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Decomposingpermanenandtransitorypoverty

JanGoebet

Abstract

This paperproposes nev methodof calculatingthe proportionof per
manentlyimpoverishedpersonsamongpersonsn poverty asa whole. The
papershavs thatthe widely usedShorrocks-Inde for decomposingerma-
nentandtransitoryinequalitycanalsobe acquiredto describepoverty. This
methodovercomescertaindifficulties involved in the methodsof Rodgers
& Rodgers(1993). The characteristicof the proposedPoverty-Stability-
Index allow for anintuitive differentiationbetweerthe relative sizesof per
manentandtransitionalpoverty. Empirical resultsusingdatafrom the Ger
manSocio-Economidanel (GSOER will be presentedor East-andWest-
German.

Zusammenfassung

In dervorliegenderArbeit wird eineneueBerechnungsweisgesAnteils
permanenteArmut andergesamterorhandenedrmut vorgestellt.Eswird
gezeigt,dassder weithin genutzteShorrocks-Inde zur Zerlegungvon per
manenteundtransitorischetUngleichheitauchzur Beschreibngvon Armut
genutztwerdenkann.DamitkdnnenUnzuléanglichkeiterin dervon Rodgers
& Rodgerg1993)gewahltenBerechnundpehoberwerden.Die Nutzungdes
hiervorgeschlageneArmuts-Stabilitats-Kefizientenerlaubteinegutinter-
pretierbardJnterscheidunglerrelativen Gréf3evon permanenteundtransi-
torischerArmut. EmpirischeErgebnisseverdenanhanddesSozio-oekono-
mischenPanelsfir Ost-und Westdeutschlandagestellt.

Keywords: Permanenpoverty; transitorypoverty; poverty dynamicspaneldata.
JEL classificationD63; 132
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1 Introduction

The increasinguseof a dynamicperspectie in poverty researcthasmeantthat
moreandmoreresearcherdistinguishbetweerpermanenfor chronic)povertyand
transitorypoverty. The classificationof differentdurationsof poverty by Walker
& Ashworth(1992)is basedn thewidespreadnethodof N-times-X(NTX) mea-
suresandthe associatedise of individual cross-sectionalhcome. Resultsfrom
researcton mobility andinequalityindicate however, thatthesestudiesof income
atseparatgointsin time fail to takelong-termwelfarelevel into account.

Usingthewell establisheatonceptof permanenincome,Rodgers& Rodgers
(1993)suggestedividing povertyinto achroniccateyory andatransitorycateyory.
Theseresultsverethencomparedvith thoseof NTX measurementsTheirresults
for theUnited Statesndicatedthatthe NTX-methoddrasticallyunderestimatethe
proportionof personsn permanenpoverty amongimpoverishedasawhole. One
adwantageof themethodirom Rodgers& Rodgerss thatotherinequalitymeasures
aswell asthe head-countatio canbe used. The Rodgers& Rodgersapproactis
not restrictedto the comparisonof classicalpoverty measuredor differenttime
intervals. However, theRodgers Rodgersndex is notnormalizedi.e. it doesnot
ensurghatthevaluecalculatedies betweerzeroandone. Theapproachdiscussed
here,which is basedon the Shorrockanethodof measuringpermanentnequality
(Shorrocks1978),can,however, overcomethis weakness.

Theindex introducedby Shorrockg(1978)(the so-calledShorrocks-Stability-
Index or Shorrocks-Inde) is widely usedto compardanequalityin m periodswith
the inequalityin the aggreyatedperiod? Theindex givesthe exact proportionof
permaneninequalityto total inequality

Thepaperwill proove thatary additive decomposablpoverty measure- here
shawn for theindex introducedby Foster Greer& Thorbeckg(1984) (FGT with
o > 1) — correspondwvith the axiomssetup by Shorrocks(1978) and that the
Shorrocksindex canthereforebe usedfor the analysisof the effects of income
mobility for poverty measuremerdswell.

The paperstartswith a shortdescriptionof Rodgers& RodgersandShorrocks
basicideas thenShorrocksconcepwill be appliedto the FGT. Finally, someem-
pirical resultsfor Germary, basedn datafrom the GermanSocio-Economidanel
(GSOEB will begiven?

1otherpossibilitiesof directly including the durationof poverty in the poverty index areillustrated
for the Sen-Shorrocks-Indeby Osbeg & Xu (2000)andfor the FGT-Index by Weikard(2000).

2Burkhause& Pouporg(1997),Fabig (1999).

