
Income Inequality,Taxation,and G row th¤

M ariaC.Kulay D anielL .M illimetz

June4,1 999

A bstract

Severalrecentpapersaddressingtheroleofincomedistributioninthegrowthprocesshavefocused
ontheroleincomeinequalityplaysinthepoliticalprocess.Inequalityislinkedtopressureforhigh,
redistributionarytaxrates,whichleadtolowinvestmentandthereforegrowth.Empirically,the
correlationbetweenhigh inequalityandlowgrowthhas beenrobust.H owever,theintermediate
step linkinginequality tohigh taxes has notbeen empirically supported,and the linkbetween
taxesandgrowthhas beenfoundtobetheoppositeofthatsuggestedbytheory:anempirically
robustrelationship hasbeenfoundbetweenhightaxesandgrowth.T hispaperpresentsasimple
modelwhichreconcilestheintuitivelyappealingtaxationapproachtoeconomicgrowthwiththese
seeminglycontradictoryempirical n̄dings.

JEL :D 30 ,E62,H 30 ,O 40 .

Keywords:IncomeInequality,FiscalPolicy,G rowth,T imeConsistency.

¤We thankJ ohnDriscoll,O d ed G alor,HerschelG rossman,David Weil,and participantsinthe B row nUniversity

M ac ro Lunch for helpfulcomments.Allerrorsare our ow n.

yCorrespond ingauthor. E conomicsDepartment,B oxB ,B row nUniversity, P rovid ence,RI.Tel: 4 0 1-863-2 4 65.

Fax: 4 0 1-863-1970.E mail: M aria K ula@b row n.ed u

zSouthernM ethod ist U niversity



1 Introd uc tion

Severalrecentinquiries intothe determinants ofeconomicgrowth have focused on the role of

incomedistribution in thegrowth process. In general,the approaches tothis problem can be

classī ed loosely intothreegroups:capitalmarketimperfection,fertility,andpoliticaleconomy,

withthelastgroup beingfurthersubdividedintopoliticalstabilityand s̄calpolicyapproaches.

Inthe s̄calpolicyapproach,taxationlinks inequalityandgrowth.R ecentpapersbyPerotti

(1 993), A lesinaand R odrik (1 994), and Persson and Tabellini (1 994)in this areapropose the

followingtheoreticalframeworktoexplain thee®ectofinequalityongrowth: income inequality

leadstopopulistpressureforredistribution,whichresults indistortionarytaxation,whichlowers

investmentandthereforegrowth.A lthoughthischainofcausationmakessenseintuitivelyandthe

initialempiricalevidenceseemedtoprovidesupport(PerssonandTabellini (1 994)1,A lesinaand

R odrik(1 994)),themorerecentempiricalworkofPerotti(1 996)contradictstheinternalpredictions

ofthesemodels.Perotti (1 996) n̄dsthatwhileinequalitydoeslowergrowth,ithasnosignī cant

e®ectontaxationandthattaxationactuallyhasapositivee®ectongrowth(Table1.).2

T hispaperbeginswiththemodelofPerssonandTabellini (1 994).Byrelaxingtheirrestrictive

assumptionsconcerningthevotingprocessandaddingassumptionsaboutthebehaviorofthe\ rich",

twoconclusionsaredrawn:unlikeinPerssonandTabellini (1 994),predictionsareobtainedwhich

1Weed e(1997) also ¯nd sempiricalsupport for the hypothesisthat d istributionalstruggle hind ersgrow th.

2 T hese latter resultsc ould b e explained by a possible end ogeneity problem if, for example, countriesw ith a

high levelofprod uc tive government spend inglead ingto high ratesofgrow th also have higher taxratesto ¯nance

the spend ing. Li and Zou (1998) c onsid er the role ofgovernment spend ing by proposinga utility functionw ith

public consumptionasanargument.How ever,their ¯nd ingthat income inequalityispositively(althoughnot alw ays

signī cantly) associated w ith economic grow th runscounter to most other empiricalw orkinthisarea.
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areconsistentwith Perotti's empirical n̄dings;additionally,themodelindicates thatinequality

itselfcan haveadetrimentale®ecton economicgrowth,whereas in previous works, itwas the

alleviationofinequalityandnottheinequalitypersewhichwasresponsibleforlowergrowth.

