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A bstract

Inordertostudythelong-rune¤ectsofagents’heterogeneitywe
consideroverlappinggenerations ofindividuals whodi¤erfrom one
anotherinwealthandine¢ciencylevel. W henyoung, agents choose
whethertoinvestornotin human capital. Sincethenetreturnof
humancapitalinvestmentis positive, agentswhocana¤ordsuchan
investment, doinvest. Inthesecondperiodoflife, agentsmakeanoc-
cupationalchoice. T heychoosetobeworkersorentrepreneurs. There
existsacriticallevelofine¢ciencybelowwhichbecomingentrepreneur
is pro…table. T hewealthdistributionandtheoccupationalstructure
ofagents changes overtime, theformerbeingthecauseandtheef-
fectofthelatter. T helongrunwealthdistribution is stationaryand
canbeeitherergodicornot, withlong-runoccupationalmobilityor
not. W eshowhowtheeconomy’sstructuralparametersandthetypes
ofintergenerationaltransmissionofskillsa¤ectthedynamicpatterns
andthelong-runequilibria.

¤D ipartimentodi EconomiaPolitica, U niversità degli Studi di M ilano- B icoccaP.zza
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IN T R O D U CT IO N
“T hestudyofincomeinequality- itscauses, itsconsequences, anditspoten-
tialpolicyimplications- hasalonghistoryineconomics, althoughithasnot
always hadahighpro…leamongresearchers andpolicymakers. Toborrow
aphrasefrom ProfessorA tkinson, incomedistribution in recentyears has
been«broughtinfromthecold».” (A lanG reenspan, openingspeechatthe
Symposium on“IncomeInequality”, organizedbyFederalR eserveBankof
KansasCity).

Inneoclassicalgrowthmodels, theassumptionsofcompletemarketsand
perfectcompetitionleadtoergodicdynamicsofincomeandwealth. T here-
forethelong-runequilibrium doesnotdependon initialconditions andin-
comeheterogeneitydisappears, aconclusionwhichisclearlyinconsistentwith
theempiricalevidence.

T heendogenousgrowthliteraturehasrevivedtheinterestofmacroecono-
mistsontheissueofincomedistribution. Infact, iftherepresentativeagent
hypothesis is abandoned inthesemodels, heterogeneitypersists becauseof
di¤erences intechnologies, whichagentshaveaccessto, orbecauseofdi¤er-
entdegrees intherateofhumancapitalaccumulation.

R ecentempiricalanalysis has emphasized anegative relation between
growthandinequality. M oreover, empiricalevidencesupportstheviewthat
redistributivepolicies inmanycasesfavoritegrowth.

Since theearly 9 0’s, the N ewG rowth literaturehas stimulated arich
literature on the long-run e¤ects ofinequality. Twochannels have been
detected, whichinequalityandgrowthinteractthrough.

The…rstisthepolitical-economicchannel, whichinterpretsredistributive
policyastheresultofamajorityvoteinordertochooseataxratepropor-
tionaltocapitalincome. Sincevoters bene…tequallyfrom publicspending
while pay in proportion totheircapitalincome, the lowertheirtaxbase
relativelytothemean, thehigherthetaxratetheyprefer. T herefore, the
moreunequalthewealthdistribution, thetightertheredistributivepolicy.
Taxationhas anywayadisincentivee¤ectoncapitalaccumulation, sinceit
reduces privatereturnfrom capital, andgives risetolowersavings, invest-
mentandgrowth. Therefore, mostofthemodelsbelongingtothisliterature
claim thattheredistribution from capitalists toworkers negativelya¤ects
growth.

The second channel, which inequality and growth interactthrough, is
basedonthe imperfectionofcapitalmarkets. Ifinvestmentdecisions take
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place in acontextofinequality and incompletemarkets forcapitalthere
existsthepossibilitythathumanand/orphysicalcapitalaccumulationisnot
e¢cient. T his is duetodi¤erences in investmentopportunitieswhichmay
perpetuate inequality itself. M odels belongingtothis branchofliterature
addresstheconsequencesofcapitalmarketimperfectionsforhumancapital
investment(G alorandZ eira19 9 3;O wenandW eil19 9 8;B enabou19 9 6aand
19 9 6b), orforinvestmentin…xedcapitalisdeveloped(BanerjeeandN ewman
19 9 3;A ghionandBolton19 9 7 ;P iketty19 9 7 ;B hattacharya19 9 8).

In this paperamodelis developedwhich explores thelong-run e¤ects
ofincomeandwealth inequalityvia capitalmarketimperfections a¤ecting
bothhumancapitalandphysicalcapitalinvestment. T heresults may, at
leastin away, interpretthe di¤erentcross-countries dynamics ofwealth
distribution as faras multiple equilibria are obtained. O ne countrymay
takeo¤ andconvergetoahigh levelofwealthwiththewholepopulation
highlyquali…ed, whileanother, becauseofitsworseinitialcondition(highly
unequalwealthdistributionandlowaveragewealth), maybetrapped into
povertyandintononquali…cation. M oreoverthemodelmayexplainsocial
mobility, sincechangesinoccupationalclassesmaybeboththecauseandthe
e¤ectoftheaccumulation. Inparticularthemodelcanprovidearationale
forthefamiliardeterminants ofsocialmobility. Boththeempiricalandthe
theoreticalliteraturehas stressedthatthesedeterminants arebothgenetic
andaltruistic. T hestrongerthesecomponents, themoresons’incomeand
wealtharerelatedtofathers’ones. G eneticcomponentsconsistsintheability
toearn (productivity) inheritedfrom fathers. A ltruisticcomponentsmake
sons’incomedependingon fathers’ones thanks tofathers’investments in
sons’education and upgrading. In themodeldeveloped in this paper, if
skillsareinheritableandincomesareskill-dependent, sons’incomeisrelated
tothefathers’one. A nalogously, themorefathersbequeaththeirsons, the
moresons’incomeandwealthdestinyis downwardrigid, thatis theworst
sonscandoistoremainintheirfathers’incomeandwealthclasses. Inother
wordsahighaltruism impliesupwardmobilitybetweenincome, wealthand
occupationalclasses.

T hemodelyeldsdi¤erentdynamicpatterns (seesection3) accordingto
theeconomy’sstructuralparametersandtothetransmissionofentrepreneur-
ialskills, thatis individualtechnicaline¢eciency. Individualine¢ciencyis
thesumoftwocomponents: the…rstoneisgenetic, resultingfromthejoint
in‡uenceofgeneticsandfamiliarenvironmentwherepotentialentrepreneur
growsup. T hesecondcomponentistotallyrandom, duetothejointaction
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ofFortuneand N ature. Ifthedegreeofinheritabilityoftheine¢ciencyis
low, thedynamics ofwealthaccumulationis ergodicandlong-rundistribu-
tiondoesnotdependoninitialconditions. O nthecontrary, thehigherthe
geneticcomponent, themorethedynamics is non-ergodicandmaydepend
ornotoninitialconditions. T heremayexistmultipleequilibria.