3The GSOEPdatabasés a longitudinalrepresentatie survey containingsocioeconomidinformation
@n privatehouseholdén the FederaRepublicof Germaly (seeWagneretal., 1993).



2 Measuring permanent poverty according to Rodgers &
Rodgers

A commonlyusedapproacHor themeasuremertf persistenandtransitorypoverty
is the NTX method. It takulatesthe proportionof personswith incomesbelow the
poverty line in x out of n time periods,where0 < x < n. The prevalenceof per
sistentversustransitorypoverty is thenassessetly comparingthe proportionof
peoplewhowherepoorin all periodswith the proportionof peoplewho werepoor
in justoneor afew periods?

The conceptof permanentncomerepresentsn alternatve to the widespread
NTX methodof classifyingand describingpermanenbr chronicpoverty. In this
approach(real)incomefrom severalyearsaresimply addedup or averaged.This
conceptassumeshatindividualscan perfectly shift andredistribute their income
overtime. Thatentailsthatanindividual cancompensatéor a short-termstintin
poverty by self-insurancé.

In Rodgers& Rodgersapproachanaverageannualpoverty index, which con-
sistsof the weightedaverageof the annualpoverty measuregor eachyear is first
definedas:

.
Ap(T) = , 21
p(T) t;WtR (2.1)

wherew; = weightattimet, S|_,; w = 1 andR, = is an additively decomposable
poverty measureat time t. Rodgers& Rodgersusethe percentagef the cross-
sectionalpopulationin the total populationasweight(w; = &, whereN = g M
andn; thenumberof respondentattimet). They definetheirpopulationof interest
to be all individualswho are preseniat the end of theincomeperiod (Rodgers&
Rodgers;1993,p. 36).

In orderto measurehronicpoverty, permanenincomeduringthe periodstud-
ied is usedanda poverty measurdP) is calculated:They usethe head-countatio

4Duncanetal. (1993)andWalker (1998).

5Due to the necessityof assumingintertemporalredistritution for calculatingpermanenincome,
Rodgers& Rodgerg(1993)attemptto takethe differentinterestratesfor debtandsavingsinto ac-
count.They givethefollowing reasorfor doingso: “GivenaT-yearobsenationperiod,our measure
of anagents permanenincome,Y*, is equalto the maximumsustainable@nnualconsumptiorevel
thatthe agentcould achieve with his or heractualincomestreamover thesameT years f theagent
could save andborrow at prevailing interestrates: (Rodgers& Rodgers(1993),p. 31.) Thedis-
adwvantageof this type of approachies with its failure to reflectindividual needandthereforethe
poverty line. This leadsto a situationin which savings and debtexist for all incomes(exceptfor
if incomewasthe samein all the years),regardlessof the incomelevel. SeeRodgers& Rodgers
(1993),p. 36f. for amoredetaileddiscussion.



andthe FGTy=».5
Co(T) =P(Y), (2.2)

whereY = (Y{1,Y4,...Y{i...Y{,). nis the sizeof the populationandYy; is the
permanenincomeof person duringthe periodT. Theextentof transitorypoverty
is thereforedefined(accordingto Rodgers& Rodgers)asthe differencebetween

thetwo indices:
To(T) =Ap(T) —Cp(T) . (2.3)

In the approaclof Rodgers& Rodgershowever, it is not necessarilythe case
thatAp(T) > Cp(T). They commenton thisasfollows:

“A positive Tp(T) equalsthe amountof poverty which is not chronic
in an averageyear A negative Ty(T) equalsthe amountof chronic
poverty which is temporarilyabsenin anaverageyear’ (Rodgers&
Rodgers;1993,p. 32)

and,furthermore,

“We have foundthatnegative valuesfor T,(T) occurquite frequently
whenthe poverty index, P, is the head-countatio [...]. Negative
valuesseldomoccurwhenP is a function of poverty gaps. (Rodgers
& Rodgers1993,footnote6)

This means,however, that the percentageof permanentpoverty in average
poverty is not alwaysbetweenzero andone. The incidenceof a negative value
doesnot necessarilyndicatethatchronicpoverty did notappeain acertainyeat’
This valuecanbeattributedto two otherfactors.Oneis theweightsused because
they dependon the size of the populationat the individual periodsof time. This
is particularlythe casewith the headcountratio, becauseeachpersonis thereby
countedusingthe samerate (in contrastto the FGTy—»). The secondiesin the
useof afixedpoverty line. Becausef thesetwo factorsthe concaity of theindex
during several periodsis no longerensured.A methodof modifying theindex so
thatit ensuregnormalizedvaluebetweerzeroandonewill beoutlinedin thenext
two sections.

