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Abstract

This paper is about the distributional dynamics of net household income
in Germany, the US, and the UK. We reject the common wisdom that
Germany is a country in stasis: stable cross-sectional distributions are
deceptive, concealing substantial movements beneath the surface. The
US and the UK underwent a process of income polarisation.

For the study of mobility, stochastic kernels are used because
standard approaches based on mobility indices and transition matrices,
which group persons into income classes of arbitrary size, lead to
misleading conclusions. The measures attribute greater mobility to
Germany than to the US, but this ranking is entirely driven by the
substantially greater mobility of the German poor. In order to determine
whether income changes are transitory or permanent, a law of motion
for income is estimated.



1 Iniroducton

T hispaper 1sabout ( igtrib utiora ld yram k£ sinthree ma pr ecorom es- the U S, Wes
6 ermary,art the UK - inthe 1980 sar 90s.ll og resarch hascorertratel orcol
Etirgcrosssctorallevi ene (ke, Br irdane, AtkikmnR airw ater,ari Smeel iIrg
(1994)), but thisapproach carvot esab ks w hether the ¢ isrib utiora Ichargesare
permarert or trargtory, or to w hat extert the charnesofmovirg W or ¢ ow Nthe
imome hdder are aBecteld -To add ressthe mportart quedsorgwe ux threewell
krow Nnparelld atasts the 6 ermanSoc b-t coromik Parel (¢ SOt P), the US Parel
Stu yofinome Dyramcs(P SID),art the Britidh Housholl ParelSurvey BHP S).
Accord rgto a commonbut rever sbgartiatel wigom, the US ard £ uopean
courtresare ofentakento be worl sapart. Thisview judapossthe US asa
very mob ik ¢ ety,w hch ariesfom hbour market °exa ility ard the sna Bw e Mre
date, w ith animmob ik £ urope. INnpartcukbr, ¢ ermary isofencarcatuel asa
courtry ingags butderel by a hrge wellire gate ari regubtel hbour markets.
Asit tursou, thisven ismidaken. We d emorsgrate that akhough the cross
sctoraleviiene at rg appearsto spport thisview , the movemerisunier Virg
the d igrb utiorstela d Rerert fory.-Deceptively dab Bcrosssctiorall igsrb utbrs
iN6 ermary cornnealsb gartim Imovemert bereath the srfce. INnfct, far an
mob ility measresattrbue a geater mob ility to 6 ermary thanto the US_T his
suprigrg fct hasab beenob<rvel - without exp hration- by B urkhausr ani
Powpore (1997) - Here we show that thisresut isd rivenmairly by the sb gartn iy
geater mob ility oforly ore inome gow, the poor.
Anirterratioralcomparinofinome d yramk treri sover am ikr poirtisinthe
budresscye B! isofad d itibra lirterest dne the three courtrieshave d eve bped d iPer-

'TheUS ad @ esHt emany mowed thraugh brgely syndhanised business o/ckes, with the
US epaiaang the geater anplituce. T he recessias at the begning of the 1980 s Ibsted untill
1983, afterwhidh a boom begen o uniod - In the madestt erman boom, unempbymeant in the
W est gradually €l fiom 8 0% in 1984 104 2% in 1991 , whi bt autput expanded steedily. In the




ernt ©c B lirktutorsto ad | ressthe rid<sto housholl INomes enompassrgscil
irgrane, the welfire gate, ara more colctive or cormersalarrarggmerts gv-
errirgemp byer-emp byee rehtors. Il oreover, our resulksare mportart Br poky
makersasuri ergan irgthe Brcesw hch gpvernmovemertisuw or ¢ ow Nthe imome
hdder ara w hether sch chargesare trargtory or permarert isimperative Br the
d eggnoTe®ective w e lire progammes.

¢ SOEP,PSD,arnt BHP Sare hichquae kitypare s veryamibkr ind esgnw hchare
welsutel Br anirterratoralcompari®nofinome ( yramrs. Armuw lirtervien s
darted IN1984,1968,art 1990 repectively. Ast ermaryard the U S move through
a breely smhronsl bugresscye B, we examire the years1984-1994 ¢ SOEP) ani
1982-1992 (P SID).T he youth ofthe BHP Sorllyperm itsanara l/asofthe years1990-
1994 _ T he ranome cornept to he examired INthispaper isarmualequivaliel pod-
taxpog-bere t per@rallimome,derived inaMlthree d atastshy the d ata provil ers
throuch a taxbere t Smubtion.Samp b stesabaysexeedel 10000 ob ®rvatiors
Apperi iX A gvesa detailbl desriptionofthe d atasts inome de rition samp b
Fes ari provi espertirert Smmary gdatid s.

T he gruture ofthe paper ariesfom the two d mergorsofinome ( yramcs.
Folbw rgQueh (1995) aniraghtBillapproach isto ( idirguish b etw eendhape d yram-
rsan irra-d ikrb utioralmob ility. T he d egee to w hich the sape ofthe inome
digrbutbnNchargesis mportart to recort , but 1t isorly ore aect ofl idrb u
torald yramrs. T he scord mportart Eature isthe extert to w hich peop B move
W or dow Nthe irmome kdder. However, shape d yram £ sare urinbrmative ab out
inra-d ikrb uioralmob ility, Br a gatk gape iscorggert w ith sch d emetrraly
oppogte worll sirw hrh peop B Brever retaintheir inome pogtiorsg or ore irw heh

they sy ap them inessritly. T hispaper thusd v esratura iy irto three parts.We

US, uempbymaittell fran 95 ©5 2 by 1989 butbegen to gowv thereafter- T he U K su@aed a
axractian in the early 1 990 s but gronth resumed and unemploymeattdecined in 1993 _See T abke
10 in the data gppadix Torthe ampkEte time series._



examire b oth faped yramrsani irtra-d igrb utioraImob ility inthe three courtries.
T hernwwe Brmubkte ard edimate hw sofmotonN®r INomes.

Il ore speci cally, the paper isgrutuel asBbw s. Section? boksat the charg
irgshape ofthe inome d igrb LbrsiNt ermary,theU S,art the UK arl examires
varbusgaphralfatuesina datidcal gt - Section3 isd evoted to the Uy oF
inra-d igrbutioralmob ility. At rg, varibusmob ility measresare presriel , bu
it isiemordratel that thisgariard approach sRers¥om the arb itrariressofthe
mpo<| ( iIsretistorsresukirg incorfrtirgresuksart un kar valle jul gnens.
0 fenthe spposi by datr 6 ermanc ety Isaccori el geater mob ility thanthe
US. It iIsarged that thes mob ility measresare poor gatidr softhe fochagr
lkerrell ani a ( irect examiratonofthe sochadr lkerrekisprefrab B. Firall, a
mod el Br the bw ofmotionofhoukhol INomeshasxi onthe InMome decompos
tiorbetweenpermarent"art trardgtory’ comporerisispropos! iNsctiorndt U drg
m irmum-d igarne method s the mod elisesimatel fom the covarene grutue oF
inome charges. Asyear-to-year irnome chargesmore thantwo perod sapart are
approxamatel urorrebtel ari the corre htionofinome chargesinadl pcert years
isregative,a ll AQ) eci cation®r the trargtory inome comporert ise>xam ired

iNnd etaiL SectobNn5con Li es

11 Agectsofl rbupbralli yrames

INnori er to make the coneptsofdhape { yramrsani irtra-¢ igrb utioralmob ity
more prec i, cordl er the Tbw irg bw ofmotiongverrirginomes. Let the imome
idrbutionat time ¢ F¢ e a probab ilitymeasre | where , (i1 ;YD = F«Y)-
For bw Fequeniydata urd NG SOE P or P SD tisd isrete (yearg-A amp b bw
order peci catiorcoul be

= TG a1 W) @
where uisa digubarne arl Ty, isa sutab B operator (ofenthe ad pirt ofthe

Il arkov operator) mappirga pertubed probab ility measure at time t§ 1 irto the
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curert ore (e alb Quah (1995)) . T he Brcesgpverrirgthe imome ( ikrib LtioNare
albwed tobe time-varyirg-A more eci ¢ mod elisa gochagt kerrelequation®r

the prob ab ility measre
z

AA) = KgiA). 610Y) @)
Brallmeasurab B Aw here the ochagr lerrelK 41 (y; A) canbe irterpreted asthe
prob ab ility ofmovirg irto st A gvenirnnome kvelly at time tj 1. Hthe fochagr
lerrelwere ( isrete, it woul be a trargtionmatrix. Shape ¢ yram t sare captured
iNthe time sriesofF¢or |, an Kg1() mbrmsabout irtra-d igrib utiorallmob ility.
W hil we do rot attempt to corgrut the operatorsTg,, we will bokid irectly at
each asect ofthe d krbubrald yramis. We rg tunto the shape d yramcsoF
the Inome ¢ igrb wobNING ermary, the U S, ard the UK .

