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1 Introduction
D uetotheavailabilityofpaneldatainterestinthedynamicsofincomedis-
tributionshasbeengrowingrecently. Ithasbeenrecognizedthatsnap-shots
ofincomeorearnings distributions alonearenotsu¢cientformeaningful
evaluationofwelfare. A societywitharigidincomedistributionwhereev-
eryoneremains inthesamepositionyearafteryearis commonlyregarded
as lesswell-o¤ thanamobile society. T herefore, mobility indices arealso
interpretedasindicatorsof“opportunity”.

T herearemanyempiricalstudies ofearnings and incomemobility, see
e.g. B jörklund(19 9 3), BurkhauserandH oltz-Eakin(19 9 3), Burkhauserand
Poupore(19 9 7 ), H ungerford(19 9 3), G ustafsson(19 9 4), O ECD (19 9 6) and
Schluter(19 96). Foranearliersurveyofempiricalstudies ofearningsmo-
bilityseeA tkinsonetal. (19 9 2). Traditionally, empiricalstudiesofearnings
andincomemobilityhavenotaddressedtheissueofstatisticalsigni…cance
andrigorousinference. Point“estimates” arereportedbutnocon…dencein-
tervals. H owever, thecommonlyusedpaneldatasetsarerarelylargerthan,
say, 15000 observations, overashorttimeframe, andthereforesamplinger-
rorsshouldnotbeneglectedapriori. W eprovidedetailedformulaeandthe
programmingcodenecessaryforstatisiticalinferenceatalevelwhich has
cometodominateinotherempiricalareas.

T hereis alsoalooselyrelatedbodyofliteratureineconometricswhich
studiesearnings/income“dispersion”employingstandardpaneldatamodels.
T hesestudiesarefocusedonexplainingthesourcesofvariationinearnings
andshouldbeinterpretedwithcautionif“mobility” is tobeinferredfrom
them inawelfare-theoreticsense.

T hispaperreviewsalargefamilyofmobilitymeasures, namelythegen-
eralizedentropymobilitymeasures (G EM M ) introducedbyM aasoumi and
Z andvakili (19 86). T heG EM M familyisprominentinthetraditionof“in-
equalityreducing” classofmobilityindices introducedbyShorrocks(19 7 8).
ShorrockshasdemonstratedthatmembersofG EM M thatutilizetheincome
aggregatorfunctionsinM aasoumi(19 86)satisfythegreatestnumberofdesir-
ablepropertiesformobilitymeasures. A lso, recentdeeperwelfare-theoretic
interpretations oftheothertraditiontomobilitymeasurement, thetransi-
tionmatrix/M arkovmodels, pointtothesameG EM M asanidealfamilyof
indices inthatcontexttoo. SeeM aasoumi (19 9 8) forasynthesis.

W eestablishtheasymptoticsamplingdistributionofthesemeasuresusing
the“deltamethod”andtheexistingtheoryofmethodofmomentsestimators.
Sincedi¤erentindividualsfacedi¤erentpanelinclusionprobabilitieswealso
allowforweightedobservationsinourformulae. Similarresultsareavailable
onlyforinequalitymeasures, seeCowell(19 89 ).
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O urempiricalapplicationmaybeviewedas astatisticalinvestigation
andbroadgeneralizationoftherecentstudyofsimilardatabyBurkhauser
andPoupore(19 9 7 ). T hesegeneralizationsare: (i) T heyutilizetwoofthe
members intheclass ofmeasures studied inthepresentarticle (basedon
Theilentropies), weo¤erarobusti…cationof…ndingsoverabroadclasswith
di¤erentaversionparameters. (ii) Toobtain“longrun” incomes, theyag-
gregatebyaddingup incomes overtime, aswasdonein Shorrocks (19 7 8).
T hisassumesin…nitesubstitutabilityofincomeatdi¤erentpointsofthelife
cycle. T his isaserious issueintheconceptionof“permanentincome” and
mobility. W efollowM aasoumi andZ andvakili (19 86)byconsideringarange
ofaggregatorfunctionswhichallowfordi¤erentdegreesofsubstituion, in-
cludingthesimplesum. A gainwestudythesensitivityofourinferencesto
theaggregationmethod. (iii) W ereportstandarderrorswhichallowcon-
structionofcon…dencebands andtests ofhypotheses regardingthe levels
anddi¤erencesofmobilityestimates, overtimeaswellasbetweencountries.
Previousstudiesmerelypermitanumericalcomparisonwithquantitiesthat
maybecasuallyjudgedas “toosmall” or“toolarge”. W e…ndthatsome
di¤erencesinthethirddecimalplacesarestatisiticallysigni…cant.

BurkhauserandPoupore(19 9 7 ) giveanexcellentreviewofthedata, the
reasons forinterestin comparingtheU S and (W est) G ermanywith their
di¤erentlabormarketsandwelfareschemes, andthetypeofmobilitymea-
sures studied here. In particulartheynotethattheexistingeconometric
panelstudies wouldbemisread ifthelargerwagedispersion intheU S is
extrapolatedtoa…ndingofgreatermobilityintheU S thanG ermany. O ur
…ndingso¤ergeneralandstrongstatisticalsupportfortheirconclusionsthat
G erman incomedistributions exhibitgreaterdegrees of mobility forthe
wholesample, aswellasforalmostallsocio-economicsub-groups, de…nedby
age, gender, andeducationalattainment. T his isastatisticalextensionover
abroaderclass ofmobilitymeasures, as wellas more‡exible“permanent
income” functions.