1 A SSU M P T IO N S
L et’sconsideraclosedeconomy, withtwogoods: theoutputgoodwhichcan
beeitherconsumedorinvestedandthecapitalgood, whichcanbeusedonly
intheproductionoftheoutputgood.

Thereexistoverlappinggenerationsofacountablein…nityoftwo-period
livedagents. Population is constantovertime. Youngagents areendowed
withoneunitoflabouranddi¤erex-antefromoneanotherintheirdegreeof
technicaline¢ciency(ºt) andwealth (bt), thatisthebequestreceivedfrom
theirfathers. T hecumulativedistribution function ofprogenitors’wealth
G (b) isexogenouslygiven. G (b)representstheshareofthepopulationhav-
inginitialwealth lowerorequaltob. I assumethatwealth is uniformly
distributedamongprogenitorsonthesupport(0 ;1):

T he progenitors’technicaline¢ciency is randomlyassigned by N ature
accordingtoauniform distributionon(0 ;1). T hedegreeoftechnicaline¢-
ciencyistransmittedfromagenerationtotheotheraccordingtothefollowing
lawofmotion:

ºt+ 1 = ½ºt+ (1¡½)ut+ 1 (1)

with 0 < ½ < 1 andut+ 1~U (0 ;1). A ccordingto(1) eachagents’degreeof
ine¢ciencyisalinearcombinationofhisfather’stechnicaline¢ciencyandof
arandomcomponentwhoserealizationsareextractedfromatime-invariant
uniformdistribution. ½ measuresthedegreeofinheritabilityoftechnicalin-
ne¢ciency.T hisimpliesthat, onlyiftechnicaline¢ciencywereapurerandom
quality(½ = 0 ) orapuregeneticquality(½ = 1), eachgenerationwouldbe
characterizedbythesamedistributionofabilities. T hestochasticcomponent
oftechnicaline¢ciencycouldbeinterpretedasthee¤ectofcongenitalskill
randomlychosenbyN atureaccordingtoatime-invariantdistribution.

1. N otethat

E(ºt+ 1) = ½t+ 1E(º0 )+
³
1 + ½ + :::+ ½t́ (1¡½)E(ut+ 1)
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lim
t! + 1

E(ºt+ 1) = 0:5

T hehigherthedegreeofinheritabilityofº, themorevolatilethedegree
oftechnicaline¢ciencyfromagenerationtotheotheraregreater. T he
maximumoscillationis (1¡½). T herefore, thelower½, thewiderthe
intergenerationaloscillationsinthedegreeoftechnicaline¢ciency, that
isthevarianceofº

V ar (ºt) = 1
12

h
(1¡½)2

³
(½)2 (t¡1) + (½)2 (t¡2 )+

:::+ 1)+ ½(2t)
i

lim
t! 1

V ar (ºt) =
1
12
(1¡½)2

Preferencesarehomogeneousamongthepopulation. T heindividualutil-
ityfunctionisthefollowing:

u= c(°)t+ 1b
(1¡°)
t+ 1 (2)

wherect+ 1 representsindividualconsumptioninthesecondperiodoflifeand
bt+ 1 representsthelevelofbequestslefttoeachagent’sson.

Inthe…rstperiodoflife, agentschoosewhethertosavethewholeinher-
itance, ortoinvestit(atleastinpart) inhumancapital. T heinvestment
is indivisibleandequaltoh . T hereforeagents faceabinary(“allornoth-
ing”)choice.A ssumingthatagentscannotborrowto…nanceeducation, poor
agents, with bt < h , arenotabletoundertakeanykindofhumancapital
investment.

Educationmakesagentsmoree¢cientandmoreproductive. T hesecond-
periodlevelofine¢ciency (ºo) 1, is lowerforagentswhohaveundertaken
investmentin education, while itremains theoneassigned by N aturefor

unskilledagents: ºo = º¡h =
(
º for h = 0
º¡h for h = h .

Inthesecondperiodoflifeagentschoosewhethertobecomeentrepreneurs
ortosupplytheirownendowmentoflabour. T hemarginalproductivityof
skilledworkers, exogenousandconstant, isequaltow + ±h , anditishigher
thanthatofunskilledworkers.:L abourisremuneratedaccordingtomarginal
productivity. T hereforethewagerateatanexogenousandconstantrate. In

1“o” standsfor“old”.
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particular, therateofrewardofunskilledworkersisw ;andtherateofreturn
ofskilledlabourisw + ±h , where±h isasortofcollegepremium.

Eachagentisendowedwithanentrepreneurialprojectandthereforeisa
potentialentrepreneur. T hemoreine¢cienttheagent, thelowertheoutcome
ofhisproject. T heundertakingoftheinvestmentprojectrequiresx unitsof
theoutputgoodasinputandoneunitoflabour, theentrepreneur’sone.2 T he
physicalcapitalinvestmenttechnologytransformsperiodtoutputinperiod
t+ 1 capital. Eachprojectoutcomeisnegativelyrelatedtotheentrepreneur’s
levelofine¢ciencyaccordingtothefollowingequation:

kt+ 1 = ¹K (1¡ºo) =
( ¹K (1¡º) for h = 0
¹K (1¡º + h) for h = h

Technicaline¢ciencyisanentrepreneurialcharacteristic, à la B ernanke
eG ertler(19 8 9 ): themoreanagentis technicallyine¢cient, thelowerthe
outcomeofhisentrepreneurialinvestmentproject3.

A lltheprogenitors areallliquidityconstrained, thatis theirwealth is
lowerthantheinputrequirementx. T hereforetheycannotself…nancetheir
investmentprojectandmustaskforcredit. T he interestrateon loans is
exogenouslygiven. T hegross interestrateisi. A gentswhodonotbecome
entrepreneurs o¤ertheirlabourendowmentandinvesttheirsavings inthe
capitalmarketgettingareturnequaltoi. T helendingpolicyisaccommo-
datingsincetheinterestrateis exogenously…xedbytheCentralBankand
lenders accommodatethedemand forfunds atthatrate. T his implicitly
meansthattherealwaysexistsexcesssupplyofloanablefund.

A ttheendoftheproductionprocess, inperiodt+ 1, theentrepreneur
sells thecapitalgoodattherelativepriceq, exogenousandconstant. T he
grossreturnfromtheinvestmentproject(Á) istherefore

Á = q ¹K (1¡ºo)

A ggregate capitalproduced in the economy is used in the production of
the outputgood. O nce the capitalgood is produced and sold, entrepre-
neurs/debtors mustrefundtheloantheygot. T heentrepreneur’s pro…tis
therefore

¼t+ 1 = q ¹K (1¡ºo)¡i(x¡bot)
2 A n entrepreneurcan be interpreted as a self-employed worker à la B anerjee and

N ewman.
3In B ernankeeG ertler(19 8 9 ), themoreanagentis ine¢cient, thehigherthe input

requirementheneeds inordertoinvest.
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wherebot, theindividualwealthwhenold, isequaltobtiftheagenthasnot
investedineducation;tobt¡h ifhehas investedineducation.