2 Cros<sctioral(sape) i yramrs

E >am inirgthe chargrgexterra ldhape ofthe crosssctoralinomed ikrb utibrcan
el @me gt onthe bw ofmotbNgverrirg inomes. A raturallapproach to the
asesnert ofthesx daped yramrsisto d eprt the crosssctorsudrglerre ll ergty

method s

21 Some gatidrallpreimirares

T he derdty edimator reel sto take o accourt the i vl talsmp lrg weights
whih ari® mog promirerilly fom deberately overamp lrg seci ¢ gowpsofthe
popubton.To accommod ate the arsressofthe d ata inthe right taillofthe inome
ligrbuton anexporert By iNreagrgbanw 1 th hasbeenu=sl which perbrms
optima /" w ith repect to @me criterionErtiori. To corertrate oNnthe main

IS E - the Shapes- Inomesare rormaliel at the cortemporareousmel iars.

25eeSikemman € 986)art aerd € 991).T he estimatorforthe darsity of the weidhited data F 6
atpdntx is T = [NHF! P WK X i X iFriwhere w; is the weidht of dosenation X ; and KO
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T he gaphralmode ofaralgs- anexamiratonofthe derdties- reel sto he
app kmerted by frther fatigca le>am irators. Hthe | erdtiesappeartobe amihr,
a ronparametrc two-i el K olhogprov-Smirrev ted isappropriate to teg w hether
the mome d igkrbutbrsare irleel 1 ertcall For :queriialltegsofequa ity ofthe
inome ( idkrb ubrsiNperiol starn t 1,Tab B 1 reportsthe valesofthe ted
datidr ard their approxamate p-valles.

Secori , the rumb er ofmod esofthe iNome ( erdtycarnbe sruin<sl datidcaly
udrg a bhootdrap teg proposd iNnSikberman(1981). Suh iMbrmatonab out the
rumb er ofmod esismportart asi i€int mod esare irl cative ofm pdure popubtiors.
T he ted 1Ishasd onthe #ct that the rumber ofmod esofa 6 aussan erdty esimate
iIsrond ecreagrgasthe bariw d th h inreas. For a ted oFkmod ality, the rull
hypothegsisthat the runb er ofmod esequa EK, acpirg the alkerrative hypothegas
ofmore thankmodes. T he teg proceel sastbw s. From the dersty, w hch has
heenresalbl % asto have the same variane asthe origralsmpk, d rav s mp ks

w ith rep hkcemert . T hisisachkvel by sttirg
X2= v+ L+ h2=W)i%5WE §vP+ h™)

w here y5' are smp B w ith rep kcemert fom the originnlsmp B, y° isitsmean #*
itsvariare an " is! igrb ued asa garnard rermall (1+ h2=%)i’> jsthe resa lirg
Hetor, and " ISt aussangne the kerrelist aussan Next, compute the d ergty
ofthe bootdrap s mp bk ari court itsmod es. Let h d erote the snalks valle ofh
prod wirga kemod alld ersty, ari h tsequiva krt Br the bootgrap s mp B_T he p-
valle isapproxanated asa quartikofthehd trbuorby#fhg> hg=B ,B beirg
the rumber ofhootdrap smpks. B = 50 waschosn T he teg hasthe v irg
inerpretatiom. A hrge valle ofh, inl catirgthat a bt ofsnoothirg isreed ed to

cererate kmod es istakenasevi ene aquirg the rullhypothegasofkimod a ity

is the kearmel . T he bandwiditts h have been dosen ‘otimally™ using the method ofatss~alidatian.-
T he inaessing bandwidth is dotained simply by estimating the dasity of the bg of incone ard
then epaatiating the ebdsseenales .-



Figure 1 here

Figure 1: Dergty esimatesofthe inome ( ifrbuubnNinWed ¢ ermary, the U SA,
art the UK . lnomesare rermaliel at the cortemporareousmel ars. P btsare

trunnated at the 99% quartiksr better visalc hrity. Weidhtel d ata.

Asa cormquenie,a hrge vale ofp istakento spport the rullhypothegas w hiK a
bw p-vale corgitutescordi erab b eviierne acpirg it-Tab E 1 reportsthe critcal
bariw b thsh ari the p-valesofthe tes .

2 2 Resulks

T he wper parelofFrigre 1 deprtsthe cae oFfWed ¢ ermary, the m d B parel
sow sthe inome 4 idrb utioNinthe US, ari the bwer parelre€rsto the UK _We
lisusWes 6 ermary rg,an thentunto the US anl the UK evilene.
Suprigrgly, the 6 ermand igrb utiors bokvery amibr: allare uwrimod all w ith
mod esbcatel at 1 (thecortemporareousmed Br).-Asreported infab B1,orecarrot
regct the hypothegsofthere beirgorlyore mod e, b ut the K o lnogprov-Smirrov tes
sed that the inome ¢ igrb utbrsare satidcaly Sgi cartly d Rerert. T hes
<ab B dhapessem to conm viaal/an datigsca lly the commonw i om o er-
maryasa courtry indags. T he gab k dapeofthe Wed 6 ermaninomed idribution
oRersa prture at bregg,whrhmayhie sbtkr ab s Lte ( idrb ubralchargesw ith
importart imp katorsfrwelfire.To examire thisposb ility,a rg ratualgep is

to examire the year by movemerisofthe Lorena cuves ast ermary movesthrough

3\ | aerz aune adinate ©Q) is de ned as the aumukltive inaome share of the poorest fiac-
tian p of the popoulation- B eech ad D aidson (983) shaw that the usual estimator of ©(Q) is
asympitotically namally distributed and derive a nonparametric variance estimator
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a mod erate budresscyc B fom trough to boom to trough. T he Lorera cuvesare
reportel iNTab k2

T he poirt esimatessem to suged a ¢ kar-cut goryw hch ergesfom sveral
Lorera d omiranes irequa ity EFluamb igously fom 1984 to 1986. Afer thispe-
riod , the Fuitsofgow th hecame kssequell/( idrb uted - Irequa ity inreael fom
1986t0 1987ari Elinthe b qLert year . Afer 1991, the ecoromt ¢ ow riurntook
holl ani irequa ity ro uamb igously Br the res ofthe period . T he 6 iri coet -
ciert, reported iNthe ks cobmnofTab k2, recesaril/conmsthe ¢ ikrbuioral
rarkirgsofthe Lorera d om irane criteron

However, in lire w ith the gab k ( ervties mog year-to-year movemerisofthe
Lorera curvesare rot satiscally Sigi cant®. Asrecard sthe yearsinw hih the
Lorera curvesirtersct, d ®erert vale jul gemertismay Bal to d Rerert rarkirgs
To examire thispossbility, Tab b 4 coBctsresulksBr the ¢ ereralied E raropyP
ireque ity i exG E; -T he bwer the ®rativity parameter ® , the more ®rstive the
inex isto the bottom ofthe d itributiory sveralvaleshave beenchosn The
ireque ity measre iscomputed onthe weighted data -0 nly Hur caesout o FBvore
l Isgeemert b etw eenthe il ces d epite the d Berert mp kit weightsattached to
the d Rerert b gowpsofthe popubtionTab E5Scolkctsalll idrb upralrarkirgs.
The overalprtue thusisineel ore ofFdags irequality haschargel at mog
sigtl,w ith Elinta /b u gt inreass kter on

By cortrag, the US nome ( ikrbuionhasuriergre ¢ ramatrc charges. I

4T heb ini coetrdentisde nedby! 2 R©(o):p-H osriing ( 948 )shons thatthe LsLal estimator
ofthe s ini coetdentis asymptotically nomally distributed and derives avariance estimator.

5T he tests are rieparted in the disassian papervarsian of this paper G dlLiter1 998 ).

T he t eneralised Entrapy index GE o € )is de ned by @2 § @) (@e=20) i IDWhere 1, =
Ry@d ). I's LAl estimator is asymptotically nomally distiibuted since it is a fnctiaal of
asympitotically nomallly distributed statistics- T he ariance estimatar aan be found wsing the deltie-
methad.. || ote thatwith weighted data the spesd of convergence Bk 1O pmvv‘eIevz is
1the suared ccetrdat ohvariation of the weights - See Sancstron ( 987).-



1982 ,the US d itrbutionakeald y exhb itshmod ality. T he inome mourtairshave
heengb jgct to erogon an tw iNpeakshave emerged fom a rel ikrb LioNofmass
both to the B ari to the rigit - irnome have po kriwi - 0 ver time, the mourtain
iIssb pct to Brther erogon massisshifel to the right, but tw INpeaksperad .
The richtwant shif suigpedshboth mome mprovemerts Br mog houshol san

al d iproportorate rnome qairsby the miud b ¢ hssover the ertire period - T he
K olhogprov-Smirrov ted, reported iNTab kB 1,conrmsthe< d idrb uioralcharges
to be gatiscally Sgi cart,ani the Sibermantes at rmsthe bimod ality d itrib u

tion Infct, the hypothegasofa krger rumber ofmod escarrot be repected -

Thes ob rved d ramatr ¢ idrb utbralchargesare mirrorel iNa Brge iNreae i
alireque ity it cesfom the begirmirgto the eri ofthe pernd reported NTab ks
272to 5.B ut a ghrne at the Lorena curvesrevea lbthat the ireque ity inrea<e isrot
morotort ror urTbrm acrossinome gows Lorern cuveseither shif out or irter-
<ct.The beagrmirgofthe ecoromrt wturrsinthe early 1980 shad d Rerert w e Mre
cormquenies. Incortragd to the US, 6 ermary experiennel @me iritialeque i9rg
e®ects.0 Ny hter d O the Fuitsofgow th become more ureque B/ d itrib uted -

TheUS isrot abre inexperenirg( igrb utoralcharege,wheh isabe evilert,
abeit ona more moded sak, inthe UK _T he two peaksare t b<"ari both rear 1
(the cortemporareousmed Bry - T he Sibermanted ( oesrot rejct thisb mod a lity.
Ugrgcrosssctoralld ata, Jerkirs (1995) sigpdsthat a processofiraome po br-
iIsitbnhasgartel iNthe mi 1980 s. Coradert w ith the evil erne presried here,
he ob ®rvesthat \T he shif away fom the mid( B ¢ hssinboth d irectiorsisgroryg
evil enie that the midd k¢ hsswassirurk, however orede resthe mid BX" O ver
time, the derdtiescharge siditlybut s ¢ ertly Br the Kohogprov-Smirrov tes -
Asreqan sireque lity, the evid erne Brthe UK iskssc Bar-cut, 9rne alLorera cuves
interct _T he other ireque ity iIn cessuges a rie inthe scori year but khter gve
corictirgasesnerts in Li irgthe year ofthe upturn. T he chargesinthe Lorera
curvesare rot uramb iguously Sgi cart, ant the irequa ity in tescharge modes by



The UK thusassmesanirtermel Bmte pogtonintermsofthe crosssctoralcharges
ob=rvel NG ermaryard theUS.