T hepaperis structuredas follows. Section2 describes thegeneralized
entropymobilitymeasuresandderivestheirasymptoticdistribution. Section
3compares incomemobilityin G ermanyandtheU nitedStates. Section4
concludes.

2 G eneralizedEntropyM obilityM easures
T heframeworkfollows M aasoumi and Z andvakili (19 86, 19 9 0). L etYitde-
note incomeofperson i;i = 1;:::;n; in period t= 1;:::;T; and Yt =
(Y1t;Y 2t;::::;Ynt)0. L etSi= Si(Yi1;:::;YiT) bethe‘permanent’oraggregate
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incomeofindividualioverT periods. T hisisjustforconvenience, ofcourse,
sinceonecande…neaggregateincomeoverperiods 1 toT0· T , say, and
developamobilitypro…leasT0approachesT. T hen

S= (S1;:::;Sn)0

is thevectorofaggregateincomesforachosentimeframe. FollowingM aa-
soumi (19 86) thefollowingtypeofaggregationfunctionsarejusti…edonthe
basisthattheyminimizethegeneralizedentropydistancebetweenSandall
oftheT incomedistributions:

Si =

Ã
TX

t= 1

®tY
¡¯
it

! ¡1=¯
for¯ 6= 0 ;¡1

=
TY

t= 1

Y ®t
it for¯ = 0

=
TX

t= 1

®tYitfor¯ = ¡1;

where®taretheweights attachedtoincomeinperiodt,
P

t®t = 1. T he
elasticityofsubstitutionofincomeacrosstimeisconstantat¾ = 1=(1 + ¯).
T hecase¯ = ¡1 corresponds toperfectinter-temporalsubstitutionwhich
subsumesShorrocks’analysisforcertainweights. T hiscaseisalsothemost
commonformulationofthe“permanentincome” conceptineconomics.

M obilityismeasuredastheratioof“longrun” incomeinequalityoccur-
ringwhentheaccountingperiod is extended, andameasureofshortrun
inequality. T helattermayberepresentedbyanyoneperiodofinterest, ora
weightedaverageofthesingleperiodinequalities. O therthanthisnotionof
“equalityenhancing”mobility, nootherwelfaretheoreticbaseshavebeenput
forwardorimplementedinfavorofanyother“mobility”or“dispersion”mea-
suresuntilrecently1. T heextensionofthetimeintervalismeanttore‡ect
thedynamicsandsmoothoutthetransitoryorlifecyclee¤ects. Shorrocks
(19 7 8) proposedthefollowingmobilitymeasures usingtheweighted short
runinequalities, asfollows:

M = 1¡ I (S)P T
t= 1 ®tI (Yt)

1T hisisparticularlysointhecaseofeconometricstudiesof“wagedispersion” inwhich
statisticalcausesofdispersionareusefullyidenti…ed, butwelfare-theoreticmotivation is
lackinginregardsto“dispersion” asameasureof“mobility”, orinequality.
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where I (¢) is the inequalitymeasure. Forconvexinequalitymeasures I (:),
0·M ·1 iseasilyveri…edwhenSisthelinearpermanentincomefunction.
ForotheraggregatorfunctionsseeM aasoumiandZ andvakili(19 9 0). A priori,
therewouldbenoreasonforananalysttogiveunequalweightstodi¤erent
yearsunderstudy. N evertheless, Shorrocks(19 7 8) suggeststheratioofyear
tincometototalincomeovertheT periodsas suitablevaluesfor®ts. W e
considerbothweightingschemeshere2.

T hefamilyofinequalitymeasures usedhere is thegeneralizedentropy
(G E). Foraweightedrandom vectorX = (X 1;:::;X n)0withweights w =
(w 1;:::;w n)0thegeneralizedentropyinequalitymeasureisde…nedas

I ¸(X ) =
1

¸ (̧ + 1)
1
n

nX

i= 1

³wi

¹w

´"µ
X i
¹X

¶¸+ 1

¡1
#

for¸ 6= 0 ;¡1

where ¹X = 1
n

P
(wi= ¹w )X iand ¹w =

P
wi=n. U suallytheweights arethe

reciprocalinclusionprobabilities. For¸ = 0 ;¡1 this indexconvergestothe
…rstandsecondT heilmeasureofinformation, respectively:

I 0 (X ) =
1
n

nX

i= 1

³wi

¹w

´µ
X i
¹X

¶
ln

µ
X i

X

¶

I¡1(X ) = ¡1
n

nX

i= 1

³wi

¹w

´
ln

µ
X i
¹X

¶
:

T heasymptoticdistributionoftheG EM M :
Cowell(19 89 ) notedthattheG Emeasuresofinequalityarefunctionsof

themomentsoftheincomevariable. Similarly, wenotethattheG Emobility
measures canbewrittenas functions ofmoments of(transformed) income
variables. L et¹(X ) =

R1
0 xd F(x); foranyvariableX . T hen, for¸ 6= 0 ;¡1

M ¸ = M (¹(Y1);:::;¹(YT);¹(S);¹(Y ¸+ 1
1 );:::;¹(Y ¸+ 1

T );¹(Ş + 1))