G iventhehypothesesonwagesandonpro…t, themarginalreturnfrom
education is constantandequalto± forworkers anditis equaltoqK for
entrepreneurs. Capitaldepreciates completely in each period. T herefore,
ineachperiod, aggregatecapitalis thesum ofalltheundertakenprojects.
Inputs intheproductionoftheoutputgoodareskilled (Lq) andunskilled
labour(Lnq) and capital(K ). G iven the hypotheses on factors rewards,
aggregateoutputis

Y = w Lnq + (w + ±h)Lq + qK (3)

2 H U M A N CA P ITA L IN V EST M EN T A N D
O CCU PA T IO N A L CH O ICE

Fromthemaximizationofutility(2) subjecttothebudgetconstraintct+ 1 +
bt+ 1 ·yt+ 1 itis immediatetoconcludethateachagentbequeaths his son
withashare(1¡°) ofhis second-period income (yt+ 1), whiletheresidual
is consumed: bt+ 1 = (1¡°)yt+ 1;ct+ 1 = °yt+ 1. T heindirectutilityfunction
thereforeislinearinincome:

u= °(°)(1¡°)(1¡°)yt+ 1

Indirectutilitymaximizationisthereforeequivalenttoincomemaximiza-
tion.

Ifanon-quali…edagentchoosestobecomeworker, his incomeisthesum
oftheunskilledlabourwageandthereturnoninvestmentofhis savings in
thecapitalmarketatthegross interestratei. T hereforeyw ;nqt+ 1 = ibt+ w 4.
A nalogouslyaquali…edworker’s incomeis: yw ;qt+ 1 = i(bt¡h)+ w + ±h . N et
returnfrom educationis therefore(±¡i)h , thatis thecollegepremium ±h
lesstheopportunitycostofeducationih:

Ifaquali…ed agentchooses tobecomeentrepreneur, his second-period
incomeis equaltothegrossreturnoninvestmentlessthedebtburden, i.e.
ye;qt+ 1 = q ¹K (1¡º + h)¡i(x¡bt+ h). A non-quali…edentrepreneur’sincome

4wstandsforworker, nqstandsfornon-quali…ed. Symmetrycally, qstandsforquali…ed,
estandsforentrepreneur.
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isye;nqt+ 1 = q ¹K (1¡º)¡i(x¡bt) 5. N etreturnfrom educationforentrepre-
neurs is

³
q ¹K ¡i

´
h , thatis, asabove, thegrossreturnlesstheopportunity

costofeducation.
Each agent, ifsu¢ciently rich toa¤ord education, …nds ite¤ectively

pro…tabletoinvestinhumancapital. InfactI assumethatthenetmarginal
returnfromeducationispositivebothforentrepreneursandforworkers. T he
netmarginalreturnfrom education is positive ifbene…ts (higherincomes)
aregreaterthancosts(directcosts(h) andindirectcosts(i)), i.e. ± > iand
q ¹K > i.

G iventheassumptionsabove, andbecauseofthenon-convexityofhuman
capitalinvestmenttechnology, educationalchoicedependsonlyonthelevel
ofinitialindividualwealth: alltheagents whocan self-…nanceeducation
doinvestinhumancapital. T hequali…edpercentageofthepopulation is
therefore[1¡G (h)], sinceG (h) isthepercentageofthepopulationhaving
initialwealth lowerthan h . In particular, given thehypothesis according
towhichprogenitors’wealth is uniformlydistributedonthesupport(0 ;1),
thequali…ed percentageofthe …rstgeneration is 1¡h ; whereas h is the
non-quali…edprogenitors’share.

G iventheinterestrate, thewage, therelativepriceofcapitalandphysical
capitalinvestmenttechnology, occupationalchoice exclusivelydepends on
the individualdegree oftechnicaline¢ciency. A ctually, given individual
preferences, itis pro…tabletoundertaketheentrepreneurialprojectifand
onlyifentrepreneurialincomeisnotlowerthanworker’s income.

A quali…edagentchoosestobecomeentrepreneurifhisdegreeoftechni-
caline¢ciency is lowerorequaltoathresholdlevel¹ºe;nq = qK¡ix¡w

q ¹K , with(
¹ºe;nq = 0 forqK < ix + w
0 ·¹ºe;nq·1 forqK ¸ix + w .

T his thresholdlevelis adecreasingfunctionoftheinterestrate, ofthe
inputrequirementandoftheunskilledlabourwage, whileitincreaseswith
qK . T hehighertheinterestrate, theinputrequirementandthewageand
the lowerthegross return from investmentperunitofe¢ciency qK , the

5 N otethatentrepreneurialincomeisformallythesameeitherheisliquidityconstrained
ornot. A ctuallyifhecanself-…nancehisproject, heinvestsxintheprojectandtherest
(bt¡h)inthecapitalmarket, atthegross interestratei. T heincomeofaself-…nanced
quali…edentrepreneuristhereforeye;qt+ 1 =q¹K(1 ¡º + h)+ i(bt¡h¡x):T heincomeof
aself-…nancednon-quali…edentrepreneuris ye;nqt+ 1 = q¹K(1 ¡º)+ i(bt¡x):T hehuman
capitalinvestmentchoicedescribedbelowrules outtheexistenceofafullycollateralized
non-quali…edentrepreneuranyways.
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less pro…tableis entrepreneurship relativelytobecomingaworker. Because
ofthehypothesis accordingtowhichprogenitors’entrepreneurialtechnical
ine¢ciencyisuniformlydistributedon(0 ;1), thepercentageofnon-quali…ed
progenitorswhodecidetobecomeentrepreneurs is ¹ºe;nq. Equivalently, the
percentageofnon-quali…edprogenitorsbecomingworkersis 1¡¹º e;nq:

A nalogously, itis easy todemonstrate thata quali…ed agent…nds it
pro…table tobecome entrepreneurifand only ifhe is characterized by a
degreeofine¢ciencylowerorequaltothequali…edthreshold level¹ºe;q =

qK (1+ h)¡ix¡(w + ±h)
qK

;with

8
>><
>>:

0 ·¹ºe;q·1 forix+ w + ±h
1+ h ·qK · ix+ w + ±h

h

¹º e;q = 1 forqK > ix+ w + ±h
h

¹º e;q = 0 forqK < ix+ w + ±h
1+ h

.

A lsointhiscasethethresholdlevelofine¢ciencyisadecreasingfunction
ofthe interestrateandofthe inputrequirement, while itis an increasing
functionofthedi¤erencebetweenthegrossreturnfromeducationforentre-
preneurs

³
qK h

´
andthegrossreturnfromeducationforworkers (±h).