Thushagrgore'sju gemert 9 kly onthe crosssctiorallevil ene, the common
w igom appearsto be jugi el . Larce d idrb ubralchargeshave occurel iNthe
US, mplbhirga sbganklinreas inireque ity. By cortrad, ¢ ermary emsto

he a courtry INgags asthe inome d krb ubrsan thusirequa ity have harl Iy
charegd -

3 Irtra-i ikrb uoralmob ity

Asessnertisofinome d yramescarvot be bad oncrosssctoralevi erne abre,
gne it isudrnbrmative about the extert to whrh per@rsmove wp or d ow Nthe
inome kdder_Asit turrsout, 2artari mob ility measresattrb Lte a geater extert
ofmob ilityto ¢ ermarythanto theU S_T hiscommorapproach to irtra-d igrb utioral
mob ility iISto compute certaingatigr softhe dochagsr kerrelofequaton()-
We d emorsrate that svere prob Emsmight arie fom arh dararl attemptsto
guartrfy mob ikity. A muh ¢ Barer prtue emerges fom exam irirg the sfochadrc
lerrelsd rect .

31 I easxrwgmob ility

T he Eterature cortairs<veralapproachesto the prob Em ofguanifirg mob ility’,
w hichare rot recessrilymutua Byexc Lave _How ever,acommoryfamew orkisab rt
gne, INcortrag to the rok ofthe trarskr prinp k inthe Eterature onireque bty
measuremert, ro Srgk prinp Ecomman suwvers lcorerss.

T he poirt ofi eparture ofthe ra approach istode reari to edimate trargtion

“Faraderivation of the asympitaotic distribution of the estimatars of the mdbi ity messures used
bebnse T rede (995) ar Schiuter (998 b). Starndard errars of the estimates are not reparted here
1o the sale ofbrevity but are aa EbE an reguest fron the author



matreesPe= [p(0]w here p (0 isthe cori tioralprob ab ility ofocc Lpyirg Sate
iNntime tgventhat 1wasoccwpied iNthe prevousperiod - T he ma>anum ke Ehoot

edimator isp5;(0 = n (0 Pjn ij(0; the Factionofpeop Bwho occLpied sate 1ard

row occupy date j-

Suh trargtionmatresare arnh itrary ( iIsretistorsofanun er irgcortinous
process.For the mome partition b oth rumber ari w o th ofthe imome gow shave
to bhe :kcted - Two typesofl isretistiorsw illbe examired - Fird, Pur Inome
gowpsare ( etermirel w ith regpect to the cortemporarsousmeld mniNperiod til.
Thew i thofthe r« three inome gowsiscorgart - ore ha Mofthe cortemporare-
ousmed B b ut the rumber ofpeop kB EElrg irto thesk nome gows(the margral
probab ilities varkesacrossce B, B ycortrad, a ( isretisstionaccord irgto d ec iksre-
suksirncordgart margrallprobab ilities b ut the w  th ofthe imome irtervalbvaries
T he asmc |mted trargtionNmatrresare dervted hy R, .y ard R.ae repectively.

A mob ility inlex isa TntionNover the ace oftrardgtoNmatrres. A popubkr

in ex isthe P raisShorroc ksir ex
" 4 P
1X Ni i.i
M s(P)= 0 —

Qirw = — €)

niet®P _ n
B i n gl

ngl n
w here tr(P) isthe trace ofthe n>a trargtionmatrix P, an | j its gsord ered eicen
vale_ Sine 1 j p; isthe probab ility oFRavirg gate 1, the inex isthe irvere oF
the harmort meanofthe expectel ( uratbrsofremainirg ina gvenirnnome gouwp -
Note that thisinexorly weightsthe int ernne oFkavirga gvendate an igrores
the sze ofthe ome charge -l ob ility iIsd eemed geater the bhrger the INexis

Arother inexisgvenby

P _ _
i ild

W)= =t ©

T hisin excapturesthe feel oftorvercgere ofthe unierirgll arkov processgne
aleieprvallesofthe gochadr matrixare bourned byore_M s(P) equaBM g(P) 1F
P'seicerva lesare a Brealari ronrecative (w hrch theyactua Byhapperto b e Br the
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chosninome partitiorsart the d ata uder srutiry) - T he approach Hc ussrgonthe
corvergenie feel canbe ampl el by conentratirgonthe d omirart corvergene
term, v - the =corn bhrged eigervale ., M (e(P) = 1 § 1, F hisirdexwoul
be attractive ifthe ecoromy fbwel a (r& order) Il arkov process. However, as
isdemordratel bhebw , the trargtionprobab iltiesare tme-varyirgar , assow N
elew here (SShilter (1997),asmpk rdgorderll arkov processd oesrot d esribe the
datawell

A =coni ¢ hssofmob ility inces-ofenbb el dab ity in res avoll sthe ( iIs
cretitionprob bm, takesaccourt ofthe sze ofthe nome junpsari Mmpkitly
attachesd ®erert w eightsto d Rerert partsofthe d idrb ution. Dep ite thes al van
tages the trad e-0® b etw eenthes two ard the mp Kk it valle jul gemertsisrot mad e
expkit. Thisc hss proposd by Shorrocks (19°/6) ari || aasumi ari Zardvakili
(1986), iIshasd onthe compari®nb etw eenthe irequa ity ofiraome averaged over
the ertire period ari a weidhtel average oftortemporareousirequalities. Let F¢
d erote the crosssctoralinome ¢ Idrbuprsat timest= 1; 5T ,F the { igrb-
uonNntntionofinome averagel acrossthisob «rvationperiod , ari | the choen
ireque ity measre _T he proposd mob ilty iniexis

N GD)

M =13ip—""——
"TTIwd R

w here the weightsw ¢are ofende ral to be the cortemporareousmeand iviled by

®

the meanofaverage mome. The irequality imexwe have s kctel iIsa member
ofthe ¢ hssoff ereralil E riropy incesG Eg(F) de rad above. T hisirequa bty
in ex exhb itsgeater @rdtivity to the bottom ofthe d idrib utionthe snalkr the
Srdgtivity parameter IS.M  irhneritsthisproperty. Inord er to compare thisiri exto

the P raisShorrocksiri ex, w e regrrt attertionto two corse utive years.

11



32 Resils

T he poirt egimatesofthe mob ility iri tesaredeprtel INFigure? ,arn Yme fayirg
prob ab iktiesBr the med lmri inome partitibNninFigue 3. Cordler ( ermary rg.
T he gure makesc Bar that the sab k Shapesofthe crosssctorall idrb ubrsi is
guie 3b garti Imovemert b ereath the srfice . Comparirgthe valesofthe intes
amorgg the three courtriesrevea bkthat irtra-d idrib utiorallmob ility IN6 ermary is
hrge-Theview ot ermaryasa courtry ingdagshasto be rejcted -

The gue abb prkswp me irteretirg chargesofmob ility over the b udress
cy B_T he Praisinexofthe mel Bnari decik imome partitobrssuges a amikr
dow rward streri Inmob ility, except Br aninrea N1986/87ar 1990A1, bu
l igee iNnthe ks year . T hisamp k prtue becomesmore b Lrred w henexam irirg
the time wriesofthe fayirgprobab ilties-animportart gep dre the P raisiri ex
amp Vyagyeagatesthe ini ennesofkavirga gvengate, w hch ofernmove inoppo-
gte d wrectiors. Durirgthe boom, the rch (p, ) erjoy inreasd gayirgprobab ilities
w hereasthe poor (p;-) oriybere t initsiritia lphas - Afer 1986, the inreas iNpy;
may re°ect the inread Factionofthe brgterm poor who Hik to esape poverty
durirg the ecoromre exparson T hissresexhbitsa hrge junp at the orwt oF
the recesso. Comparirg the magitul esofalcharges iNFigae 3, it iIsevilert
that py; d rivesthe overalP raisiriex. T he gab ility ird tespresrt a more vo htik
prtue,bu (epite me d imgeemert abb sgpes a dow rward trerd INmob ility.
T he top-rative M ¢ g, prksuw the mproved Brturesofthe reh d urirgthe boom,
but the bottom-rdtive M ;g,, Imp Eesaninreas iNmob ility afer 1988/89 . Suh
corictirg evi enne revealbthe prob Bm embod il iNthe irex: the vale pu -
mert d eterm iINrgthe trad e-o® b etw eenthe sze ofthe irmome junp ar the weidts
attached to d Rerert partsofthe d idrbutonNisrot maleexp kit -

The inces®r the US suged, amikrly, that mob ility hasEEnexept Br the
kg year. The Praisiriex Br the decik partitionhasa vish B dow rwand treri,
but the I ex Br the mel mNpartitionisainog corgart- A ghne at the fayirg

12



Figure 2 here

Figuae 2: Il obility iIN6 ermary, the US, ard the UK _Weichtel data- The inmktes

ari inome partitiorsare d e red iNthe text .