= 1¡

¹(Ş + 1)
¹¸+ 1(S)

¡1
TX

t= 1

®t
µ
¹(Y ¸+ 1

t )
¹ ¸+ 1(Yt)

¡1
¶

2Inotherworkwith P SID dataM aasoumi and Z andvakili (19 86, 19 9 0) havestudied
di¤erentweights, includingPrincipalComponentweightsandunequalsubjectiveweights.
T hey…ndtheseweightareinconsequentialforthequalitiativeinferencesandrankings.
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and

M 0 = M (¹(Y1);:::;¹(YT);¹(S);¹(Y1ln(Y1));:::;¹(YT ln(YT));¹(Sln(S)))

= 1¡

¹(Sln(S))
¹(S)

¡ln(¹(S))
TX

t= 1

®t
µ
¹(Ytln(Yt))

¹(Yt)
¡ln(¹(Yt))

¶

M ¡1 = M (¹(Y1);:::;¹(YT);¹(S);¹(ln(Y1));:::;¹(ln(YT));¹(ln(S)))

= 1¡ ln(¹(S))¡¹(ln(S))
TX

t= 1

®t(ln(¹(Yt))¡¹(ln(Yt)))

L et¹ be avectorofmoments and M = M (¹) adi¤erentiable func-
tion. T hen, forgeneralprocesses thefollowingasymptoticdistribution is
wellknownfor¹̂, a(weighted) estimatorof¹ , (e.g., seeA memiya’s(19 85)
textbook) :

r
n

1 + v2w
(¹̂¡¹) d¡! N (0 ;§ )

with§ =Cov(¹̂)andv2w thecoe¢cientofvariationoftheweightsw . Byan
applicationoftheD eltamethoditfollowsthat:

p
n
M (¹̂)¡M (¹)
(1 + v2w )

1
2 ¾ M

d¡! N (0 ;1)

where

¾ 2M =
µ
@M
@¹

¶0
§
µ
@M
@¹

¶

with
³
@M
@¹

´
denotingthederivativevector. O fcourse, § isusuallyunknown

andhastobesubstitutedbyasuitableestimator§̂ ;also, thegradientwill
have tobe evaluated at ¹̂. H owever, this does notaltertheasymptotic
distribution.

Inthefollowinglemmas thepartialderivatives andtheasymptoticco-
variancematricesaregiven.
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L emma1. T hepartialderivativesforM ¸ , ¸ 6= 0 ;¡1 are:

@M ¸

@¹(Yt)
= ¡

®t(̧ + 1)
µ
¹(Ş + 1)
¹¸+ 1(S)

¡1
¶
¹(Y ¸+ 1

t )
Ã

TX

t= 1

®t
µ
¹(Y ¸+ 1

t )
¹¸+ 1(Yt)

¡1
¶! 2

¹ ¸+ 2 (Yt)

@M ¸

@¹(S)
=

(̧ + 1)¹(Ş + 1)

¹ ¸+ 2 (S)
TX

t= 1

®t
µ
¹(Y ¸+ 1

t )
¹¸+ 1(Yt)

¡1
¶

@M ¸

@¹(Y ¸+ 1
t )

=
®t

µ
¹(Ş + 1)
¹ ¸+ 1(S)

¡1
¶

Ã
TX

t= 1

®t
µ
¹(Y ¸+ 1

t )
¹¸+ 1(Yt)

¡1
¶! 2

¹¸+ 1(Yt)

@M ¸

@¹(Ş + 1)
= ¡ 1

¹¸+ 1(S)
TX

t= 1

®t
µ
¹(Y ¸+ 1

t )
¹¸+ 1(Yt)

¡1
¶

ForM 0 thederivativesare

@M 0

@¹(Yt)
= ¡

®t
µ
¹(Sln(S))

¹(S)
¡ln(¹(S))

¶µ
¹(Ytln(Yt))

¹(Yt)
+ 1

¶

¹(Yt)

Ã
TX

t= 1

®t
·
¹(Ytln(Yt))

¹(Yt)
¡ln(¹(Yt))

!̧ 2

@M 0

@¹(S)
=

¹(Sln(S))
¹(S)

+ 1

¹(S)
TX

t= 1

®t
·
¹(Ytln(Yt))

¹(Yt)
¡ln(¹(Yt))

¸

@M 0

@¹(Ytln(Yt))
=

®t
µ
¹(Sln(S))

¹(S)
¡ln(¹(S))

¶

¹(Yt)

Ã
TX

t= 1

®t
·
¹(Ytln(Yt))

¹(Yt)
¡ln(¹(Yt))

!̧ 2

@M 0

@¹(Sln(S))
= ¡ 1

¹(S)
TX

t= 1

®t
·
¹(Ytln(Yt))

¹(Yt)
¡ln(¹(Yt))

;̧
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andforM ¡1

@M ¡1
@¹(Yt)

=
®t(ln(¹(S))¡¹(ln(S)))

¹(Yt)

Ã
TX

t= 1

®t[ln(¹(Yt))¡¹(ln(Yt))]

! 2

@M ¡1
@¹(S)

= ¡ 1

¹(S)
TX

t= 1

®t[ln(¹(Yt))¡¹(ln(Yt))]

@M ¡1
@¹(ln(Yt))

= ¡ ®t(ln(¹(S))¡¹(ln(S)))
Ã

TX

t= 1

®t[ln(¹(Yt))¡¹(ln(Yt))]

! 2

@M ¡1
@¹(ln(S))

=
1

TX

t= 1

®t[ln(¹(Yt))¡¹(ln(Yt))]

:

L emma2. T hecovariancematrix§ canbefoundusingtheformula:

Cov(¹̂(X 1);¹̂(X 2 )) = (1 + v2w )
Cov(X 1;X 2 )

n

where X 1;X 2 are tobereplaced bytheappropriate variables such as Yt,
Y ¸+ 1
t , Ytln(Yt), orln(Yt)andS, Ş + 1, Sln(S), orln(S).
T heseformulaehavebeenimplementedinG A U SS.