T he quali…ed threshold degree ofine¢ciency is higherthan the non-
quali…edthresholdlevel. A ctually, ifan individualis non-quali…ed, hebe-
comesentrepreneurifhisdegreeofine¢ciencyislowerthan¹ºe;nq;education
impliesanincreaseinwageequaltothecollegepremium ±h ;whichwouldde-
creaseentrepreneurialpro…tability. A nywayeducationincreasesalsopro…t,
andthepro…tenhancementqK h is greaterthanwageenhancement±h . In
otherwordsthegrossreturnfromhumancapitalinvestmentishigherforen-
trepreneursthanforworkers. T henete¤ectofeducationisthereforeahigher
pro…tabilityofundertakingtheentrepreneurialinvestment. T hethreshold
degreeofine¢ciencyisthereforehigherforeducatedagents. Formally

¹ºe;q¡¹ºe;nq =
³
qK ¡±

´
h

qK
> 0 (4)

A pooragentswhocannota¤ordhumancapitalinvestmentmay…nditprof-
itabletoundertaketheinvestmentproject, buthehastobenaturallymore
e¢cientthanarich/quali…edagent.

Sincewealth and technicaline¢ciency are stochastically independent,
thepercentageofquali…edworkers amongprogenitors is (1¡h)¹º e;q:N on-
quali…ed entrepreneurs are instead the h ¹ºe;nq percent. T he percentageof
quali…edworkers is (1¡h)(1¡¹ºe;q) and …nallynon-quali…edworkers are
theh (1¡¹º e;nq) percentofprogenitors.
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Progenitorsaredistributedas inTable1 accordingtoeducationandoc-
cupation.

N Q . Q marg. distr.
W h (1¡¹ºe;nq) (1¡h)(1¡¹ºe;q) 1¡(1¡h)¹ºe;q¡h ¹ºe;nq
E h ¹ºe;nq (1¡h)¹ºe;q h ¹º e;nq + (1¡h)¹ºe;q

marg. distr. h 1¡h 1
Table 1: progenitors’occupationaldistribution.

3 D Y N A M ICS ...
T helong-run e¤ects ofinequalitydependonthehypothesis aboutthe in-
tergenerationaltransmission oftechnicaline¢ciency. In particular, ifthe
transmissionofentrepreneurialabilityisdueonlytogenetics (i.e. itis un-
a¤ectedbystochasticshocks), dynamicsaredeterminedexclusivelybyeach
progenitor’scharacteristics (wealthandtechnicaline¢ciency), thelong-run
distributionofwealth is strictlydependenton initialconditions andthere
existmultipleequilibria. O ntheotherhand, iftechnicaline¢ciencyhas a
stochasticcomponentthedynamicsofaccumulationofwealthareaM arkov
Process. T helowerthegenetics, thehighertheprobability, foreachgenera-
tion, toconvergetoanysteadystate. T helong-rundistributionisergodic.

Eachpanelof…gure1 sketchestheaccumulationfunctionsforeachkind
ofprogenitor: non-quali…edworker, quali…edworker, non-quali…edentrepre-
neur, quali…edentrepreneur.

G ivenpreferencesandhumancapitalinvestment, thelawofmotionofa
non-quali…edworker’swealthis:

bt+ 1 = (1¡°)(ibt+ w )
(

bt2 (0 ;h)
º e;nq < ºt·1 (5)

T helawofmotionofaquali…edworker’swealthis instead:

bt+ 1 = (1¡°)[i(bt¡h)+ w + ±h]
(

bt2 (h ;x)
ºe;q < ºt·1 (6)

Iftheprogenitorisanon-quali…edentrepreneur, thedynastyaccumulates
wealthaccordingtothefollowingequation:

10



bt+ 1 = (1¡°)
h
q ¹K (1¡ºt)¡i(x¡bt)

i (
bt2 (0 ;h)

0 ·ºt·ºe;nq
(7 )

T hisequationandthecorrespondingfunctionisparametrizedtotheen-
trepreneur’sleveloftechnicaline¢ciency, sincethatisapureentrepreneurial
quality.

Finallyaquali…edentrepreneur’sdynastyaccumulateswealthaccording
tothefollowingequation:

bt+ 1 = (1¡°)
h
q ¹K (1¡ºt+ h)¡i(x¡bt+ h)

i (
bt2 (h ;x)
0 ·ºt·ºe;q

(8)
A lsointhiscaseeachfunctionisparametrizedtoaspeci…cleveloftech-

nicaline¢ciency.
T he economy’s structuralparameters determinedi¤erentlong-run sce-

narios (see…gures 1). Each scenariocorresponds todi¤erentoccupational
structureofthepopulationineachgeneration.

T hetransmissionmechanism oftechnicaline¢ciency…nallya¤ects the
evolutionofthedistributionofincomeandwealthandtheevolutionofthe
occupationalstructureofthepopulation.
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(I) (II)

(III) (IV)

Figure1: thefourpossibledynamicsofwealthaccumulation
accordingtotheeconomy’sstructuralparameters.
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T he…rstpanelcanbetheresultofthefollowingparameters

Parameters Values
° 0:6
qK 15
x 10
i 1:0 5
h 0:7
w 1
± 4:2 857

whichgiverisetothefollowingvaluesforkeyvariables inthemodel:

Values
w + ±h 4
ºe;q 0:733
ºe;nq 0:2 33

T herefore, non-quali…edworkersare53.66% ofprogenitors, non-quali…ed
entrepreneurs16.33% , quali…edworkers21.9 9 % . T hequali…edpercentageof
thepopulationis3% . M ostoftheagentsarethereforenon-quali…edworkers
andmostofthequali…edagentsareentrepreneurs.

T hesecondscenarioistheresult, ceterisparibus, ofadecreaseinthecost
ofeducation, whichimpliesadecreaseofquali…edentrepreneurs’pro…tand
ofquali…edworkers’wage. V iceversathedecreaseinthecostofeducation
implies an increase in thethreshold levelofine¢ciency. A nalogously the
shareofentrepreneurs amongquali…ed people increases. T he parameters
whichdeterminethisscenarioarethefollowing:

Parameters Values
° 0:6
qK 15
x 10
i 1:0 5
h 0:5
w 1
± 4:2 857

Fromtheseparameters itfollowsthat:
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Values
w + ±h 3:14 2 8
ºe;q 0:59
ºe;nq 0:2 3333

T hereductionofthecostofeducation implies areductionofthenon-
quali…edshareofthepopulation. 11.66% ofthepopulationconsistsofnon-
quali…edentrepreneurs, non-quali…edworkersare38.33% . Q uali…edworkers
areinstead20.5% andquali…edentrepreneurs29 ,5% . T hedecreaseinthecost
ofeducationhasthereforedeterminedanincreaseofthequali…edpercentage
ofthepopulationandareductionofthedisproportionamongoccupational
classes. In particulartherehas been an increase in the shareofquali…ed
workers.

T hethirdscenariocouldderivefromasimultaneous increaseinthecost
ofeducationandadecreaseinpeople’saltruism:

Parameters Values
° 0:9
qK 15
x 10
i 1:0 5
h 0:9
w 1
± 4:2 857

Itfollows:

Values
w + ±h 4 :857
ºe;q 0:8762
ºe;nq 0:2 33

L iquidityconstraintsstrengthenbecauseoftheincreaseinthecostofedu-
cationandareanobstacleforthe9 0% ofprogenitors. 20.9 9 % ofprogenitors
consists ofnon-quali…edentrepreneurs and69 % arenon-quali…edworkers,
8.7 6% is insteadmadeofquali…edentrepreneursand…nally1.239 % iscom-
posedbyquali…edworkers.

