup. Or,
to paraphas&en(1973,p.41),"if onefeelsthatthe socialvaluationof the
welfare of individuals shoulddependcrucially on the levels of welfare (or
incomes)of others this propertyof theindependencef eachpersors wel-
fare componenfrom the positionof others[in othersubgroupshasto be
sacrificed.

To seehow to decomposé(v) into subgroupcomponentsienoteby M
the numberof subgroupsdefineasIl,,(p) the densityof beinga member
of groupm at populationpercentilep, with ¥ 11,,(p) = 1, anddefine
Gm(p) as

Gnlp) = ﬁ [ Tn()g()ds (24)

wherelIl,, = fol I1,,(p)dp is the proportionof groupm membersin the
population.G,, (p) thuscumulateshe poverty gapsof memberf groupm
upto populationrankp. We thenhave that

M
G(p) = > Mn(p)Gm(p). (25)
m=1
Definingthe poverty index S,,,(v) for groupm as

1
Sm(v) = ; k(p,v)Gm(p)dp (26)

we easilyfind that:

M
Sw) = Y MnSm(v).
m=1

10



4 An illustration usingLIS data

Toillustratesomeof theabove relationswe usedatadravn from theLuxem-
bourg IncomeStudy(L1S)1° datasetsof BelgiumandDenmark(1992data)
and of Italy andthe USA (1991 data). Thesetwo pairs of countrieswere
partly selectedbecausef the interestingfeaturesthey exhibit in poverty
comparisonsaswill becomeclearedater The raw dataweretreatedn the
samemannerasin GottschalkandSmeedingd1997),andyieldedhousehold
disposableéncome (i.e., post-tax-and-tranef income) expressedn 1991
adult-equialent$ US L. The referencepoverty line was setat $7000in
1991 adult-equalentUS dollars,which appearedo be a reasonabl®ase-
line for poverty comparison@crossindustrialisedcountries,andwhich is
alsoapproximatelyhe 1991Americanpoverty line for singleindividuals.?
Finally, for thepurpose®f ourillustrations,we donotpresenherestandard
errorsfor our variousestimatesalthoughit is clearthat someof the cross-
countrycomparisongliscussedelov arenot statisticallysignificant®.
Table 1 shavs the headcountdor the 4 countriesmentionedaborve at
poverty lines of US$7000and slightly above. Italy hasby far the most
poverty by this standardfollowed by the United States BelgiumandDen-
mark. Thefirst columnof Table2 shavsthe S(1) valuesfor the samecoun-
triesat z = $7000, which is simply the averagepoverty gap HI. Unlike
the poverty headcountsthe averagepoverty gaps(andthusabsolutedepri-
vation)areverysimilar povertyin Belgiumandin Denmarkandin Italy and
in theUSA respecitiely. It will thusbeinterestingo checkif relatve depri-
vationis suficiently differentacrosshesecountriesto affect cross-country
comparisonsFigure3 shavs how individual relatve deprivationsc(p) vary
acrosdifferentquantilesp for eachof thefour countries. The United States
shav more relatve deprivation than Belgium and Denmarkwhatever the

105eenttp://lissyceps.lufor detailedinformationon the structureof thesedata.

\We apply purchasingpower parities dravn from the PennWorld Tables (see Summers
and Heston (1991) for the methodologyunderlying the computationof these parities, and
http://wwwnberorg/pwt56.hHml for accesso the 1991figures)to corvertnationalcurrenciesnto
1991USdollars.Asin GottschalkandSmeedind1997),we divide householdncomeby anadult-
equivalencescaledefinedash®-®, whereh is householdsize, so asto allow comparison®f the
welfareof individualsliving in household®f differentsizes.Hence all incomesaretransformed
into 1991 adult-equvalent$US. All householdbsenationsarealsoweightedby the LIS sample
weights“hweight” timesthe numberof persondn the household.Finally, negative incomesare

setto 0.

2Thispovertylineis preciselyequalto US$7086 We thankBuhongZhengfor thisinformation.
13The standarcerrorscanbe computedrom the resultsof Theorem4 in DavidsonandDuclos

(1998),which shavs theasymptoticsamplingdistribution of CPGcurves.
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quantilesconsideredThe Italian relative deprvation profile crosseshat of

thefour othercountries.This alsosaysthatalthoughmeanabsolutedepriva-

tion is substantiallygreateiin Italy thanin Denmarkor in Belgium,for indi-

vidualstowardsthe bottomof the incomedistributions, relative deprivation

doesnotdiffer by much(andcanin factbegreatein Denmarkthanin Italy).