3 EmpiricalA pplication
T hissectionisconcernedwithincomemobilityinG ermanyandtheU nited
States inthesecondhalfofthe19 80s. T hedataaretakenfrom thePSID
andtheG SO EP equivalentdata…les. T hese…lesprovidedataaboutmany
characteristicsofindividualsbetween19 84and19 8 9 . Inparticularthereare
comparablepre- and post-governmentincomevariables forboth countries
(see Butricaand Jurkat(19 9 8) fordetaileddescriptions ofthedatasets).
O urdataare essentially the sameas theones described and analysed in
BurkhauserandPoupore(19 9 7 ). A llofourresultsareobtainedforthein-
dividuallevel…gures, usingequivalencescaleswhennecessary. Burkhauser
andPouporereportpointestimatesofG ini andtwomembersofourmobil-
ityfamily, andtheyuseonlyasimplesum ofincomes overtimefortheir
longrun incomemeasure. Itis knownthatG ini, aswellas someG EM M
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indices(withaversionparameter¸ closetothatofG ini)arerelativelyinsen-
sitivetothetailareasofdistributions. T hismakesthemunrevealingwhen
policyprogramsareoftendirectedtowardthesetails(especiallythelower).
O urapplicationcoversthecasesconsideredbyBurkhauserandPoupore, but
includesasensitivityanalysisbyconsideringmanyothervaluesforthe“in-
equalityaversion” parameter, aswellas theincomeaggregationfunctions.
W ealsosolidifytheempirical…ndingsbystatisticaltestsofsigni…cance, as
wellasprovideanewdynamicmobilitygraph.

3.1 D ata
Pre-governmentincomeisthesumoftotalfamilyincomefromlaborearnings,
asset‡ows, privatetransfers, andtheimputedrentalvalueofowneroccu-
piedhousing. L aborearningsincludewagesandsalaryfromallemployment
includingtraining, self-employmentincome, andbonuses, overtime, profes-
sionalpracticeortrade, andpro…t-sharing. A sset‡owsincludeincomefrom
interest, dividends, andrent. InG ermanyprivatetransfersincludepayments
from individualsoutsideofthehousehold. T heseincludealimonyandchild
supportpayments. IntheU S privatepensions, VeteransA dministrationpen-
sions, andannuities arealsoincluded. Estimationoftheimputedvalueof
housingdi¤ers betweenbothcountries: In G ermany imputedrentalvalue
ofowneroccupiedhousingisarespondentsuppliedestimateofthemonthly
rentalvalueoftheirdwelling. T his estimate is annualized. IntheU S im-
putedrentalvalueofowneroccupiedhousingis6.0 percentofthedi¤erence
betweenthehousevalueandtheremainingmortgageprinciple.

Post-governmentincome is thesum oftotalfamily incomefrom labor
earnings, asset‡ows, private transfers, publictransfers, and the imputed
rentalvalueofowneroccupiedhousing, minustotalfamilytaxes. Earnings,
asset‡ows, privatetransfersandimputedrentalvalueofhousingarede…ned
as in pre-governmentincome. In G ermanypublictransfers include hous-
ingallowances, childbene…ts, subsistenceallowancefromtheSocialW elfare
A uthority, specialcircumstancesbene…tsfromtheSocialW elfareA uthority,
SocialSecuritypensions foroldage, disability, orwidowhood, government
studentassistance, maternitybene…ts, unemploymentbene…ts, unemploy-
mentassistance, andunemploymentsubsistenceallowance. IntheU S pub-
lictransfers includeA FD C payments, supplementalsecurityincome(SSI),
socialsecuritypayments, unemploymentcompensation, worker’scompensa-
tion, andthefacevalueoffoodstamps.

ForG ermany, totalfamilytaxesarederivedbymicrosimulationroutines
developedbySchwarze(19 9 5). T heyincludeincometaxes, churchtaxes, and
socialsecuritypayments(health, unemployment, andretirementinsurances).
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T heseroutines assumethat, allmarriedcouples …lejointly, all…lingunits
takethe standarddeductions andnootherdeductions, andallemployees
aresubjecttotheaveragenationalcontributionratesforhealth, unemploy-
ment, andretirementinsurance. U ndertheseassumptions, ratheraccurate
estimates ofthetaxburdenareobtainedforG ermany. Post-government
(post.gov) incomedataareobtainedusingtheseestimates.

FortheU S, totalfamilytaxesincludesincometaxesofthehead, partner
andotherfamilymembers, aswellaspayrolltaxesoftheheadandpartner.
Incometaxvalues areprovidedbythePSID . Payrolltaxes arecalculated
bybracketinglaborincomeand applyingtheaveragepayrolltaxratefor
thatbracketasreportedbytheSocialSecurityBulletin, A nnualStatistical
Supplement(19 9 0).