T he lastpossible scenariocould …nally bebroughtaboutbyafurther
increaseinagents’egoism andfrom adecreaseinthegross returnperunit
ofe¢ciency:
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Parameters Values
° 0:99
qK 11:55
x 10
i 1:0 5
h 0:9
w 1
± 4:2 857

whichgivesriseto:

Values
w + ±h 4:857
º eq 0:570 4
ºenq 0:0 0 4 33

T hereductionofthegrossreturnperunitofe¢ciencyimpliesadecrease
ofthepro…tabilityofentrepreneurship. A ctuallyquali…edentrepreneursare
5.7 % , whilenon-quali…edentrepreneurs are0.39 % ofthepopulation. N on-
quali…edworkersare89 .6% andquali…edworkersare4.3% ofprogenitors.

Table 2 summarizes the occupationalstructureofprogenitors in each
scenario

I II III IV
W ,N Q 0.5366 0.3833 0.69 0.89 6
E,N Q 0.1633 0.1166 0.209 9 0.0039
W ,Q 0.08 0.205 0.01239 0.0426
E,Q 0.219 9 0.29 5 0.08 7 6 0.057
Table 2: progenitors’occupationalstructure.

3.1 ... W H EN TECH N ICA L IN EFFICIEN CY IS EX -
CL U SIV EL Y G EN ET IC (½ = 1)

I startanalyzingthewealth accumulationdynamics and long-run equilib-
riawhentechnicaline¢ciencyis exclusivelygenetic. T his implies ½ = 1 in
equation 1. In this casethewealthaccumulation process is deterministic
andexclusivelydeterminedbyprogenitors’characteristics (degreeofine¢-
ciencyandwealth). G raphicallyitmeansthatadynastyaccumulateswealth
accordingtoauniqueaccumulationfunction.
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T helong-rundistributionofwealth, in each scenario, is represented in
…gure2.

W ithparameters whichgiverisetoscenarioI, anon-quali…edworker’s
dynasty remains in this category because itcannotaccumulate su¢cient
wealthtoa¤ordeducation. T hedescendants from anon-quali…edworkers
donotchangeoccupationandconvergetothesteadystatewealth(bw ;nq)¤=
(1¡°)w
1¡(1¡°)i. G ivenparameterswhichcouldgiverisetothatscenario, (bw ;nq)¤=
0:69.

(I)

(II)

(III) (IV)

(II)

Figure2: longrundistributionofwealthineachscenario.

16



A lsodynastiesdescendingfromquali…edworkersandquali…edentrepre-
neursdonotexperienceoccupationalmobility. D escendantsfromaquali…ed
workerconverge to (bw ;q)¤ = (1¡°)(w + ±h¡ih )

1¡(1¡°)i = 2 :2 5. D escendants from a
quali…edentrepreneurconvergetoasteadystatewhich is parametrizedto
thedynasty’sdegreeoftechnicaline¢ciency(be;q)¤= (1¡°)[q ¹K (1¡ºi+ h)¡i(x+ h)]

1¡(1¡°)i .
T heless ine¢cientthedynasty, thehigherthesteadystatewealth: (be;q)¤2
(2 :2 5;9:83].

T he dynamics ofthe dynasty comingfrom non-quali…ed entrepreneur
are a little bitmore complex. In this case dynasties characterized by a
levelofine¢ciencylowerthan eº = 1¡ i(x¡b)(1¡°)¡h

qK (1¡°) = 0:2 32 33 succeed in
accumulatingenough wealth in orderto invest in human capital. T hey
becomequali…ed entrepreneurs, whereas dynasties characterized by ade-
gree oftechnical ine¢ciency eº · º · ºe;nq accumulate wealth converg-

ingto (be;nq)¤ = (1¡°)[q ¹K (1¡ºi)¡ix]
1¡(1¡°)i and remain non-quali…ed. Even in this

case, the higherthe degree ofine¢ciency, the lowersteady statewealth:
(be;nq)¤2 [0:69;0:7).

T heevolutionoftheoccupationalstructureofthepopulationis summa-
rized intable2-3: inthelong-run 54% ofthepopulationdonotinvestin
education. 53.66% ofthepopulationconsists ofunskilledworkers. T here-
maining46% ofthepopulationisquali…ed. T hemajorshareofthequali…ed
populationismadeofentrepreneurs: theyare38.26% ofthepopulation. O nly
entrepreneursexperimentoccupationalmobility: 16.26% ofnon-quali…eden-
trepreneursbecomequali…edentrepreneurs.

N Q Q marg. distr.
W 0:5366! 0:5366 0:0 8 ! 0:0 8 0:6166! 0:6166
E 0:1633! 0:0 0 07 0:2 2 ! 0:382 633 0:3833! 0:3833

marg. distr. 0:7! 0:5373 0:3! 0:4 62 633 1
G IN I 0:2 63! 0 :367

Table3: evolutionofoccupationaldistribution inscenarioI (progenitors!long-run).

A veragewealthincreases, from 0.5 to2.86, thankstotheincreaseofthe
quali…edentrepreneurialshareofthepopulation6.

6A veragewealthis alsoan indicatorofaggregateutility. A ctually, givenpreferences,
aggregateutilityisanincreasingfunctionofaggregateincome. Ifpopulationisconstant,
aggregateutilityisalsoanincreasingfunctionofaverageincomeandwealth.
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Concentrationofwealthincreasesaswell. T heG ini coe¢cientgoesfrom
0.263to0.367 . T his is duetothefactthatthemajorityofthepopulation
is trapped in alowlevelofwealth, which does notallowthem tounder-
takehumancapitalinvestment. O nlyfewdynasties (16.26% ) cangetoutof
non-quali…cationandpovertyandgoup the incomeandeducation ladder
accumulatingmorewealthandincreasingconcentration.

A sforscenarioII, weobtainthefollowingdynamics: quali…eddynasties
remaininthesameeducationalandoccupationalcategoriesoftheirprogen-
itors. D escendantsfromnon-quali…edentrepreneursaccumulatewealthand
undertakehumancapitalinvestment, becoming, inthelong-run, quali…eden-
trepreneurs. Someofthedescendantsfromnon-quali…edworkers((º eq¡ºenq)
shareofthenon-quali…edpopulation, thatis 18% ofthewholepopulation)
becomequali…edworkers, theothersbecomequali…edentrepreneurs. A ctu-
allyallthenon-quali…edworkersmaya¤ordeducation inthelong-runbut
someofthem aresu¢cientlye¢cientto…nditpro…tabletobecomeentre-
preneurswhenquali…ed. Inthelong-runthewholepopulationisquali…ed.

Table4summarizesoccupationaldistributioninthiscase.