Figure 3 here

Figure 3: Stayirgprobab ikties®r the med iarf inome partitioNint ermary,theU S,
art the UK .

prob ab iltiesrevea bthat thee ofenmove INoppogte ( irectioryg but, cortrary to
the 6 ermanca<, ro 9rgk sayirgprobab ility d rivesthe irex. T he top-=rsdtive
gab ility inexM g g, iIsmodg erratc , bhut the othersmove more iNnlire .-

ThePraisin cessuged a EHiNmob ility inthe UK ,w hch resuksfom a st -
certly brge inrea<e ima Bgayirgprobab ilitiesexcept p,, - ABthes probab iltiesare
bw er tharb oth ING ermaryarni theU S,but,asshow nbebw , thisisa corgqerne o
the am itrary ¢ isretistors. Inreadgrgthe rg imome irtervallwoul sbhganialy
INreae pi; - T he inreae inp,; may e>p hinthe d Rerert overa Basessnert ofthe
top-rative M ; g, wheh ertailbanuward mob ility trerd w hile the other gab ility
in cessged a dow rvan strer -

Comparirg the resuks®r the US ari ¢ ermary, the US isofendeemed to be
the Bssmob ik ¢ ety. T hissem irgparad ox isres Vel , how ever, by exam irirgthe
varous gayirg probab ilities. T he poor iNt ermary are sb<artially more mob ik

thaninthe U S,an this! Rerene issk ¢ kert to tp the overalbabne I ermary’s

13



stability index + + Prais index

NID—H—
039—%—
Z239——

590

Auew oo

o o o o
© N @ w © » 2 u 9
o o o o o o o o o N al w a1 ~ o ol a1 o
o1 o o 1 [ 1 g o o 1984 t +—0— } } t t
1984 w -Ih :,n :7: N © [ N
1986 |
1986 4+
1988 L
1988 L+
1990 4 1990 _L
1992 4 1992 |
1994 1994
O O o o o o o o o o o o © o 9 o © o 9 4 ©
RN RN S B o 8 5 & o & o &
1980 T T t T T T t 1980 1 T T T T
1982 1982 T
1984 1984 |
1986 1986
1988 |
1988
1990 |
1990
1992
1992
o o o o o o o o
a Ul 4] a1 o o o [} 2]
(<] ~ (=9} © o = N w > o o o o o o o
. . L s ] w iN 4 o ~ oo
1991 ! ! ! ! 1991 t } } }
1992
1992
1993 ra

1993 hd

vsn

AN



UK

US

Germany

, —— —
o ee) ™~ © 0 < ™ N — o
o o o o o o o o o
!
“ 10 <
o o
!
o © ~ © 10 < !
o o o o o o o

sali|iqeqo.d buifers

€66T

266T

T66T

266T

066T

886T

9867

86T

2861

086T

V66T

66T

0667

8861

9861

7861

—— pll

—m— p22

—aa&— p33

>¢ p44




Hvour asthe more mobik miid B ¢ hssinthe US carrot comperwte thise®ect.
Thusdesite d Berert Bbour market Irgitutibrsan taxbhers t s/gems the US
art 6 ermary exhb it amikr imome mob ility patterrs. 0 Fome worry to poky
makersshoull be the d ramatc mmob ility ofthe poor inthe US, whch calsirto
gesonthe eRectiveressofpok kesaimel at poverty rel uton By cortrag, the

ke Bhool ofesapirgpoverty int ermary issb gartia By geater -

33 Stochagr kerrelld eraty edimates

The previous &ctionillbgratel that the garnard approach to etimatirg mob il
ity sRersfom wrwperab k prob Bnswhrh arie fom ar ttrary d isretisitiorsof
a cortimnobusprocess ari the gab ility measresdo rot make exp kit the irner-
ert vale ju gemerts. Anaktkerrative approach to the prob Bm - whrh might be
preErab B - isto eimate the gochadr kerrelsd irectby. T hes have b eenesimate
ronparametria By usrglerre li ergty method $,anl Figure 4 d epttstheir cortour-
pbts. The= canbe real ascortinobuscgerera isstorsoftrargtonmatrees. T he
d egee ofmmob ikty isexpresei INthe conertrationofthe cortoursarourd the 45
legee Bre. A sc ety iINnw hch Inomesintwo period sare irdepertert woul have
horzortalcortous ie_the con tiorald igrb utprswoul be the sme.

Asreqani st ermary, the freal ofthe cortourscon rmsthat there issb gartial
inra-( igrb uoralmob ility bereath the gab b crosssctiorald idrb utiors. How -
ever, the cortours have chargel orlly Ett B over time exept Br the very highes
inomes et a sidht Lpward streri d urirg the boom isevi ert, re°ectirg the m-

provel Brturesinthe expargon®r mogs inome gow s w heh INreassasinome

8T he jdnt distribution of income in periacs tand t+ 1 have bean estimated wsing the keirel
KG=( i>XC 'y ib& ilx - | adl othemise.C is the coaiance matrix ofinaomes in the
thoperiacks, and XC il x aaties the elliptical windovalong the ine of conelation W eigits acocount
o varying sampke inclLseian prdosbi kties - T he aoditical dasity is darived in the usual Bshian.
Incomeis nomalised atthe aatempoaraneaus median inperiad ©. T he bandwidith is uniform farboth
income dmasias sine the \arianass are of the same magnitude, and hes been dhosen subjectively.
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Figure 4 here

Figaed: 6 ermary,the US,art the UK -cortour p btsofthe dochagr kerrellesi
mates. Inomesare rorma kil at the cortemporareousmel enirperiod €W eighte(

data. The degee oFmmob ity iIsexpresei INthe conertrationofthe cortous
arourt the 454 egee lire . A ¢ ety irw heh inomesintw o perind sare iriepert ert

woul have horzortalcortous ie_theconi itiorald igrb ubrswoul be the sime._

rie_ At the ssme time more fequeny massisshifel onto the maind egral T he
chargesamorgs the highes momesmay be attributab B to the snalrumber oF
oh ®rvators.

Inthe US, a more d ramatr charge hastakenp bee: the cortourshave tiked rel
ative to the maind egpraL T histik mp Eesanmprovel Brture Br wper iNomes
bu aworsred gtuation®r the bwer inome gowsari the poor Srne the cort ¢
tioralprobab iktiesofaninome bsshave inreasd - 0 vera B the cortour p btsBr
the U S regder a geater extert ofthargesto mob ility thanisob ®rvel 1INt ermary-

Two eRectsare at work inthe UK _Fird, more fequeny massisshifed onto
the maind mgpral®r bver ardi mid ¢ B inomes. Incortrad to everisinthe US an
6 ermary, the cortoursshif d ow rvani sinalperod s mp hirganinreasd ridkof
inome bsesinthe b «qLen period -

Thes ni irgssuged that the proposi p btscorvey mportart infrmatiorw hik
relirgex Lavely onpoirt esimatesofmob ility in kescanprod tce miskad irgre-

siks
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4  The covarmne gsrutue oflnmomes

Further iradhtsirto the bw ofmotioncanbe caired by gpirgheyord the bw orier
Peci catbnproposl inequation(l) ari bokirgat the ertire empircallcovariane
druture ofimome charges. T he rext raturalsep thenisto propos art edimate a
Bw ofmotiorncorggert w ith the d ata w hchd ecompossmob ility irto itsdrutural
comporeris. Schibter (1997) hasexamired iNd etailmod ebbofthe Hrm (1) w hen
the gochadr lkerrelist isrete ari gtuatiorsinw heh the gayirgprobab ilitiescan
bhe edimatel ugargd urationmod el T he comp Bmertary approach pursed here is
to Brmubkte a hw ofmotiond rectl/. T he b quert ( iIsusonex Ll esthe UK
hecaue ofthe snaBrumber ofwavesavaihb BE_We skt housholl swhrh have a
comp Bte irnome record Br the ertire e bverayear pernd gartirgfom 1984 incas oF
6 ermaryard 1982 Brthe US_T he( ermansmp k coragso®, 716 housho I san
the USsmp bk oF39) .