O thervariableswhichweusedarethenumberofpersonsinthehousehold,
age, years ofeducation, participationlevelinthelabormarket, andsexof
theindividual. T hedataseto¤erstwoequivalencescales, theO ECD scale
andtheEL ES scale.

Inspectingthedataclosely, one…ndsthatsomeobservationsareimplau-
sible. Forinstance, itisnotlikelytosurviveonanannualpost-government
incomeofmerely1000 D M . SomeG E inequalityandmobilitymeasuresare
knowntobeespeciallynon-robusttomeasurementerrors inthetailsofin-
comedistributions, seee.g., CowellandV ictoria-Feser(19 96), andCowelland
Schluter(19 9 8). Inordertoavoidthiskindofsensitivityweexcludedindi-
vidualswithannualpost-governmentequivalentincomesoflessthanU S$450
andD M 1000.

3.2 InequalityR esults
A s a…rststep itis necessaryandinformativetoanalyzetheG E indicesof
inequalityforbothcountries. W ehaveexempli…edtheseresults intable1.
W ereportaggregatorfunctionsandinequalitymeasureswhicharedi¤erent
from theones reportedinBurkhasuerandPoupore(19 9 7 ). T his ismerely
toeconomizeonspace. O urresultscon…rm their…ndings, andmoreexten-
siveresultsareavailablefrom theauthorswhichdemonstrateaqualitiative
robustnesstothechoiceofinequalitymeasureandtheaggregationfunctions.

Forthe PSID , thelefthand panels oftable 1 reportG E inequalityof
nominalpostgovernmentincomeequivalizedbytheO ECD scale. Tworep-
resentativeparametercombinationsareconsideredtore‡ectdi¤erentdegrees
ofinequalityaversion/inter-temporalsubstitution. Inequalityisreportedfor
eachsingleyearandforaggregatedincomeoverincreasingnumberofyears.
T herow“from” indicatesthestartingperiod, andthecolumn“until” reveals
thelastyearofaggregation. A sanexample, with¸ = 0 and¯ = ¡1 (T heil’s
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measureoversimplesum ofincomes), theinequalityofincomesaggregated
over19 86-19 88 is 0.2327 . Standarderrorsareinparentheses.

FortheSO EP, therighthandpanelsoftable1 depicttheG E inequality
measuresforthesameincomevariableasabove. ConsistentwiththePSID
entries, thechangesoftheinequalityvaluesaregenerallystatisticallysignif-
icant. G iventhenatureofapproximations inthe D eltamethod, thehigh
degreeofsigni…canceinmostoftheseentriesiscomforting. Inparticularwe
notethatincomeinequality intheU S …rstdeclines, then increases signi…-
cantlyinthelatteryears ofthe80s. Somuchso, thataggregated income
inequalityincreaseswhentheselatteryearsareincluded.

W ealso…ndthatinequalityisstatisiticallysigni…cantlylowerinG ermany
thantheU S, atanylevelofaggregation. T hese…ndingsarepredictiveofthe
mobilitypro…les.

3.3 M obilityresults
L ookingatoverallpost-governmentmobilityinbothcountrieswe…ndthat
incomemobility is clearlyhighernumerically in G ermanythan intheU S.
T hese di¤erences are statistically signi…cantatallreasonable levels. W e
reportonlyafewtypicaltableshere, butthis …ndingis robustwithrespect
totheweightingscheme, theconsiderationofin‡ation, theequivalencescale,
theaggregationmethod(¯) andtheinequalitymeasure(¸). T heseprovide
signi…cantand extensivegeneralizations ofthe Burkhauserand Poupore’s
numericalresults.

Bothshort-runandlong-runmobilityarehigherin G ermany. Itseems
thataggregatingincomeoversixyearsorsogivesareliablepictureoflifetime
inequalityintheU S. In G ermanytheaggregationperiodwouldhavetobe
longer— howmuch longercannotbe inferred from theavailable sample
period.

Table2 showsthegeneralizedentropymobilitymeasuresforthetwocoun-
tries. Forinstance, taking¸ = 0 ;¯ = ¡1 as in Burkhauserand Poupore
(19 9 7 ), overtheperiod19 85-19 8 8 , mobilityestimatesforG ermanyandthe
U S are0.1809 and0.107 1, respectively. Standarderrorsbasedontheformu-
laederivedintheprevioussectionarereportedinparentheses. T heasymp-
toticdistributiontheorysuggeststhatthese…guresarestatisticallysigni…-
cant. A relativelyplausibleassumptionofindependencebetweenthesetwo
samplesallowsforquickcomputationsandthestatisticalrejectionofthenull
hypothesisofequalitybetweenthesetwoestimates. Inthisexamplein‡ation
wasnottakenintoaccountandtheequivalencescaleistheO ECD scale.