N Q Q marg. distr.
W 0:3833! 0 0:2 0 4 75 ! 0:4 0 95 0:58805 ! 0:4 0 95
E 0:1166! 0 0:2 952 5 ! 0:5905 0:4 1185 ! 0:5905

marg. distr. 0:5 ! 0 0:5 ! 1 1
G IN I 0:2 63! 0:2 5

Table4: evolutionoftheoccupationaldistribution in scenarioII (progenitors!long-run).

R elativelytoscenarioI, thereductionofthecostofeducationhas im-
pliedthepossibility, forallthedynasties, tobecomeeducated. A nyway h
representshumancapitalitself, anditsreductionimpliesalsoaloweraccu-
mulationofwealthforeducatedpeople. A ctually, inthis scenario, quali…ed
workersconvergeto1:80 5. T hesetofsteadystatesforquali…edentrepreneurs
is instead(1:80 5;7:914 ], whileitwas (2 :2 5;9:83]inscenarioI.

L ong-rundistributionofwealthissketchedin…gure2-4(II).Inthiscase,
thepossibilityfortheentirepopulationtobecomeeducateddetermines an
increaseinthemeanwealth(3:6) andadecreaseintheconcentration(G ini
coe¢cientbecomes0.25).

Summingup, wecanstatethefollowing:

²when the transmission oftechnicaline¢ciency is genetic there may
existmultipleequilibria. Thehighertheliquidityconstrainedshareof
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theprogenitors, thehigherthelong-runshareofthepopulationtrapped
inpovertyandinnon-quali…cation;

²areductioninthecostofeducation, ceterisparibus, impliesanincrease
inequityandinaggregatee¢ciency, allowingthewholepopulationto
qualifyandimplyingan increase inthemeanwealthandinaggregate
utility. Inthatcasethelong-rundistributiondoesnotdependoninitial
conditions;

²ceteris paribus, themoste¢cientdynastieswouldbeworseo¤ dueto
thereductioninthecostofeducation, whichmeansadecreaseinhuman
capitalandadecreaseinquali…edpeople’s income.

M ultipleequilibriaresultingfromthe…rstscenarioarethesameasG alor
andZ eira’sandO wenandW eil’s, andcaninterpretdi¤erentcross-countries
dynamics inthedistributionofincomeandwealth. Infactdi¤erentcross-
countryperformances maybeexplained bydi¤erentinitialconditions. A
country characterized by amore equaldistribution and ahigherlevelof
averagewealthmaytakeo¤ andconvergetoahigh longrunequilibrium,
whereasacountrywithaveryunequaldistributionandalowlevelofaverage
wealthwouldinevitablybetrappedinpovertyandnon-quali…cation.

A sfarasscenarioIII isconcerned, descendantsfromnon-quali…edwork-
ers and entrepreneurs remain in theprogenitors’educationalandoccupa-
tionalcategories. O nly quali…ed entrepreneurs characterized by technical
ine¢ciencylowerthan eeº = (1 + h)¡ix(1¡°)+ h

qK (1¡°) remain inthiscategory. En-
trepreneurswithadegreeofine¢ciencysuchthateeº < º ·ºeq decumulate
wealthandcannota¤ordeducationanymoreinthelong-run, becomingnon-
quali…edworkers. D ynasties descendingfrom quali…edworkers experience
onlydownwardmobilityasfaraseducationisconcerned.

T helong-runoccupationaldistributionis summarizedinTable5.

N Q Q marg. distr.
W 0:69 ! 0:73 0:0 12 38 ! 0 0:70 2 38 ! 0:73
E 0:2 1 ! 0:2 1 0:0 8762 ! 0:06 0:2 9762 ! 0:2 7

marg. distr. 0:9 ! 0:9 4 0:1 ! 0:06 1
G IN I 0:2 63! 0:332

Table 5: evolutionofoccupationaldistribution inscenarioIII (progenitors!long-run).
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Inthiscase, inthelong-run, only6% ofthepopulationis quali…edand
consistsonlyofentrepreneurs. G enerationaftergeneration, 4% ofthepopu-
lationdecumulateswealthandcannota¤ordhumancapitalinvestmentany-
more. 2.7 % ofthem moves downwardalongtheoccupationalladder. T he
remaining1.3% movesdownwardsonlybetweeneducationalclasses.

D escendantsfromnon-quali…edpeopledonotchangeeitheroccupational,
oreducationalclass.

W orkers’dynastiesconvergeto(bw ;nq)¤= 0:111732 .
N on-quali…edentrepreneurs’dynastiesconvergetothesetofsteadystates

(be;nq)¤2 (0:111732 ;0:50 2 8], parametrizedtoeachdynasty’sdegreeofine¢ciency:
Q uali…edentrepreneurs’dynasties, withadegreeofine¢ciencylowerthan
0.6, convergeto(be;q)¤2 (0:9;1:9 0 56).

T helong-rundistributionofwealthissketchedinFigure2 (III).L iquidity
constraintsforthemajorityofthepopulation, duetotheincreaseinthecost
ofeducation, becomebindingduringtheaccumulation process becauseof
thelowindividualaltruism. T heincreaseinthecostofeducationandinthe
individualegoism forces thegreatmajorityofthepopulation intopoverty
andnon-quali…cation. Inotherwords theincreaseinthequali…edpeople’s
incomeduetotheincreasein h does noto¤setthecostofeducation itself
andthelowshareofindividualincomeleftasbequests.

L ong-runaveragewealthis 0.23andthelong-rundistributionofwealth
ismoreconcentrated(G ini coe¢cientis 0.332).

Inthelastlong-runscenariothewholepopulationistrappedinpoverty
andnon-quali…cation. In this casenon-quali…edprogenitors’dynasties do
notchangeeducationalandoccupationalclass. D escendantsfrom quali…ed
workers becomenon-quali…edworkerswhile somedescendants from quali-
…edentrepreneurs remainentrepreneurs, buttheydonotqualifyanymore.
T heothersmovedownwardalongeducationalandoccupationalclasses: they
becomenon-quali…edworkers. T hesearecharacterizedbyadegreeoftech-
nicaline¢ciencywhichguaranteesthepro…tabilityofentrepreneurshiponly
iftheyqualify, whentheyfallintonon-quali…cationtheyarenotenoughef-
…cientto…nditstillpro…tabletoundertaketheentrepreneurialinvestment
project. T heyare9 .9 567 % ofthepopulation. 4.33% ofthepopulationexper-
imentsonlydownwardmobilitybetweeneducationalclasses. Inthelong-run
99:567% ofthe population is composed by non-quali…ed workers, 0.433%
consists ofnon-quali…edentrepreneurs. M oreovertheveryhighegoism re-
ducesincomedispersionandlong-runwealthdistributionalmostcollapsesto
asinglesteadystate(see…gure2-4 (IV )). A ctuallythesetofsteadystates
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is [0:0 10 106;0:0 10 61]:
Table6summarizes long-runoccupationaldistribution inthis lastsce-

nario.