Tab Bs6art 7report the empircallauo-covariane arn crosscovariarnnesofthe
chargesinthe baarithm ofinome Br the tenperind s T he covariane srutues
are remarlkab by amikr_T he sugpd a amp ki yramt druture, asthe covarianes
more thantw o perbd sapart ceas to he satitcally Sgi cart . Cormquerily, year-
to-year chargesininome more thantwo period sapart are approxanate by unorre-
hted - Corre htorsb etw eerad pcert period sare recative,w hch imp Eesthat pogtive
gwocksare Blkel/tobe Thwvel by reqative ocks. 0 re canthereBre conertrate on
the rg two maind agprak. Firaly, there issme evil ene ofroNdatorarity iN
the empircalledimatesw hrh isrot suprigrggne both US arit 6 ermary moved
fom boom to trough iNthisperiod .Temporary pb or earrirgs bsesm igdit exp hin
thisphersmeron

Athouth we examire chargesinbghoushol ret inome, the edimates®r the
US are remarlab Iy amikr to the covariane drutue ofmak earrirgsinthe US
Br 196 to 19°A reported INAbowd ard Card (1989). T he etimatel vareriesare
sigitlysnalkr,w hich isto be expectel gventhe d amperirge®ect ofthe taxs/gem .
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The 6 ermancovariane grutue isthe sme asinthe U S, but the magntul e
ofthe ePectsisgeater iINthe US_The US auo-covarianesarn crosscovarianes
averace to 13 ari - 047, w hereasini ermarythe averagesare 086ari - 023 .T he
0 Rerennesirmagritul e areto be edpectel asthe U S hasmore °exi kB b our market
ari bwer margira ltaxrates.

T he recative ra order correhtiorssem to be a pervasve pheromersnastt is
ab disoverel by Lilkrd ardt Weiss(19°A) Br earrirgsofU S rearch s ertigsan
by Hauzx (1985) Bra smp kofyouugSvel i maks. T hee gul eshave bokel at
persralearrirgsw hereaswe bokat ret houshol ome (who prinpalcom-
porert isearrirgy -\ et thisamikbrity sgpdsthat the same ecoromi Breceshol
siay-T he snalkr magitul esint ermarymay thenbe exp hirel by the d amperirg
ePectsofthe 6 ermantaxbere t s/em w ith itsprogesave margra ltaxratesan

cpreroushere ts

41 N odelegmaton

Ecoromik theoriesofpermarert imome ard the KE-cy B suged the d tintion
hetweenpermarert ari trargtory comporertisofirnome; ie. Bt the inome ofF

housholl 1= 1;:5N bedecomposl as

©
e = 1 @

|

[
=
+
3

bayic =

w here 1 ; repreristhe permarert comporert,at rs assmed to be time-irvarian,
arn yYg isthe trargtory comporert varyirgover hougholl sard time €T he aim oF
thissctionisto t asparamoriusa mod elaspossh k. T he variousesimatesare
d erived usrgmirimum ( igarne method S T he resuksare colkcted iNTab ks8 an

9.
9See, Trinstanae, A bonad and Card (989) and Chembertain (984)-D enote by m the vector of

the distinctelbments of the covariance matrix ofdengss in bginaone,V  the covariance matrix of
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T he empircallcovariarne matrixreportel iNTab ks6an 7resrit sverely the
¢ kssofai missbh B fochagr proceses goverrirg the trargtory comporeri- Let
the trargtory comporert Tlbwv anARM A(;q) process. T he empirca hyear-to-year
chargesininomesmore thantw o period sapart are approxanate by unorre hted T his
Fature ofthe d ata sugpdsthe Tw irgresgretors anauocorrebhted comporert
iseither ab rt or raptl I/ #d esout, ari comporerisheyori hg?, rfat allpresn,
are rot importart .T hisamp kd yramt gruture ofthe covariane matrressugess
that all AQ) error speci cationmicht be ad equate.

Cordier ra a gatiorary!ll AQ) eci cationie. kt

Ue= "iet Tligrt i ®
w here the ¢ igurbarie " il 0;%%) isassmel to have a time-irvariart variane _T he
egimatesare reported iNcobmn? ofab ks8 art 9 _Thiscrule model tstheU S
covarianne gruture poor lasthe good ressof t gatistc evalatesto X | 5= 163
whih c Barlyexceed stypralcritkalbvels. The mod el tsthe ¢ ermand ata b etter,
the grod ressoF t gatigic evalatirgto X fjr. 57 = 423, ard mog poirt eimates
are g cart T he esimate o ishord erfire irgg cart.

0 re prob Bm w ith the inome d ecompogtioNiNnequat ioN(6) isthat the permarert

comporert iIsassmel to be time-wvariart_. However, rfthis inmome comporert

m, and T the modeling fnction. T he estimator Pminimisss  § FQYY ' @ i FEXV is the
gptimal weigtingmatrix_4 Konji and Secal € 994) showv that s bissed in smalll samples because
samplingenass in the seaond maments are conelated with ssmpling enrass in the waigiting maitrix,
but they aadlce that ™ Tor mast distributias the biss is vary smallwhen1 )00 doseratias are
ad Bbke toestimate eech samp e mameant® ¢ 9)- Casaguently, the aursample sizes are sut-dently
k=te o pemitte use ofthe otimalweigiting matrix_L etG = dr@Qrdu-T heslimalu’!@hasan
asympldicnamaldsuibulimpN_@i ! N ¢ ;GY i1G6)I).Totestthe gooohess-oF tofthe
madel, under the hypothesis of a conrectmadel ped catian, N M § FQYY it M §j F@)hes an
asympitotic A2 -distributian with degress offireedam equial 1o the di®arence betineen the dmersian of
m and the renk ofthe Jaodhian matrix G e\abalmlatﬂp.T he minimisatian ofthe dojective Tunction
wss carried autusing asimpk iterative ! enton sdheme. T he pragranmes were wiitien in Spls.
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is irterpretel asa Entionofthe ab ility to gererate a certainimome gream, a
more reallt approach woul albw it to charge over time.0 re way to achieve this

°exb ifity isto mod elthe permarert® comporert asa rariom wak

Tie= g1t Yic ©)

w here Ve il ;%) -

T he esimatesare reported iNncobmnN3ofTab Es8 ari 9.T he t hasimprovel
dramatrcally at the cog ofore d egee oFfeel om iNboth caes d roppirgto 318 ani
12 7repective b’ _T he poirt esimates®r the U S have chareed orlly slidht /b ut are
poorl/determired . Asrecani s6 ermary, the esimate o+ hashecome irggi can.
T he egimatel variarne ofthe charge inthe permarert” comporert, 1, exp hirs
ordy2’4 ofthe theoretralvariarne ofthe overa Mirnome charee -

The dariani errorsofthe empircallcovarrne esimatesreported iNTab ks8
arn 7sgeds a hrge degee ofi ata varib ility- 0 re uce ofa g/temate pattern
might he KE-cy kB Eetors it iswelBkrow N Br irkane, that earrirgsmob iity £l
over the FE-cy E_ INnord er to examire thisposb ility, the s mp B wasd v el irto
~ve cohortsie rel bythe age ofthe housholl head at the b egirmirgofthe period -
I ed mNace 1S4 5yearsinG ermary, art 37 inthe US_Cohort 1 cortairshoushol s
whos heal 1Isagel bebw 3 yearscohort 2 i Ll esthe triagerariars cohort 3the
tetracerariarsetc -w hil cohort 5 in LI eshe>xagerarersari ol er houshol s T he
mod e Fsegmatesare reported imcobmrsd to 8 ofTab ks8 ari 9 .

The poirt esimates®BrtheUSdo ret exhb it ad iserrd B dec Bre acrosscohorts
art are poorlydetermired _ll o edmates®r the ®parate cohortsare iNthe reigh-
bourhood ofthe esimates®r the ertire s mp k. Factorsother thanthe KEcy B
appear to p hy anmportart rok_For ¢ ermary, the mprec iSonofthe edmatesr

cohorts? ari 3mayobsure the d ec ire iINnaBedmates. Igorirgthem sugesshat

YT his model is expected 1o provide amud better thecause aaostant ¢:2 ) hes been added ©
the prindpal diagaal of the madelled cowariance matix.
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parametersirieel flover the KE-cyc B_T he eBect ofane>pected ( ec lire iNearrirgs
mob ility may have b eengrerghersd bythe taxbhere t s/em,w ith Erear margral
taxratesari earrirgsre htel date persorsr the maprity ofthe popukton

Tab Bs8 ant 9 ab sugpgsthat the empircalcovarianesare time-varyirg; ev-
i enne w heh iscoragert w ith the time-varyirg dochasr lerrelbl isuss! inthe
previoussction T hisisrot supridrg gne both courtriescomp kBted a movemert
throudh the b ugresscyc B fom ecorom © expargonto ecorome d ow rirmn. A amp b
way to accommod ate thisrongatorarity isto Bt the varianne ofthe error terms
vary w ith time, ie . " il 0;%%.9-T hispeci catbnimp kesthat the orly surte of
charee inthe greal ofthe crosssctioralinomed iikrbutpbndeprtel INSection?
uary kerreld ergty method 5 isthe time-varyirg varianie ofthe ¢ itubarie. T he
edmates Br thisrondatiorary I AQ) modellare reportel iNnthe hs cobmno¥F
Tab Bs8 ar 9.