Figures 1 and2 depictthesameindices (with¸ = 0 and¯ = ¡1). T he
lowestlines showthetwo-periodmobility, the nextlines showthe three-
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Table1: G EInequalityofpost-governmentincome, O ECD equivalized
P SID SO EP

¯ =¡1 and¸ =0
until until

from 19 84 19 85 19 86 19 8 7 19 8 8 19 8 9 19 84 19 85 19 86 19 8 7 19 8 8 19 8 9
19 84 .2086 .207 9 .2061 .2040 .2106 .2223 .1308 .1126 .1052 .09 83 .09 41 .0881

(.0054)(.007 5)(.007 6)(.007 4)(.0080)(.009 3)(.0040)(.0033)(.0033)(.0028)(.0026)(.0020)
19 85 .2380 .2230 .2158 .2225 .2335 .127 9 .1162 .1052 .09 9 8 .09 21

(.0101)(.0088)(.0080)(.0085)(.009 9 ) (.0047 )(.0046)(.0034)(.0030)(.0022)
19 86 .237 1 .2236 .2327 .2443 .1333 .1118 .1051 .09 7 0

(.007 3)(.0068)(.0083)(.0101) (.008 9 )(.0041)(.0031)(.0024)
19 8 7 .2417 .2502 .259 5 .1130 .1084 .1000

(.0068)(.009 2)(.0112) (.0028)(.0029 )(.0024)
19 8 8 .29 10 .2860 .1231 .1082

(.0135)(.0138) (.0037 )(.0029 )
19 8 9 .3056 .118 9

(.0137 ) (.0036)
¯ =0 and¸ =¡1

until until
from 19 84 19 85 19 86 19 8 7 19 8 8 19 8 9 19 84 19 85 19 86 19 8 7 19 8 8 19 8 9
19 84 .219 8 .2086 .2062 .2030 .2014 .2069 .1259 .1067 .09 86 .09 35 .09 15 .0861

(.0041)(.0042)(.0043)(.0043)(.0044)(.0047 )(.0028)(.0022)(.0019 )(.0019 )(.0019 )(.0017 )
19 85 .2326 .2211 .2138 .2114 .2164 .1230 .1086 .1003 .09 7 4 .09 07

(.0053)(.0049 )(.0045)(.0046)(.0050) (.0031)(.0024)(.0021)(.0021)(.0018)
19 86 .2415 .2259 .2226 .227 2 .1232 .1056 .1023 .09 46

(.0048)(.0044)(.0046)(.0051) (.0044)(.0022)(.0022)(.0019 )
19 8 7 .2455 .2360 .2385 .1166 .1105 .1004

(.0047 )(.0049 )(.0055) (.0025)(.0024)(.0021)
19 8 8 .2651 .257 4 .1242 .107 8

(.0067 )(.0067 ) (.0029 )(.0023)
19 8 9 .27 60 .1188

(.0069 ) (.0029 )
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Table2: G Emobilityofpost-governmentincome, O ECD equivalized
P SID SO EP

¯ =¡1 and¸ =0
until until

from 19 85 19 86 19 8 7 19 88 19 8 9 19 85 19 86 19 8 7 19 88 19 8 9
19 84 .0630 .0865 .1067 .1223 .1235 .1137 .1629 .19 25 .2142 .2443

(.0030)(.0034)(.0040)(.0041)(.0048)(.0045)(.0057 )(.0069 )(.007 9 )(.0082)
19 85 .0563 .08 7 0 .107 1 .1106 .09 7 5 .1467 .1809 .2127

(.0024)(.0030)(.0035)(.0042) (.0054)(.007 6)(.008 7 )(.009 2)
19 86 .0607 .08 7 1 .09 35 .1027 .149 9 .1854

(.0024)(.0030)(.0039 ) (.007 9 )(.009 6)(.0102)
19 8 7 .057 5 .07 31 .0801 .127 8

(.0022)(.0034) (.0035)(.0046)
19 88 .0439 .08 7 8

(.0027 ) (.0045)
¯ =0 and¸ =¡1

until until
from 19 85 19 86 19 8 7 19 88 19 8 9 19 85 19 86 19 8 7 19 88 19 8 9
19 84 .067 9 .09 33 .1147 .1386 .149 5 .1231 .17 37 .19 84 .2158 .2463

(.0029 )(.0029 )(.0031)(.0038)(.0040)(.0053)(.007 5)(.007 8)(.007 6)(.007 7 )
19 85 .0583 .09 18 .119 6 .1313 .1088 .1536 .1825 .2154

(.0019 )(.0025)(.0034)(.0035) (.0086)(.009 2)(.0085)(.0082)
19 86 .0619 .09 69 .1108 .1142 .1525 .188 9

(.0021)(.0029 )(.0029 ) (.0121)(.0101)(.009 2)
19 8 7 .0668 .08 7 7 .0816 .1355

(.0028)(.0025) (.0036)(.0050)
19 88 .0510 .09 09

(.0023) (.0049 )
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periodmobility, etc. N otethatthetraditionalmobilitypro…le– i.e., extend-
ingtheaccountingperiodwhilekeepingthestartingperiod…xed, isobtained
byconnectingthe…rstpointsofeachline.

W eagreewithBurkhauserandPouporethatthese…ndingsdemonstrate
thattheinferencesmadeaboutearnings/wagedispersioninthepaneldata
studiesfailtore‡ect“mobility” thatisproducedinG ermanybygovernment
programs andtaxes. T heexplanationis thatourmeasuresofmobilityare
conceivedintermsoftheusualincreasingandSchur-concave(equalitypre-
ferring) SocialW elfareFunctionswhichacknowledgeasubjectivedirection
toincomemovements. Varianceanddispersionarequestionablemeasures
ofmobility. T heyaremerelyindicatorsthatsuggestthepotentialforhigher
mobilityinthelessrigidandlessorganizedlabormarketsoftheU S. T his
potentialisnotrealized.