Thec(p) cunee for Italy crosseshatof theUS ataroundp = 0.09; looking

atequation(15), comparison®f theinequalityin poverty gapsacrosdtaly

andthe United Statescanthusbe expectedto be ambiguousandto depend
ontheethicalparametep.

Beforeaggr@atingabsoluteandrelative deprivation, it is usefulto con-
siderthe CPG curwesfor the four countries. Figure 4 doesthis. Multiple
crossingf the CPG curvesoccur andonly oneunambiguousampleor-
deringcanbemadein the 6 possiblecomparisonsf countriegfor inference
of populationorderingswe would needto take into accountsamplingvari-
ability). SincethesampleCPGcurve for Denmarkis everywherebelow that
for the US, it is possibleto saythat poverty is unambiguoushgreaterfor
the US samplethanfor Denmarkfor all of the poverty indicesw € II dis-
cussedn (4). The CPGcunwe for Belgium crosseswice the CPGcurve of
Denmarkandtheltalian CPGcurve crosseshe US curve from belov atthe
veryend.

Oneway to assesshe ethicalsensitvity of the poverty comparisonss
to computethe S(v) indicesfor variousvaluesof the ethicalparamete.
This is shavn in Table 2, with aggr@aterelatve deprivation indicatedin
parenthesed-or v equalto 2,3 and4, poverty is lower in Belgiumthanin
Denmark,ltaly or the United States,and Danishpoverty is lower thanin
Italy andthe United Stategaswas expectedfrom the ranking of the CPG
curwes). Thecomparison®f ItalianandAmericanpoverty dependnv and
thuson the importancegiven to relative deprivation in measuringpoverty.
For the headcounandfor absolutedepriation, Italy hasmorepoverty than
theUS, but whensuficientweightis givento relative deprvation (for v > 2
for instance)poverty in the US becomesignificantlygreater

Figures5 and6 shaw graphicallyhow theindiceschangewith variations
in v andmaiginal changesn z. Figure5 confirmsthatat a poverty line of
$7000,Denmarkalwayshasmorepoverty thanBelgium,whatever thevalue
of v, sinceit hasboth more absolutedeprivation andgenerallymoreindi-
vidualrelative deprivation whatever the percentileconsideredrecall Figure
3). Whenthe poverty line increasesip to $7500,howvever, Belgium starts
to have higherabsolutedepriation, andit is thenonly with suitably high
weightsontherelative deprivation of the poorthatBelgianpoverty canstill
beconsideredowerthanthe Danishone. Similarremarksapplyto thecom-
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parisonof poverty betweenltaly andthe US in Figure6. For z > $7000,
Italian poverty canbe consideredjreatethan Americanpoverty only when
sufiiciently low weightis givento the importanceof relative deprvationin
measuringpoverty. OtherwiseJtaly haslesspoverty thantheUS.

Finally, Table3 shavs how povertyin thefour countriesrespond=ither
toa$l increase(%g“)) ortoan equiproportionatdncrease( dfl&”)) in ev-
eryonesincome.As equationg22) and(23) shav, theseresponsedepend
ontheimportancey givento concernf relatve deprivation,onthepopula-
tion proportionof thepoorandonwhetherthe poorarein deepor in shallav
deprivation. Thegreateithefocusonrelative deprivation,themoresensitve
the S(v) indicesareto equalabsolutechangesn incomesthe morenumer
ousthepoor, thegreaterthe sensitvity of the S(v) indicesto equalabsolute
changesn incomes;andthe deepeithe absoluteandrelative deprivation of
the poor, thelessresponsie arethe S(v) indicesto equalequiproportionate
changesn everyones incomes.

As expected,we find in Table 3 that increasesn v andin the focus
grantedto relative deprivation increasethe reactionof poverty to absolute
andequiproportionafyrowth in incomes.For instancea $1 increasen ev-
eryonesincomein Blegiumwill decrease(1) by 0.092,butwill bringwv(4)
down by 0.320.Table3 alsoshavs thatalthoughTable2 reportsnumerically
closeS(v) indicesfor Belgiumand Denmarkandfor Italy andthe United
Statesthereactionof theseindicesto changesn incomesarevery different.
SinceBelgiumhasmorepoorthanDenmark jts poverty indicesreactmuch
morestronglyto equalincreasesf $1, andsodoesltaly whencomparedo
the United States As for a 1% growth in everyones income,it is estimated
to bring poverty dowvn muchfasterin Belgiumthanin Denmarkandalmost
twice asquickly for Italy asfor the United StatesBecausehe S(v) indices
(including v(1), the averagepoverty gap) are closewithin thesetwo pairs
of countriestheseimportantdifferencesareexplainedby the depthandthe
concentratiorof the relative deprivation experiencedy the poor. Depriva-
tionin theUSis concentratedn asmallerproportionof the populationthan
in Italy (seeFigure3); it is thusalsomoredeeplyandmorerelatvely felt by
thepoorest.Thismakesinter alia inequality-neutrabconomiagyrowth much
lesseffective in the United Statesthanin Italy asaninstrumentof poverty
reduction.
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5 Conclusion