T he opd BressoF t fatidc simprovesacpingb sartia lyat the cos 02 d egees
offeel om,to 191 art 7 repectively-T he ab © Lte va Lesofthe poirt edmates &l
digtlirnbothcass. T he satigscally g1 cantl/chargirgvarienesare the d rivirg
Prce behird the empircalchargesinthe overa Bvariane (the prinpald egralin
Tab Bs6ani 7). Inthe 6 ermanca<e, Br irgane, the average ofthe error varianes
%4 , weidhtted by their occurenesinthe theorettalcovariare matrix is0 1319,
whh exceed sthe esmate o 9298 Br the time-irvariart mod elL

Tocornnlie,®BrtheU S,thebes t isattaired bymod elw hcthd ecompossinome
irto a permarert comporert v irga rariom walkari a trargtory comporert
overrel by a rondatiorary I AQ) process. T he poirt esimatesofthe | AQ)
coex clertscharge orly sight Iy acrossthe mod e ls. Desp ite e>xam irirg ret houshol
inome art a ¢ Berert period , the t ofthe modelof191 isc b= to the t reported
by Abowd ard Card (1989) (ramely 137) . T heyd o rot report poirt eimates. By
cortrag, ¢ ottshakari Il ot tt (1995) report poirt esimatesb ut ro gpod ressof t

Br a PSD smpk ofw hite mak earrers. T hey report anedimate Br <of- 34,
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remarkab Byc b= to our datiorary rariom walkmod el(- 33), b ut @mew hat higher
than®r the rondatorary model (-253). They accept a modellw ith a rariom
wak seci catiomofthe permarert comporert ari anARlI A(L,1) feci catbnoF
the trargtory comporert b ut corn i e that the autoregesave comporert i esout
rapil B4 . I aCundy (1982) acceptsthe satiorary mod el Hr the ca ofpersral
earrirgs inthe U S, reportirg a coet cert o 48 Br <. T he amikrity ofallthis
evil enie ISsupridry-

Asreqard S6 ermary, the et t isabp attaired by the rongatorary Il AQ)
modelL T he snalkr ab o Lite se ofthe poirt esmatesisrot suprigrg gventhe
equaligrgd igrb ubraledectsofthe 6 ermantaxbere t s/sem - Surpridirg, how -
ever, isthe #ct that the I A coetciert (5z) have the oppogte agnoftheir US
courterparts? . T hispatternimp Eesthat anis htel pogtive trarstory sock in
6 ermary ebvatesret houhol Imomesabove its brgrunvalle Br three period
whiK inthe US, the rd year isabove ari the rext two yearsare hebw the bryg
runkvell

To smmarie: havirgexamirel two apectsofthe ¢ yramcsofirnome d igrb u
tors-daped yramrsan irtra-0 igrb utoralmob ility: inthetwo precel rg<sctiory
we have proceeded to d rectly ecf7art esimate hw sofmotion®r housholl ret
inome INU Sar 6 ermary-E mpircalyear-to-year charggesinirnome more thantw o
period sapart are approxamatelly urnorrebted , ard the corre htionb etw eenirnome

chargesinald pcen yearsisreqative. The mod elwasbhasd onthe decompogtion

115 ottschakad!l artt( 995 )akoestimate mookek with ctar kedings, interpreting the ctars
Izely a5 pricss”™ of the pemanaitad the transitary income ampaatts.- T his gopraach hes not
bean pursued here Tortno reesas - | Tihe Batars are notparametrised, 20 newparameters nesd tobe
estimated, resulting in a dramatic Ioss of degress of fresdom - P arametrising the undosened Bdars
s the risk ofF missped catiaon enor. ¢ ottsdak and il ottt  995) use near parametrisatias
but il t coductany fam of missped catian analysis .-

128 udausen; H oltiz-Eakin, andR hody (99 7)abodosere d@rantsigs orthel S andt emmany

Tor mak eamnings, althach thar estimate of° in e U S is 247 anmpared 10 -344 reparted by
¢ ottsdakad!l ot (995).
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ofinome irto permarert anl trargtory comporerts.Thebes t to the data was
attaired whenwe modeli the permarert comporert asa rariom walk ari the
trargtory comporert asa rongatorary il AQ) processinw hch the varienesof
the d kubariesvarid over time. Deite d ®erert Bbour market irgitutiorsan

taxhere t s/gems the inome procesesinthe US ari ¢ ermary are very smihr.

5 ConbLs=on

A Fuitfillapproach to the gul yofinome ¢ yram e sinthe U S,6 ermary,ard the UK
iNnthe 1980 sart 90 sisthe ( idinNtiorb etw eenthe cross<sctioraldhaped yramr sani
inra-¢ igrb utioralmob ility_We reject the commorw i€ om that E uropeansc eties
are mmob ik visa-visa hichly mob ik U S_ Inpartc ukr, iNt ermary, gab k cross
sctorall idrb uiorsconealsb gartia Imovemerts ereath the srfce, © that the
commorw igom about 6 ermaryasa courtry ingagsism idaken. Accort irgto sch
measrest ermary isofend eemel a more mob ik ¢ ety thanthe U S_How ever,on
¢ b=r rwection thisreaul isi rivenby a 9rgk inome gow : the bwegs nome
gowp NG emary issbdartially more mob ik thanitsU S courterpart, ari this
carvot be compersmted by the geater mob ility ofa Bthe other inome gowsinthe
US.

0 Na method o bgralrote, dochagr kerrelkare show nto bhe ustiltoo Br the
exam irationofrtra-( idkrb utbralmob ility. T he prob Em ®Hr garnard approaches
basd ontrargtonmatrresari mob ity inl cesariesfom the gow irgsofir ¢
vi e Birto inome ¢ hsesofar itrary e, ie. anam ttrary ( isretisstionofthe
cortimnusinome process. T he gochadr kerrelbprert a more accurate ard bal
arnned view - Inpartc ukr, the charnesofirnome chargeshave, over time, tikel "IN
the U S: higher inome gowshere t fom inreakd chanesofaninome riw,w hik
the bwer mome gowstce aninreasl chare ofKilBrther bses agyavatirgy

the processofirnome po khrisaitiorn. INnthe UK , mob ility hasfBEnacrossaBinome
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gowsw hil mob ity INt ermanhascharged orly etk over the period -

Firall,a hw ofmotioribr houshol inomeshash eerproposd udrgthe d ecom-
pogtonofirnnome irto permarert ari trargtory comporeris.Y ear-to-year charges
iNninome more thartw o period sapart are approxamate by unorre bhted ,ard the corre-
htorb etw eenirnnome chargesinmad jcert yearsisregative . A rongatoraryll AQ)
processr the trargtory comporert d esrbesthe data welbut the coet ¢ ertsr
the US ard 6 ermary exhib it oppodte 9gs. T hispatternimp kesthat anis hted
pogtive trargtory sock INt ermary e bvatesret houshol Inomesabove its bryg
runva Le Br three period w hiK inthe US, the ra year isabove ari the rext two
yearsare bebw the brgrunkvel Deite d Rerert hbour market irgitutorsan

taxbere t s/gems the inome procesesinthe US ari ¢ ermary are very smihr.

A Apperi b Data { esription

T hisappert ix ammaries the method soFirnome derivation equiva klsition an
smp kB <k tioNn®r the three pareldata sts. Tab B 10 reportssmp kB sesani
other ammary fatidr s

Thet SOE P isahichqualitypareimod el onthe U SP areIStu yoflnome Dy
ramcsP SD),art cortairsmog the rebvart co-ecoromr variab ks . Houshol s
have bheenirterviewe! armually 9ne 1984 - Incortrag to the P SID, aBhouzholl
membersoll er thanl5yearsare irterviewel v LelBy/_6 SOEP doesrot sppl/a
ogpod measre ofpos-taxpog-bere t housholl Inome; irdeal anegimate istr-
rishel iNthe PSID-6 SOEP T quivakri Data B"d idrbuel by Syracus U riversty.
The T quivakrt Data R"compriesthe years1984 to 1994 T he edimate ofpod-tax
pog-bere t housholl inome isobtaired fom a taxbere t amuktionby the d ata
provil er afer agyeautirg over houshol memberspre-tax imome fom earrirgs
(fom emp bymert ari < Wemp bymert), as®t °ow § private ari pu k trarsfrs

ari the mpued rertallvalle ofow rer occupied housirg-For @me bere ts srh as
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mearstedel ¢k lasgagtane, orly i catorsofrecept are avaikb B asraw (ata.
However, acth bere tsare typctally st at fariarl rates ari take-y isvery high.
Inori er accourt Br sak ecorom esw ithinthe housho ', INome wasequiva ksl
ugrgthe 0t CD equivakrt saks ie_d iposb B inome wasd v ed by houshol
e raisd to the power 0 53_Firaly, inomeswere fariard isd at 1994 pres.

The = kcted simp b coversornly houzehol siNnWes (¢ ermary- ABsmp kEsw ere
Efcerwred at DIl 1000 p a,approxamately 1/ 5th ofmeanret irmome 1N1994 , iN
ortd er to elim irate obviously urier-reportel omes. T he smp k cortairsbreigers
who are deberately oversamp Bl by the data provier. Il oreover, gvenattrition
the d ata mug be weigted to re®ect the varyirgsmp B in L=sonprobab ilites. T he
crosssctioNninl984 cortairs®me 15170 perars. T he mob ilityara l/asiscon u ted
onsmp ksofamikr magitu e.