6Thehead-countationis definedas%, whereq = numberof persongoorandn numberof all persons.

For the definitionof the FGT, seeequatiord.1.
"Thisis aratherunlikely interpretationwhenoneconsiderghatthe termchronicdoes by definition,

meanthata personis alwayspoor
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3 The Shorrocks-Index

Shorrockg1978)defineghefollowing conditionsfor inequalitymeasureto derive
his coeficient:

IY]=g (E) , (3.1)

whereY = (Y1,Y,,...,Y,) andp= 15" Y.

Using a socialwelfare function (continuous strictly monotonicand symmet-
ric) written asW = F(Y), the welfarelevel of the equally distributedequivalent
incomé (Ye) is thenequalto the welfarelevel of the empiricaldistribution:

F(Ye,Ye,...,Ye) = F(Y) (3.2)
andcanbewritten explicity as
Ye=f(Y) >0, (3.3)

wheref(.) is alsocontinuous strictly monotonicand symmetric. The inequality

index is then v cry v
|:1—£:1_Q:1_f<_>, (3.4)
H H H

if F(.) is assumedo be strictly quasi-concee andhomothetic. Thereforef(.) is
betweer0, 1] andlinearhomogeneousThesestepscorrespondo theassumption
thattheinequalitymeasurés meanindependent.

Shorrockg1978)furthershavsthatg(x) = 1— f(x) is strictly corvex: Define
o > Osuchthat f(x) = of (X') = f(oX) andaftercertaintransformationgfor fur-
therdetails,seeShorrockg(1978),p. 380) onereacheghe following conclusion,
whichis thebasicconditionfor convexity: ®

Il

gAX+(1=N)X) = 1—fAX+ (1—A)X) (3.5)
gAx+(1-2)x) < Ag(X) +(1-A)g(X) (3.6)

8« . the equally distributed equivalentincomeYe, is that amountof incomewhich, if receied by

all individuals, generateshe samelevel of socialwelfareasthedistribution Y.” Shorrockg1978),
p.379.
9Where0 < A < 1 anddescribesherangein which the corvexity hasto befulfilled..



Finally, thelndex canbewritten as:

1(Y)

-0 3.7
YWl (%) &9

whereY = S v, w = % andl(.) is a corvenientcorvex inequalitymeasure.

4 The measurement of permanent poverty

Thewell known poverty measuréntroducedby Fosteretal. (1984)is definedas:

q v\«
FGT, = %Z (ﬂ> a>0 4.1)
1=

z

whereq = is thenumberof persongoor, z= poverty thresholdn = numberof all
personsy = anindicatorto describepoverty (i.e.income)anda = aparametefor
weightingtheindividual poverty gap.

Besidesotherfeaturesthe FGT measurds meanindependentwith the useof
arelative poverty threshold).This meanghat

FGT(y) = FGT (%) . 4.2)

To usethe FGT with the Shorrocks-Inde, the following condition hasto be
satisfied:

FGT(A-x+ (1—A)-X) <A-FGT(X) + (1—A) -FGT(X). (4.3)

In otherwords,it hasto bestrictly corvex. Thiswill bethecase becauséthe
strictcorvexity of Py in thevectorof poorincomedor a > 1” is given(Fosteretal.
(1984),p. 763).

Assumingthesestepsthe Shorrockdndex canbesimilarly appliedto measure
theextentof permanenpoverty andwill bedefinedasfollows:

P(Y)

Sp= 2,
Y1 WP(y)

(4.4)

whereY =5, v, W = % andP(.) isacorvenientcorvex poverty measurelike
FGTU>1.

The proportionof permanenpoverty canthereforebe calculatedpreciselyus-



ing
1. theconcepbf permanenincome,
2. acorvex poverty measureand
3. arelative poverty line.

5 Empirical lllustration

The measurefrom Fosteret al. (1984)with o = 2 was usedfor calculatingthe
poverty stability coeficient. However, given the useof the FGTys¢ index, the
interpretatiorof theresultsis somevhatdifferentascomparedo theclassicalNTX
methodwhich usesthe headcountratio. A resultof 40% doesnot meanthat40%
of poor personsshouldbe classifiedas permanentlypoor, but ratherthat 40% of
poverty, asmeasuredy the FGTy~ ¢ index, is classifiedaspermanenpoverty.