N Q Q marg. distr.
W 0:89610 3! 0:99567 0:0 4 2 96! 0 0:9390 63! 0:99567
E 0:0 0 3897! 0:0 0 4 33 0:0 570 4 ! 0 0:0 60 937! 0:0 0 4 33

marg. distr. 0:9 ! 1 0:1 ! 0 1
G IN I 0:2 63! 0

Table6: evolutionofoccupationaldistribution inscenarioIV (progenitors!long-run).

Itisthereforepossibletostatethefollowing:

²thedecreaseofindividualaltruism forcesaveryhighshareofthepop-
ulationtopovertyandnon-quali…cation. Thiscondemnationishigher,
themoretheprogenitorscannota¤ ordhumancapitalinvestment;

²forsu¢cientlyhighegoismandlowlevelsofgrossreturnpere¢ciency
unit, thewhole population, independentlyfrom initialconditions, al-
mostcollapsestoauniqueoccupation(non-quali…edworkers)andwealth.

T hese results can provide arationale forthe familiardeterminants of
socialmobility. Boththeempiricalandthetheoreticalliteraturehasstressed
thatthesedeterminantsarebothgeneticandaltruistic. T hestrongerthese
components, themoresons’incomeandwealtharerelatedtofathers’ones.
G eneticcomponents consists intheabilitytoearn(productivity) inherited
fromfathers. A ltruisticcomponentsmakesons’incomedependingonfathers’
onesthankstofathers’investmentsinsons’educationandupgrading. Inthe
modeldevelopedinthispaper, ifskillsareinheritableandincomesareskill-
dependent, sons’ income is related tothe fathers’one. A nalogously, the
morefathersbequeaththeirsons, themoresons’incomeandwealthdestiny
isdownwardrigid. T heworstsonscanperform istoremainintheirfathers’
incomeandwealthclasses. Inotherwordsahighaltruism implies upward
mobilitybetweenincome, wealthandoccupationalclasses.

T heperfectinheritabilityoftechnicaline¢ciencythereforecangiveriseto
long-rundistributionsofwealthwhichareeitherstrictlydependentoninitial
conditionsornot, accordingtothecon…gurationofstructuralparameters.
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3.2 ... W H EN TECH N ICA L IN EFFICIEN CY IS EX -
CL U SIV EL Y ST O CH A ST IC (½ = 0 )

Ifthedegreeoftechnicaline¢ciencyis stochastic, wealthaccumulationisa
M arkovProcess. T hesetofstates canbedecomposedinasetoftransient
states and in an irreducibleand closed setofpersistentstates. O ncethe
M arkovChainvisitsonepersistentstate, itremainsinthatclassofstatesand
doesnotabandonitanymore. Inthelong-runtransientstatesdisappearsand
thestatespacecoincideswiththeclosedandirreduciblesetofstates. Each
dynastyvisits eachofthepersistentstatewithapositiveprobability. A ll
thelong-runstatesarethereforenon-nullpersistentstatesandthelong-run
distributionofwealth is unique, stationaryandergodic, independentfrom
initialconditions. Each dynastymaymoveamongwealthclasses without
implyinganychangeinthemeanwealth.

T he long-run distribution ofwealth foreach scenariois represented in
…gure3. T his istheresultofanumericsimulationbasedontheparameters
saidabove. I haveplottedthedistributionofwealthof1500 dynastiesafter
200 periods.

T hesupportandthe…rstmomentofthedistributions, whenparameters
giverisetotheII andIV scenarios, donotchangerelativelytotheperfect
geneticcase. T heonlydi¤erenceisthatinthelong-runthereexistsoccupa-
tionalmobility. Eachfamilydoesnotconvergetoauniquesteadystate, but
moves amongstates. T heabsenceofthefamiliardeterminantofintergen-
erationaloccupationalandincomepersistencedeterminesanextremesocial
‡uidity.

Summingup:

²whenthetransmissionoftechnicaline¢ciencyis stochastic, thelong-
rundistributionofwealthis ergodic. Eachdynastyvisits withaposi-
tiveprobabilityeachsteadystate. Thelong-rundistribution is unique
andstationary, buteachfamilymoves amongoccupationalandwealth
classes;

²in scenarios II and IV , when, in the genetic transmission case, the
long-rundistributionofwealthdoesnotdependoninitialcondition, the
hypothesis ofstochastictransmissionoftechnicaline¢ciencydoesnot
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b b

b b

Figure1: Figure3: longrundistributionofwealth.
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modifythelong-runoccupationalstructure, thesupportofthelong-run
distributionandthelong-runaverageandaggregateincomeandwealth.

T hingschanges inscenarios I andIII. InscenarioI, theclosedandirre-
duciblesetofpersistentstatesistheinterval

h
(bw ;q)

¤;(be;q)
¤
max

i
= [2 :2 5;9:83].

Inthelong-runallthepeoplearequali…edandlong-runaveragewealthin-
creases with respecttothegenetictransmission hypothesis. Itgoes from
2.863to5.05. M oreoverwealthconcentrationdecreases: theG ini coe¢cient
becomes0.17 59 .

T hefactthattechnicaline¢ciencyis purelystochastic, opens up away
outofpovertyandnon-quali…cationtothesonsofnon-quali…edagents. In
thelong-runthewholepopulationisquali…edandthegreatmajorityconsists
ofentrepreneurs(7 3% ofthepopulation). A nywayentrepreneursarenotal-
waysbelongingtothesamedynasties, sincetherealwaysexistsoccupational
mobility. Table 7 summarizestheevolutionoftheoccupationaldistribution
inthiscase.

N Q Q marg. distr.
W 0:5366! 0 0:0 8 ! 0:2 666 0:6166! 0:2 666
E 0:1633! 0 0:2 2 ! 0:7333 0:3833! 0:7333

marg. distr. 0:7! 0 0:3! 1 1
G IN I 0:2 63! 0:1759

Table 7 : evolutionofoccupationaldistribution inscenarioI (progenitors! long-run)

T hereforethestochastictransmissionoftechnicaline¢ciencybringsabout
the possibilityofsocialclimbing. In the long-run thewhole population is
quali…ed.

In scenario III the situation is symmetric: in the long-run thewhole
population is trapped in povertyand in non-quali…cation and distributed
onthesupport[0:111732 ;0:50 2 8]. M ostofthepeopleareworkers(7 6.66% ).
T hemeanwealthislower(0.156). T helong-runoccupationaldistributionis
summarizedinTable8.

N Q Q marg. distr.
W 0:69 ! 0:7666 0:0 12 38 ! 0 0:70 2 38 ! 0:7666
E 0:2 1 ! 0:2 333 0:0 8762 ! 0 0:2 9762 ! 0:2 333

marg. distr. 0:9 ! 1 0:1 ! 0 1
G IN I 0:2 63! 0:1993

Table 8 :evolutionofoccupationaldistribution inscenarioIII (progenitors!long-run)
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In otherwords the pure stochasticityoftechnicaline¢ciencycan be a
condemnationfordynastieswho, soonerorlater, even ifdescendingfrom a
verye¢cientprogenitor, aretrappedinpovertyandnon-quali…cation.