The E quivabrt Data B"ab cortairsa sb st ofthe U SPareIStu y oflnome
Dyramcs(P SD),comprigrgthe yearsl1980 to 1992 .t simatel pog-taxpos-here t
inome isreriered ascomparab Easpossh Btothet ermaninomede rtbNPw k
trarskrs Br irgane, in Lie AFDC paymerts SSI, uremp bymert compersition
ari the fce valle oFbol famps. Inomesare EEcerwrel at $30 p a , evalLatel
at 1992 prresarni equivaliel uargthe OF CD saks. Asregari ssmp b ktion
amibr commertsapp V.-

T he Britih Houzholl Parellarvey BHP S), muh yourger thanthe other two
parelE hasa amibr degg Jarvisari Jerkirsprovi e anedimate ofpogt-tax
pod-bere t imome, al® obtaired throuch a taxbere t smubtion For a d etailkd
expogtion e Jarvisan Jerkirs(1997).T he eimate agyeaatesacrosshousho
memb ersearrirgs inome fom rvekmert an Virgs private ari pw k persgorsg
other market irmome ari private trarskrs s¢ Bt urity ari asgdane recepts ks

inome tax, Natiorallrerane cortrb iorsan bcalta>es.The rg Hur wavesoF

13T he ddee of equinvalence saaks is inheratly arbitrary but B ukauser; Il erz, and Smesding
(99)shavtatthet eman Sadall ssistance scak implies scalke ecaamies which are oo .
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the parellare in i el - lnomesare measrel INthe morth prior to the irterview ,
except Br earrirgsy hch are Usal earrirgs. T he esimate hash eerxorverted to an
armrwa lequiva Brt valle . Inomesare evallatel at 1995 prres equiva kel ugrgthe
guagox cialll cCEmertissaks an the smp ksex Li eshoushol sw ith armual

inomesbebw $ 30 pa.
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6 | year 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

S | KS 0 005 006 233 in 297 096 29 0 2B

0| @ (025)  (021) (021) (013 (011) (013 (016 (01) (0R) (013

E | unimodality 1Q 904 5 D2 312 /3B 518 43 /B 496 73

Pl @ (111) (e3) (029 (125 (13 (e (OA) (W3 (OB (099) (089
K-S 020 003 000 005 111 0 000 163 086 193 177 000

P | © ey o (0122) (0137 (0214) (0114) (013) (0109) (0085) (0B5)

S | bimodalty | := 57 12 816 RB6 894 64 37 B 384 202 882 o]

@O no one may s (0851) (0B6) (1163 (0989) (095) (126 (126) (0989) (1299)

D | imocalty | se 158 494 49 49 938 23 956 3 w3 le 8l &
) ven oae wis s (083) (0WI) (1144) (0ER0) (095) (095) (Al4) (095 (414)

B | KS 07 119 30

H| O (017) (118) (1126

P | unimadality 28 176 836 1B

S| @ (0989) (1298) (0951) (099)
bimacelty 3 & 2 53
() (095 (08B (095 (099

Tab B 1: p-vales®r Kohogprov-Smirrav teg Br equa ity oFin
come { ikrbubrsinperiod st ard t+1, arn Sibermaristeg Br
urimod ality. T he valLe ofthe ted gatitr ard the critcallbari-

w il th are gveninparerthegs.



6 SOEP BHPS
year 1984 1985 | 1986 | 1987 | 1988 | 1989 | 1990 1991 | 1992 | 1993 | 1994 | 1991 1992 1993 1994
per-
certiks
1 030 03RA6| 03325 03B48| 03B9 | 03B6 | 1332 036 | 037 | 037 | 03X | 03116 | 03143 | 0316l | 03145
(41) | (D) [ (38) | (419) | (42) | (44 145 1 (4H) (4B [ (49 | (O |G (1) | (3884)| (210)
2 0931 | 0936 | 095 | 09516 090 | 0957 | 094 | 0936 | 0928 | 08 | 086Gl | 07B19 | 0A25 | 0ARL2 | 07A42
(84) 1 (84) (B89 | (83) (D) () [ (8) (8) (&) | (4) | (4) | (6291) (62| (663)| (68i1)
3 130 195%5| 1@3 | 1@7 | 18 | 163 | 16886| 1685 | 19 | 199 | 191 | 1BA | 1345 | 1373 | 1386
(88)) | (89 [ (B9 | (915 | (89 [ (9) (9D [ (9) [ (83 [ (9) [ (99) | (Giel) (43)| Q48| O:A4D
4 235 | 236 | 234 2389 233 | 240 238 | 23 | 2317 | 2257 | 2246 | 2060 | 20586 | 20699 | 20809
114 | (11D 11D | (115 |1 @091 (131119 D 197|132y 3y 1D | L2Y)| (12 88)
5 20 2308 | 338 | 344 249 | 234 | 317 | 229 | 3199 | 3113 | 388 | 28846 | 28538 | 28866 | 2893H
1) | (13) | 3|0 Q29|03 | 113 (2|13 UiDD| WD (@529 (152:) | (150
6 415) 4166 | 4222 4199 42 4223 | 4163 | 4189 | 4157 | 40°A | 4044 | 3B192 @ 3MB21 | 3B242 | IBL37
(167 | (15) (138 (1) | 048|015 (x®) (15| (1 (| 0| (1718 (180 | (183) | (183
7 510 B41 | BR95 | B BA | B9 | R 5@ | 3% | 517 | 5126 | 4887 | 48488 | 48991 | 48936
Q9 | (18 1197 | (18) (1| 0RD (19D | B | QD) | @8H)| (@193 Q08| 02| 2105
8 615 | 686 /A8 | 686/6 | 6897 | &1 628 | 68/ | 6153 | 813 | 638 | 61293 | 8941 | 6158 | 6134l
Q2) | QD) (@99 | 1) | @B | @A8)|C1D) @8] @9 |18 | @988 (28| (28| 3D
9 B34 | /BB | AB | B8 N5 | BB | BB | A8 | B BB | B3I | BB | M[BHB | MBE | ABXHL
QL) | Q17 | Q1) | 3) | (@8 @9 | C2) A8 QYD | (AAB)| 20 | Q09| (2318)| (2331)| 3P
(g 26b 2611 | 2536 | 257 257|299 | 2618 | 2580 | 2617 | 2726 | 27/ | R212 | 3F9 | 29991 | 3090

TabB2:6 ermaryari the UK : Lorera curve orl irates 6 IS anl
dardari errors* 1000 mparerthegs. U rweighted data -




year 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
per-
atiks
1 0249 0245 0233 0219 0216 0209 0206 0204 019 019 019 0200 0151
(267 | (3B (25/) | (284) | (2370 | (258 | (2167 | (2248) | (23B4) | (24444) | (2246) | (2294) | (2040)
2 168 e 08 091 05/ 0563 058 055 05 05 05 0561 0447
(287 | (634) | (BL00) | (553)| (4512) | (BB814) | (4802) | (426 | () (51286) | (4947 | (4840) | (4825)
3 1208 1184 1153 1089 106l 1041 1049 103 102 102 1017 103 0880
(8163 | (1041) | (8B | (9124) | (286) | (9493 | (B1Y) | (MA2) | (8534) | (897/MB) | (A4 | (7BH | (800)
4 188 1833 1815 178 1633 1618 1677 162 1842 1631 l1a1 1613 1458
(1097 | (1499) | (119) | Q39| (102D 2| Q10| @a)| @2290) | (12823 | (1119 Qo8 | 11D
5 2673 283 2814 2490 248 235 2440 234 2307 231 133 233 2183
Q3| Q02| QLA Q7B)| (1D (1906 | (1419) | 13| (189) | QLA5) | (1L | (1407 | 150
6 334 3B 326 339 33Xb 390 333 398 370 371 3a 387 30
18| 87| Q81| Q26| (1B (QLi7)| (17D | (185 | Q10I)|189)| (1826 | 1A | (190
e 114 185 4612 1474 4455 1 3B3 4425 4380 43194 135 132 13H7 4115
Q005 | (@B263) | 217)H | 2822)| (183D (B128) | i@) | (19%9) | v86)| A8)H| Q20D i®d)| 2 33
8 283 37 396 5/a 513 5419 570 536 56537 530 5587 53 501
395 | €M) 5P| BIT)| Q02 B8 | 2 XBH | (230)| (B1a@H | (32945 | @ =84) | € 40D | € 83D)
9 A9 A3l AN 733 A03 99 7320 /39 29?2 Al 86 /2G ) N33
CB83) | (¢89)| Q)| @1 26) (A | (B8) B | B7A)| (3928 | 93)| € 10| (B3D
6 In 330 3102 3110 A A5 3736 33 340 32a 376 37h 3733 41059