Table 1: The Poverty Stability Coeficient for West-Germay (1985-1998)with
increasingperiodsfor permanenequivalentincome(nev OECDscale).

POVERTY INEQUALITY
Year | Market Decrease Net Decrease | Market Net
Income  from prev. household from prev. | Income  household

year income year income
1985( 1.000 — 1.000 — 1.000 1.000
1986 | 0.893 0.107 0.639 0.361 0.966 0.953
1987 | 0.842 0.051 0.542 0.097 0.947 0.936
1988 | 0.807 0.035 0.480 0.062 0.934 0.923
1989 | 0.784 0.023 0.450 0.030 0.923 0.912
1990| 0.771 0.013 0.421 0.029 0.912 0.901
1991 | 0.755 0.016 0.411 0.010 0.903 0.892
1992 | 0.740 0.015 0.385 0.026 0.892 0.883
1993 | 0.724 0.016 0.369 0.016 0.884 0.877
1994 | 0.708 0.016 0.361 0.008 0.876 0.873
1995| 0.693 0.015 0.345 0.016 0.870 0.869
1996 | 0.676 0.017 0.334 0.011 0.864 0.865
1997 | 0.663 0.013 0.326 0.008 0.856 0.860
1998 | 0.650 0.013 0.316 0.010 0.850 0.856

Source:GSOERPSID-Equvalent-Filesauthors calculationgnethouseholdncomewith 1%
Bottom-Coding).

Table1 and 2 show the valuesof the stability indicescalculatedfor both net
householdncomeandmarketincomeover an extendedperiodof time (Only per
sonsfrom WestGermary couldbeincludedlieadingupto reunification§®.

10A balanced-paneDesignwasusedto calculatethesevaluesfor eachof the yearslisted, in table 1
balancedver 1985-1998ndin table2 over 1985-1991or 1992-1998.The dataare weightedwith



Thevaluefor 1985-1998 Tablel) indicatethattheclearesteductionof perma-
nentincometook placein thefirst threeto four yearsstudied.Permanenpoverty
continuedo decreaseafterthat,but ata slowerrate.

Tablel alsoprovidesthe valuesfor the original inequalitystability coeficient
(Columns5 and 6). The reductionof inequalityover time, asindicatedby these
values,is very low comparedo thereductionin permanenpoverty. Pleasenote,
however, that only the lowestend of the incomedistribution is consideredvhen
looking at poverty reduction,while a decreasén inequalityreflectsdevelopments
within theincomedistributionasawhole.

It isalsoclearthatthedegreeto which povertyis reducedlependsiponwhether
marketor nethouseholdncomeis used.Againtheindex is very differentfrom the
index usedin measuresf overallinequality The reductionof permanenpoverty
calculatedusingmarketincomeis usedis clearly moresignificantthanthatcalcu-
latedwith disposablencome. The difference however, barelyincreasesftertwo
years.

Thedivergenttrendsof the two stability coeficientsof inequalityandpoverty
for marketaswell asnethouseholdncomeindicatethatthe tax andtransfersys-
temis moreeffective in preventingpermanenpoverty thanin reducingpermanent
inequality

Within the periodusedfor the calculationsn Table1 48% of poverty, asmea-
suredusingnethouseholdncome,canbe consideregermanentfterthreeyears
(in 1988),while the correspondingpercentagédor thirteenyearslater remainsat
31.6%(if with anincreasedime periodpeopleare capableto perfectly shift and
redistrikute theirincomeover time). Using marketincome, the percentagesare
80.7%afterthreeyearsand65% after 13 years. This meanghat almostone-third
of averagepoverty canbeviewedaspermanentevenoverlongtime periods.How-
ever, this high proportionis dueto thelargenumberof pensionerén Germary who
do notearnmarketincomeshut receve public transfersonly.

If onedistinquishedetweerthe trendfrom 1992to 1998aswell asbetween
theeasterrandwesterrpartsof Germalry, aspresentedh Table2, cleardifferences
becomeapparent.The differencebetweenEastand Westwith regardsto market
incomeis notvery large. The percentag®f permanenpoverty afterthreeyearsis
83,4%in the Westand 78,5%in the Eastand, after six years,76,3%and68,3%,

the GSOEPIongitudinalweightingfactorsaccordingto the underlyingtime periode. The poverty
thresholdof 50% of the meanof eachwave was used,calculatedseparatelyfor East-and West
Germayy if thesepopulationareanalysedndependentlyTheincomesarerealincomesadjustedor
inflation (baseyear: 1998),separatlyfor East-andWest-German