O urcomparativerankinginferencesarenotparticulartogroup charac-
teristics. Inordertoexplorethisquestioninourapproach, onedecomposes
mobilitymeasures. T heparalleltothis istheinclusionofthecorresponding
characteristicsascovariatesinregressionstudies. T hus, wesplitthesamples
accordingtovariouscriteriaandinvestigatemobilitywithineachgroup(we
didnottakeintoaccountincomemobilitybetweengroups). W enotethat
theorderingis robustrelativetoadjustmentforin‡ationbytheconsumer
priceindices.

Itturnsoutthatmanygroupcharacteristicsdonothaveasigni…cantim-
pactoncomparativeincomemobilitypro…les. Forinstance, lookingatmales
andfemalesseparately, themobilitypictureslookverysimilartotheonesin
…gures 1 and2. T hesamemaybesaidofwhichequivalencescaleis used,
O ECD orEL ES. U singhouseholdincomeinsteadofequivalized individual
income, we…ndthatthemobilityestimatesaresomewhatlowerforG ermany
butunchangedfortheU S. T hesamephenomenonwasobservedusingper
capitaincome.

3.3.1 A ge

Toinvestigatethe impactofage, wesplitthesample intosixagegroups.
Table3 clari…es theageclasses andtheirsampleshares averagedoverthe
19 84-19 8 9 period. T heagestructureofthetwocountriesdi¤er.

Tables 4 and 5 showthe G EM M foreach oftheagegroups forboth
countries. T heparametercombinationscorrespondtoT heil’s …rstmeasure
ofinequality, andthearithmeticincomeaggregators. T hisfacilitatesdirect
comparisonwiththeBurkhauser-Poupore…ndings. O thervalueshavebeen
triedandareavailablefromus.
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Figure1: G EmobilityindexforthePSID

Figure2: G EmobilityindexfortheSO EP
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Table3: A geclassesandproportions
A geclass P SID SO EP
0 – 15 0.232 0.154
16– 25 0.122 0.131
26– 35 0.160 0.111
36– 50 0.116 0.169
51 – 65 0.07 4 0.112
66+ 0.050 0.056

A s canbegleanedfrom theseresults, age is aratherimportantsource
ofheterogeneityinmobilityindicators. Forbothcountries, mobilityisgen-
erallyhighestforthesecondagegroup (youngadults aged16-25) andde-
creasingthereafter. T his isconsistentwithpriorexpectationsregardinglife
cycleearningpatterns, andoneofthemainreasons oneprefers tolookat
mobilityratherthan staticsingleyearestimates ofinequality. Forallage
groups, mobilityis statisticallysigni…cantlyhigherin G ermanythaninthe
U S, sometimes dramatically so. Trede (19 9 8) obtains similar…ndings for
the“earnings” pro…les in W estG ermany. T his phenomenonwas notedby
Burkhauserand Poupore (19 9 7 ), and is contrarytosomewhatmisplaced
priorexpectations thatfreerU S labormarkets willlead togreatermobil-
ity compared tomorerigid markets in G ermany, emphasizingcredentials
andunion-managementnegotiatedwagelevels. O urinferences putthese
contrary…ndings onastatisticallysoundandcomparablebasiswiththose
gleanedfrom theexistingeconometricstudieswhichoften…ndstatistically
largerdispersionsfortheU S earnings.

4 Conclusion
W ehavederivedtheasymptoticdistributionoftheG Emeasuresofmobility
proposedbyShorrocks-M aasoumi-Z andvakili. O urresultscoverthecaseof
independentbutnotnecessarilyidenticalprocesses. O urresultsalsoallowfor
thecommonphenomenonofweightedobservations, forinstance, byinclusion
probabilities.

O urprimaryfocuswasthepost-governmentincomemobilityinG ermany
andtheU S.O urmainempirical…ndingisthatmobilityestimatesarestatisti-
callysigni…cantlyhigherinG ermanythantheU S.W e…ndthatthisordering
existsforallofoursixagegroups. O urpreliminarylookatpre-government
incomedistributionshassofarindicatedthesameorderings.

W ehavealsolookedatthetraditionalmobilitypro…lesanda“moving”
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Table4: G Emobilityofpost-governmentincomebyagegroups, partI
P SID SO EP
until until

from 19 85 19 86 19 8 7 19 88 19 8 9 19 85 19 86 19 8 7 19 88 19 8 9
A ge0–15

19 84 .0544 .0804 .1044 .119 7 .117 5 .09 80 .1311 .169 0 .2061 .2330
(.0033)(.0045)(.0044)(.0056)(.007 7 )(.007 4)(.009 9 )(.0131)(.0151)(.0180)

19 85 .0548 .0882 .1049 .1033 .0823 .138 7 .17 68 .207 8
(.0036)(.0038)(.0053)(.007 0) (.009 2)(.0152)(.0184)(.0216)

19 86 .0639 .0835 .0851 .1183 .1628 .189 1
(.0035)(.0050)(.0065) (.0167 )(.0225)(.0267 )

19 8 7 .0508 .07 36 .07 60 .1167
(.0026)(.0035) (.007 2)(.0115)