Concluding, theperfectstochasticityhypothesismakesergodiclong-run
distributionofwealthand, accordingtotheeconomy’sstructuralparameters,
canbeeitherawayoutoracondemnationtopovertyandnon-quali…cation.

T heevolutionofoccupationalstructure, thesupportofthelong-rundis-
tribution, themean wealth and the G ini coe¢cientforeach scenarioare
summarizedinthefollowingtable:
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I II III IV
W ,N Q 0:5366 0:3833 0:69 0:896103
E,N Q 0:1633 0:1166 0:2 1 0:0 0 3897
W ,Q 0:0 8 0:2 0 4 75 0:0 12 38 0:0 4 2 96

Progen. E,Q 0:2 2 0:2 952 5 0:0 8762 0:0 570 4
supp. [0 ;1] [0 ;1] [0 ;1] [0 ;1]
mean 0:5 0:5 0:5 0:5
G ini 0:2 63 0:2 63 0:2 63 0:2 63
W ,N Q 0:5366 0 0:73 0:9 9567
E,N Q 0:0 0 0 7 0 0:2 1 0:0 0 4 33
W ,Q 0:0 8 0:4 0 95 0 0

½ = 1 E,Q 0:382 633 0:5905 0:0 6 0

supp. [0:69;0:7]U
[2 :2 5;9:83] [1:80 5;7:914 ] [0:111;0:503]U

[0:9;1:9] [0:0 10 1;0:0 10 6]

mean 2 :863 3:6 0:2 3 0:0 10 107
G ini 0:367 0:2 5 0:332 0
W ,N Q 0 0 0:766 0:9 9567
E,N Q 0 0 0:2 33 0:0 0 4 33
W ,Q 0:2 66 0:4 0 95 0 0

½ = 0 E,Q 0:733 0:5905 0 0
supp. [2 :2 5;9:83] [1:80 5;7:914 ] [0:111;0:50 3] [0:0 10 1;0:0 10 6]
mean 5:0 5 3:6 0:156 0:0 10 107
G ini 0:1759 0:1993 0:2 31863 0

Table 9
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3.3 ... W H EN 0 < ½ < 1
I haverunsimulationsfortheintermediatecaseinwhichtechnicaline¢ciency
is neithertotallygeneticnortotally stochastic, in otherwords underthe
hypothesisthat0 < ½ < 1.

Figure4sketchestheresultsofthedynamicsofasingledynasty’swealth
over100 period, fordi¤erentvaluesofpersistence. Panel(a)isobtainedwith
½ = 0:5; panel(b)with½ = 0:9 andpanel(c)with½ = 0:0 0 0 1:

O nlywhenentrepreneurialskillsarehighlyinheritablethedynastydoes
notqualifyandconvergesto0.69 , thatistothesteadystatewealthofnon-
quali…edworkers.

(a) (b) (c)

Figure4: wealthaccumulationdynamicsforasingledynastyover
100 periods.

I havealsorunnumericalsimulationsfor1500 dynastiesover200 periods.
T hedistributionofwealthafter200 periods, ineachscenario, is sketchedin
…gure5. PanelsI (b), II, III (b)andIV arebasedon½ = 0:5:PanelsI (a)and
III (a) insteadarebasedon ½ = 0:9:Comparingpanels I (a) andI (b) and
comparingIII (a)andIII (b), wecaneasilynoticethat, thehigherthedegree
ofskillsinheritability, i.e. thegreater½;themoreplausiblemultipleequilibria
areandthedynamicsaresimilartotheperfectgeneticcase(½ = 1):
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W hen ½ = 0:5; T hedynamics andthelong-run scenarios aresimilarto
theperfectstochasticcase.

M oreoverthehigher½, thefewerthenon-nullpersistentsteadystatesand
thereforethelong-rundistribution is nomoreergodic. Inotherwords, the
higherthepersistenceamonggenerations, thelowerthesocialmobility.

Summarizing,whentheleveloftechnicaline¢ciencyisdeterminedbothby
geneticsandbyN ature, thelong-rundistributionisstrictlydependentonthe
degreeofpersistence: themoretheskills areinheritable, themoreplausible
aremultipleequilibriaandnon-ergodicdistributions.
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Figure2: Figure5: longrundistributionofwealthwhen 0 < ½ < 1:
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CO N CL U SIO N S
Inthispaperamodelhasbeendevelopedwhichexploresthelong-rune¤ects
ofincomeandwealth inequalityvia capitalmarketimperfections a¤ecting
bothhumancapitalandphysicalcapitalinvestment. T hedynamicpatterns
aredi¤erentaccordingtotheeconomy’sstructuralparametersandaccording
totypesofintergenerationaltransmissionofthetechnicaline¢ciency. D y-
namics canbeeitherergodicornon-ergodic, withlong-run socialmobility
orimmobility. T hehighertheinheritabilityofentrepreneurialskillsandthe
highertheindividualaltruism, themoreplausibleintergenerationalincome
andwealthpersistence. Sons’occupation, wealthandincomearenon-lower
than fathers’ones. In this casemultipleequilibriaarepossibleandthere-
forelong-rundistributionmaydependoninitialconditions: thehigherthe
non-quali…edshareofprogenitors, thehigherthelong-runshareofpopula-
tionwhich is trapped intopovertyandnon-quali…cation. T hedecreaseof
individualaltruismforcesagreatershareofthepopulationintopovertyand
non-quali…cation. M oreover, forparticulareconomy’sstructuralparameters,
thewholepopulationalmostconverges touniqueoccupation(non-quali…ed
workers)andtoauniquelowwealthinthelong-run, whateverthetechnical
ine¢ciencytransmissionhypothesis.

Iftechnicaline¢ciency has alsoa stochasticcomponent, there always
exists socialmobility. L ongrundistributions maybeergodicornot. T he
totalstochasticityoftechnicaline¢ciencymayeitherbeawayoutoracon-
demnationtopovertyandtonon-quali…cation, accordingtotheeconomy’s
structuralparameters.

T heresultsmaygivearationalefordi¤erentcross-countriesdynamicsof
wealthdistributionas farasmultipleequilibriaareobtained. O necountry
mayconvergetoahigh levelofwealth with thewholepopulation highly
quali…ed, whileanother, becauseofitsworseinitialcondition(highlyunequal
wealthdistributionandlowaveragewealth), maybetrapped intopoverty
andintononquali…cation. M oreoverthemodelmayexplainsocialmobility,
sincechanges inoccupationalclassesmaybeboththecauseandthee¤ect
oftheaccumulation. Inparticularthemodelcanprovidearationaleforthe
familiardeterminantsofsocialmobility. Ifskillsareinheritableandincomes
areskill-dependent, sons’incomeisrelatedtothefathers’one. A nalogously,
themore fathers bequeath theirsons, themore sons’ incomeandwealth
destiny is downwardrigid. Inotherwords ahighaltruism implies upward
mobilitybetweenincome, wealthandoccupationalclasses.
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