Table2: Poverty Stability Coeficient (1985-1991and1992-1998)

West-German Germaty West-German East-Germay
year | market hhnet| year | market hhnet market hhnet market hhnet
1985 1.000 1.000| 1992 | 1.000 1.000 1.000 1.000 1.000 1.000
1986 0.917 0.647| 1993 | 0.908 0.668  0.913 0.677 0.892 0.633
1987 0.873 0.549| 1994 | 0.864 0.586 0.870 0.619 0.823 0.410
1988 0.849 0.502| 1995 | 0.830 0.520 0.834 0.557 0.785 0.336
1989 0.828 0.465| 1996 | 0.796 0.454  0.800 0.486 0.734 0.322
1990 0.813 0.432| 1997 | 0.774 0.424 0.779 0.462 0.708 0.269
1991 0.798 0.424| 1998 | 0.756 0.393 0.763 0.436 0.683 0.258
Source:GSOEPRPSID-Equvalent-Filesauthors calculationspnev OECD-scalenethousehold
incomewith 1% Bottom-Coding.

respectiely.

This is, however, differentwhennethouseholdncomeis used- thatis, when
redistrikution via taxes and transfersare takeninto account. The percentagef
permanenpoverty is then55,7%in the Westandaround33,6%in the Eastafter
threeyearsand, after six years,43,6%anda mere25,8%,respectiely. Thisim-
plies more than 40% fewer permanenpoverty in the easterrpart of the country
comparedo thewesternpart.

Table 3: PermanenPoverty using different poverty measures:Comparisonof
additive decomposablpoverty measuregRodgers& Rodgersapproachandthe
poverty stability coeficient.

Percentagef permanenpovertybased| NTX* | Additive Decompo-| Poverty Stability Co-
on net equivalent houshold income sition (Rodgers & | efficient(PSC)

(new OECDscale)in averagepoverty Rodgers)

West-Germary (1985-1991) 8.3 47.9 42.4
Germary (1992-1998) 8.9 49.7 39.3
West-Germay (1992-1998) 11.1 53.4 43.6
East-Germayn(1992-1998) 1.4 45.0 25.8

Source: GSOERPSID-Equvalent-Files,author’ calculations, 1% Bottom-Coding,new OECD-scale 1985-
1991WestGermanyonly.

9TheNTX measuremertalcaluteshe percentagef permanentlypoorpersonsamongall personsn povertyat
thatparticularlytime. Therefore the numberscannotbe comparedirectly andweresimply includedherefor
the sakeof completeness.

Comparisonof the resultsfrom the poverty stability coeficient and the ad-
ditive decompositiormeasureusedby Rodgers& Rodgers(1993)indicatestwo
major differences.(Seethe overvien in Table3). On the onehand,all the per
centagesomputedwith the methoddescribedn this paperarelower. Thereason
why the percentagesalculatedwith the poverty stability coeficient arelower lies
with the methodof computationwhich ensuredhatthe coeficient alwaystakes

9



on valuesbetweenzeroand one. With additive poverty decompositionthe per
centageof permanenincomein westernGermairy rosefrom 47.9%in 1985-1991
to 53.4%in 1992-1998.In contrastthe poverty stability coeficientindicatesonly
a smallincreasefrom 42.4%to 43.6%. On the otherhand,the large difference
betweenvaluesfor the two partsof the country (in EastGermary 1992-98addi-
tive decomposition45%; poverty stability coeficient: 25.8%)comedo light. The
differencesn thevaluesfor theeasterrpartof thecountryare,however, very large.

Exaggeratiorof permanenipoverty indicatedby the additive decomposition
methods supportedy additionalcalculationsf inequalityamonghepoor. In this
analysisthe largestreductionin inequalityis indicatedfor the cumulatedncome
of thepoorin the easterrpartof thecountry The NTX methodalsoindicatesthat
little enduringpoverty existedin the easterrpartof Germay.

6 Conclusions

Thepapershowvsthatit is corvenientto usethe Shorrocks-Inde notonly for over
all inequalitymeasurebut alsowith a corvex poverty measurei. e.the FGT with
a poverty aversionparameteof a = 2. This featuremakesit possibleto enhance
thedynamicdescriptionof poverty, becausehe extentof permanenandtransitory
poverty canbe estimatedvith theuseof longitudinaldatasetsA furtheradvantage
of thisapproachs thatthe Shorrocks-Inde is well-known, canbeinterpretedjuite
easily andis sensitve to theamountof mobility within the population.

10
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