19 88 .0449 .0854
(.0027 ) (.0122)
A ge16–25

19 84 .107 9 .1603 .19 26 .209 8 .2128 .1480 .227 9 .28 7 1 .339 6 .3864
(.0062)(.007 9 )(.009 5)(.0120)(.0189 )(.0145)(.0128)(.0141)(.0168)(.0200)

19 85 .107 9 .1530 .1843 .19 24 .1452 .2134 .28 7 8 .3431
(.0060)(.007 9 )(.0111)(.018 7 ) (.0142)(.0204)(.0212)(.0254)

19 86 .09 49 .139 4 .1528 .137 6 .2260 .29 7 2
(.0063)(.009 9 )(.017 2) (.0210)(.0236)(.0280)

19 8 7 .08 7 2 .09 58 .1260 .2144
(.008 9 )(.0147 ) (.0114)(.0164)

19 88 .0483 .1530
(.0088) (.0146)
A ge26–35

19 84 .0852 .1118 .129 8 .1406 .1500 .137 6 .219 4 .257 5 .2862 .29 57
(.0060)(.007 0)(.0069 )(.007 4)(.0081)(.0105)(.0136)(.0150)(.0158)(.0150)

19 85 .0647 .09 86 .1169 .1316 .1416 .2019 .2502 .27 65
(.0056)(.0060)(.0066)(.007 4) (.0107 )(.0137 )(.0161)(.0164)

19 86 .0656 .09 22 .1114 .137 3 .2028 .2411
(.0043)(.0057 )(.0063) (.0109 )(.0153)(.0169 )

19 8 7 .059 6 .09 34 .09 83 .1543
(.0042)(.0055) (.0101)(.0136)

19 88 .067 4 .1148
(.0044) (.0117 )
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Table5: G Emobilityofpost-governmentincomebyagegroups, partII
P SID SO EP
until until

from 19 85 19 86 19 8 7 19 88 19 8 9 19 85 19 86 19 8 7 19 88 19 8 9
A ge36–50

19 84 .0628 .09 18 .1143 .1266 .1180 .1041 .1380 .1657 .169 3 .19 56
(.0048)(.0063)(.0067 )(.0088)(.0122)(.008 9 )(.0101)(.0115)(.0111)(.0112)

19 85 .07 05 .09 9 9 .1154 .107 8 .07 9 0 .1227 .1455 .167 7
(.0056)(.0062)(.0085)(.0116) (.0088)(.0112)(.0106)(.0103)

19 86 .07 36 .09 80 .09 9 4 .07 00 .119 4 .1405
(.0061)(.007 9 )(.0104) (.0065)(.009 3)(.0088)

19 8 7 .0538 .069 5 .07 7 9 .1052
(.0046)(.0080) (.0067 )(.007 0)

19 88 .0417 .0606
(.0064) (.0065)
A ge51–65

19 84 .0447 .0604 .07 54 .09 9 3 .1002 .0832 .1412 .1645 .1854 .218 9
(.0084)(.009 8)(.0117 )(.0145)(.0157 )(.0068)(.0152)(.019 9 )(.0247 )(.0247 )

19 85 .039 3 .0639 .09 32 .09 7 2 .1024 .1433 .17 41 .2128
(.0059 )(.009 2)(.0130)(.0147 ) (.0160)(.0226)(.027 5)(.027 0)

19 86 .0463 .0814 .0849 .109 8 .1600 .1968
(.0068)(.0102)(.0120) (.0220)(.029 4)(.029 4)

19 8 7 .0620 .07 08 .0807 .1342
(.0083)(.0109 ) (.0080)(.009 5)

19 88 .0420 .0844
(.0084) (.0088)

A ge66+
19 84 .07 18 .07 40 .089 6 .09 27 .09 48 .147 4 .167 1 .17 7 8 .17 45 .19 11

(.0114)(.0062)(.007 9 )(.0067 )(.009 9 )(.017 9 )(.0202)(.0255)(.0210)(.0232)
19 85 .0335 .0657 .069 1 .07 33 .0584 .1133 .1180 .129 1

(.007 3)(.0050)(.007 0)(.0103) (.009 3)(.0210)(.0147 )(.0167 )
19 86 .0488 .0616 .0664 .07 9 4 .0814 .107 1

(.0061)(.0050)(.007 8) (.027 3)(.0140)(.0127 )
19 8 7 .0581 .0637 .0567 .09 40

(.007 9 )(.0057 ) (.0107 )(.0113)
19 88 .0418 .0807

(.0064) (.0127 )
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pro…le. T hetraditionalgraphicalanalysis is supplementedand supported
byourstatisticaltechniques and …ndings. W e …nd that, forthe U S, the
estimatedpro…lebecomesalmost‡ataftersixyears. T hismaysuggestthat
asixyearaggregationperiodisadequateforrepresenting“longrun” incomes
in the U S. In contrast, the G ermanmobility pro…le is steeperand has a
positiveslopeevenattheendofthesixyears. L ongersampleperiods are
requiredtostudythis issuefurther.

O newelfareimplicationoftheseresultsisthatthecombinationofhigher
annualinequalityandlowermobility intheU S indicates ahigherranking
forG ermanyintheserespects. B utgiventhatourinequalitymeasuresare
relativeindices, theseinferencesneglectthehigheraverageincomeintheU S
andshouldnotbeusedtoindicatewelfarelevels inthetwocountries.
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