Tab k 3: USA: Lorena cuve ol intes 6 ins art fardard errors*
1000 wnparerthegs.U rweidited d ata-




year 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
5 |6 E, 185 185 163 140 15 188 17 15 19 1% 17
S (143 Q7)) @B (L49) (108 (@18) (@B (124) (18) (U3 (18)
06ty 1337 136 147 186 15 15 133 13 141 148 157
: (119) (128) (A24) (428) (095 (127 (451) (109) (146 (146 (206
P [GE, 1813 1@/ 164 1@: 1o 14 18 18 197 209 240
((B) () (8i8) (A8 (B (9939 (@13 (A/) (@15 (@19 @a0)
PGE, | 2001 768 3@ 58 218/1 624 3BI6 333 63 A8 L5689 5 539
S 857 (@5 W4) Q77 (383 (153 (6045 (BABY) (1540) (I5H) (613) (96 (109)
| [GE, | 186 2124 2008 2220 2188 2491 2133 24440 2@ 3 109 1605 248 357
D (3) (1)  (41) (91 (24) (98) (34) (/) (@004) (1120) (53 () (8)
GE..| 2618 285 281 246 3% Rl ]S/ 308 3419 DAl BBV3 I6/ L9416
(99)  (L40) (109) (149) (105 (15) (1203 (13®) (125 @6A) (149) (123 (@94)
B |GE, 1898 1987 2080 2007
H (839 123 (63) a48)
P [GE, 162 166 135 161
S (096 (153 (22) (183
6 E 2185 2208 2007 2110
(802) (125 (@33 (141)

Tab B4: irequality ING ermary,the U Sari theUK :the( erera ks

E riropy Iniex_Starnard errors*1000 iNparerthegs.




year | 198081 | 81,82 8283 8384 84R5 85/86 8687 87688 8889 890 NAl 9142|923 | 199304
5 | LDV F F C F C R C R R R
S |6 i F F R F F R F R R R
0|GE" R F R F R R F R F R
E | GEY F F R F F R F R R R
P |GEY, F F F F R R F R R R
P [LDY |R C R C R C R R C C F R
S |6 i |R R R R R F R R R R F R
1 [GEY |R F R F R F F R R F F R
D|[GEY |R F R F R F R R R F F R

GEY, | R F R F R R R R R F F R
B | LDY C C C
H |6 ir R F R
P |GEY R R F
S|GE R F R

G EY, R F R

Tab B 5: Summary oftharges inireque lity. w (U) refrsto the
(uweigtel data, R (F) dervtesa riz (EB inirequality, C a
crosgrg ofthe Lorenn cuves. ka9l itemsre®r to period sofF
Hlrguemp bymert inthe repective courtry.



¢ (bgy) | period 1| period 2 | period 3| period 4 | period 5| period 6| period 7| perod 8 | perind 9 | period 10
period 1 | 0133
0059
period 2 | -0043 |013
0038) | (0028)
period 3 |-0006 |-0043 |0137
0033 | (004D | 00D
period 4 | -0 002 0005 | -0047 |0 244
0026 | (0027 |(003B) | (i)
period 5 | 0003 0003 |-0003 |[-0047 |013L
0023 | (@022) |02 | (O0B) | (006D
period 6 | 0000 0006 |-0003 |-0006 |-0042 0122
©022) | (021) | (©D021) | Q025 | (o4s) | (0059
period 7 | -0 002 0003 0001 0003 |-0005 |-0038 0124
0023 | (025 | (0023 |(Q026 | (025 | (003) | (003
period 8 | -0 004 0001 0001 0006 |0001 0001 -008) 0137
©0o024) | (0026 | (0D024) | (QO024) | (027 | (0025 |00 | (i)
period 9 | -0 004 0003 0000 0003 0007 | -0004 0006 |-0047 |0135
0025 | (025 | @©03) |(@022) | (03) | (©D024) | (QO024) |(odB | (00D
period 10 | 0 004 0009 0009 0005 0002 0000 0005 -0 009 -0045 | 0189
©0028) | (0025 |@©024) |(Q026) | (0025 | @©D024) | (023 | (028) | (0040) | (o)

Tab B6:U SA:T heempircalkovarierne matrexofthe chargesinthe
baprithm ofequvalied ret housholl nmome. Stardari errorsin

parerthegs.




¢ (bgy) | period 1| period 2 | period 3| period 4 | period 5| period 6| period 7| perod 8 | perind 9 | period 10
period 1 | 0125
(RECIS)]
period 2 | -00438 | 00951
00331) | (00515
period 3 |-00025 |-00245 | 0086
Qoled) | 0 02@) | (0 046DB)
period 4 | 00003 [-0003 |-0028 0078
00184) | (00145) | (00360 | (0 15)
period 5 | -00027 |-00021 |-000@ |-00137 (007
00192) | (0017Z)| (00228)| (00245 | (0043)
period 6 | -0 002 00018 |00018 |-00068 |-00195 |007A2
00173 | (00183 | (0013) | (0023 | (003d) | (0 b6B)
period 7 | 00007 |00023 |0001 00002 00037 |-002A |00829
00157 | (00122) | (001) | (o18) | 0014 | 00229 | (00D
period 8 | 00002 -00012 | 00014 0001 00025 | 00011 [-00242 00733
0015) | (0018) | (00148) | (00142) | (0013 | (/1) | (0023 | (46D
period 9 | -00036 |00009 -00021 |-0001 00009 -00008 |-00048 |-00256 |0083
00148) | (00151) | (0016 | (00151) | 0013B) | (00219) | (00185 | 103B) | (0056
period 10 | 00015 |-00012 |-00016 |-00028 |[-00016 |-00057 |[00023 |-0005 |-0038 |008
0016 | (00143 | (016 | (0o16l) | (0015 | (02| (00219 | (01| 0037n | 0022)

Tab B7:6 ermary: T heempircakovariare matrixofthe chargesin
the baarithm ofequivaliel ret houshol inmome._Starian errors
iNnparerthegss.




trargtory comporert | gatiorary | AQ) roNgatoraryll AQ)
permaregrt comporert | >ed RW RW
cohorts all all 1 2 3 4 5 all
B - 3190 - 3P4 - 3B3 - 0514 -4886 |-27 - 32 -253
(891) (118) 1038) | (491D | AP 1207 | 13387 | (87D)
b -2247 -28 -1573 | -0926 |-2637 |-23 -236 - 184
(1a) (89 |[(4) (A9 | (A28 | (&8) | (&) | (419)
1. 0285 0247 039 028 0163 024 017
(03) (03) | (03B) | (018) | (048 | (03) | (029)
mirdd. 027
max¥i.¢ 099
B, 033 0372 0291 033 03 015 03
(008) | (010) | (009) | (015 | (008) | (008) | (009)
A2 [d 163 [R] | 38 [5l]|206][51]| 202 [51]| 120 [51]| 104 [51]] 128 [51]| 191 [2]
N 359 339 123 946 58 573 536 35

Tab B8:USA:ll odelestimates. Stariard errorsinparerthegs.RW

refrsto the rarmom walkkmod el




trargtory comporert | gatiorary | AQ) roNgatorary !l AQ)
permaregrt comporert | >ed RW RW
cohorts all all 1 2 3 4 5 all
B 371 166 34 007 063 266 128 148
(1026) (209) (298) (55 (36 (188) (23 (1996)
b 15 03B 06 024 0016 013 032 029
(0977 (153 (20) (3D (23) (143 (191) (194)
1. 0429 0298 023 012 015 031 0198
(0111) (01279 (016) (011) ©09) (012) (010)
mirdd. 021
max¥t.e 08
B, 0192 018 019 018 0145 007 0195
(007B) (011) (007 (005) (008) (0072 (007B)
A2 [d 4234 [R2] | 1272 [51]| 80 1 [51]| 1059 [B1]| 94 5[51]| 6698 [51]| 9303[51]| 749 [@]
N 276 276 H7 a9 76 516 511 2716

Tab B9:6 ermary:ll ol eledimates. Stariard errorsinparerthegs.

RW re€Ersto the rariom walkmodel




year 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
6 | mean A7A 4| 314622 | 314693 | 333524 | 33871 2| 346599 | 351777 | 36256 6 | 37431 2 | 36964 4 | =3
S | metin 2770 6| 284221 | 285846 | 29868 8 | 305770 | 311899 | 314534 | 327562 | 336625 | 338121 | z2e
0 |~ 15177 13637 | 1327 | 12805 | 1214 | 1149 | 1112 11482 1126 11126 | wss
E | goth 28 20 2 3 15 37 36 57 50 22 -12 29
P lu 71 71 64 62 62 56 48 42 ) / s
P | mean | 225379 | 218435 | 208331 | 21280 5| 21235 | 231872 | 23163 7| 2370 6 | 246951 | 253995 | 25054 5 | 242’1 | 28830 6
S | meten| 19726 7| 184699 | 182075 | 180734 | 18742 | 192950 | 19640 7| 200863 | 203437 | 203953 | 205821 | 201293 | 22740 0
[N 18884 18885 19095 19321 1935 | 19582 19415 | 1947/ | 1994 1953 1976 | 1947 | 20148
D v 71 75 95 95 e 71 69 61 54 52 56 68 75
gonth | 4 3 25 21 410 68 37 30 29 38 34 13 -10 27
B | mean 163296 | 185775 | 197727 | w=
H | metian 14228 3 | 16001 7| 172194 | 17=
PN 11602 10948 10445 10441
S | 88 101 10 4 96
growth -2 0 -05 2 3 38

Tab B 10 : Samp B charactergtr sar ecoromrk iri cators. N refrs

to the s mp k sze, U to the uremp bymert rate, ari gow th to the
rate oftharge ofrealt DP _U ard gow th are takenfom the OE CD
Ecoromi O utbok1995_/ refrsto a break inthe sries