Ourpaperdevelopsthelink betweermoverty andinequalityby focussingon
aclassof poverty indiceswhich aggrgateconcernof absolutedeprivation
andrelative deprivation. The indicesdependuponan ethical parametew
whichcapturegheethicalsensitvity of poverty measuremerib “exclusion”
or “relative-depwation” aversion.We shav thattheindicesequaltthesumof
meanabsolutedeprivationandof anethicallyweightedmeanof theindivid-
ualrelatve deprvationfoundamonghepoor Thegreatethevalueof v, the
greateitheweightassignedo relative deprivationasagainstabsolutedepri-
vationin measuringandcomparingooverty. We alsoshav how theindices
canbe easilyusedto assesshe impactof gronvth on poverty. Our illustra-
tive sectionreportsthat, for a reasonableommonpoverty line, the United
Stateshave morerelative deprivation thanDenmarkandBelgiumwhatever
thepercentilesonsideredFor comparisonsf total deprivation, however, it
is not possibleto orderthesecountriesrobustly. Sinceabsolutedeprivation
is very similarin the four countriesconsideredpoverty comparisonsicross
themwill inevitably dependntheimportancegrantedo concernsverrel-
ative deprvation. Theimpactof growth on poverty is alsoseento depend
on the presenceof andon concernsover relative deprivation: in pairwise
comparison®f Italy andthe US andof Belgiumand Denmark,poverty is
muchlessresponsie to growth in the USA andin Denmark,whichis also
whererelative deprivationis generallyfoundto bethegreatest.
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Tablel: Headcountsor differentpovertylines

z

HBE

HDK

HIT

Hys

7000

0.09186

0.06965

0.20478

0.13738

7100

0.09601

0.074192

0.21038

0.14174

7200

0.09886

0.077878

0.21678

0.14565

7300

0.10702

0.081991

0.22384

0.14881

7400

0.10891

0.086221

0.23113

0.15187

7500

0.11756

0.090567

0.23781

0.15594

Table2: S(v) andrelative deprivationwhenz = US$7, 000

Country(year) S(1) S(2) S(3) S(4)
Belgium(92) | 176.20| 344.71 | 506.02 | 660.55
(0) | (168.51)| (329.82)| (484.35)
Denmark(92) | 181.12| 355.80 | 524.32 | 686.94
(0) | (174.68)| (343.20)| (505.82)
ltaly(91) 350.35| 661.79 | 939.85 | 1189.16
(0) | (311.44)| (589.50 | (838.81)
Usa(91) 348.97| 669.75 | 965.13 | 1237.60
(0) | (320.78)| (616.16)| (888.63)

Table3: 21 and %) whenz = US$7,000

Country(year)) v =1 v=2 v=23 v=4
Belgium(92) | -0.092 | -0.175 | -0.251 | -0.320
-466.79 | -882.26 | -1251.36| -1578.58
Denmark(92)| -0.070 | -0.134 | -0.195 | -0.251
-306.44 | -585.39 | -838.91 | -1068.95
Italy(91) -0.205 | -0.368 | -0.497 | -0.600
-1083.11| -1911.64| -2540.17| -3011.84
Usa(91) -0.137 | -0.256 | -0.358 | -0.446
-612.68 | -1121.44| -1541.64| -1886.45
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Figurel: Cumulatve Poverty GapCurves
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Figure2: Absolutedeprivationandinequalityof poverty
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Figure 3: Relative Deprivation in Belgium, Denmark,ltaly andthe US (z

$7000)
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Figure4: CPGcurvesfor Belgium,Denmark taly andtheUS (z=$7000)
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Figure5: DifferencebetweertheBelgianandtheDanishS (v) indicesfor different
v andz
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Figure6: Differencedetweerthe Italian andthe AmericanS(v) indicesfor dif-

ferentv andz
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