In Persson and Tabellini's (1 994)twoperiodmodel, individuals are endowedwith di®erent

skilllevels,whichmap todi®erentincomelevels.W henyoung,individualsvoteonataxratein

periodone { beforeworking,consuming,andsaving{ thatwillbeused inthesecondperiodto

redistributeincomeamongtheold,from thosewhosavedmorethanaveragetothosewhosaved

lessthanaverage.G iventheassumptionsofthemodel,themedianvoter'spreferencesdetermine

thetaxrate;ifhehaslessskillsthanaverage(andthereforelessincomethanaverage),hewillvote

forahighredistributionarytaxrate,thuslinkinginequalitytohightaxrates.

Thispaperrelaxestherequirementsthatthetaxrateisdeterminedbeforesavingsdecisionsare

madeandthatonlyonevoteonthetaxrateisallowed.T hemedianvoter'spreferenceswillstill

determinethetaxrate.A timeconsistentsolutionisobtainedbyassumingthatthe\ rich"havean

enforcementmechanismavailabletothemwhichallowsthemtocoordinateovertheirconsumption

decisions,therebya®ectingtheaveragelevelofsavings inthe r̄stperiod suchthatthemedian

voterprefersnotax.T hepoorareassumedtoactatomisticallyandareunabletocounteractthe

actionsoftherich.

Inparticular,therichwilloverconsume inperiodone,relativetotheiroptimalconsumption

whenthereisnothreatofredistributionarytaxation,suchthatthemedianvoter'ssavingsequals

theaverageamountofsavingsandheprefersnoredistributionarytax.T helinkbetweeninequality

andhightaxrates is broken,whichis consistentwithPerotti.Thedecreasedsavingsbytherich

implies lowergrowth,which is alsoconsistentwith Perotti's n̄dings.Finally,intheabsenceof

perfectinformation,therichmayaccidentallyoversave,resultinginthemedianvoterpreferring
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aredistributionarytaxrate.Inthis case,weseehightaxrates,andbecausetherichoversaved,

highergrowth.T hisexplainsthelastpieceofPerotti's n̄dings:highertaxesimplyhighergrowth.

Thepaperisorganizedas follows:section2 presents thebasicmodel;section3 discussesthe

politico-economic equilibrium;section 4 analyzes the implications ofthe model;and section 5

containssomeconcludingremarks.

2 T he M od el

Consideraperfectforesight,twoperiodoverlappinggenerationsmodelwithnopopulationgrowth.

Individuals supplyoneunitoflaborinelasticallyinthe r̄stperiod,saveinthe r̄stperiod,and

consumeaportionoftheirincomeinbothperiods(Figure1 ).T hereisnobequestmotive.A gents

haveidentical,homotheticpreferenceswithaconcave,well-behavedutilityfunction:

vit=U (cit¡1;d
i
t;° ); (1)

wherevit is lifetimeutilityofindividuali born inperiod t¡1 ,cit¡1 refers toconsumptionwhen

young,dittoconsumptionwhenold,and ° is an additivestatus parameterre° ectinganagent's

socialstandingwithintheeconomy.Thosewhoarerichandactaccordingtogroup normsderive

utilityfrom thisfact(° = ° > 0 ).V iolatinggroup normsresults inalargenegativestatuse®ect,

resultinginnegativeutility3.T hepoorhavenostatuse®ectfrom beingpoor(° =0).

A ssumethereexistsademocraticframeworkwhereindividualsareallowedtocallareferendum

atanytimepriortosecondperiodconsumptionandvoteonataxrate,µ,toredistributeincome

andwealthwhenold.Forexample,aparticulargenerationcouldchoosetovoteatthestartof

3T hat is,utilityisob tained from havingpeersacknow led ge your w ealth;d eviationsincur others'w rath (\traitor

to class"ifd o not observe group socialnorms).
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the r̄stperiodonthetaxratewhichwillbeimplementedatthebeginningofthesecondperiod,

orthegenerationcouldwaitandvoteattheverybeginningofthesecondperiod(Figure 1 ).In

addition,morethanonereferendum maybeheld ifthereexists thedesiretore-vote.T heonly

restrictionplacedonthereferendum procedureisthatthemostrecentvotepriortosecondperiod

consumption is binding.Inotherwords,ifareferendum is held inthe r̄stperiod,priortothe

savingsdecisions,thereexiststhepossibilityofanewreferendumatthestartofthesecondperiod.

T hismarksadeparturefrom themodelofPerssonandTabellini (1 994).

Thebudgetconstraintsfortheith individualare

cit¡1 + kit = yit¡1 (2)

(1 + r)[(1 ¡µt)kit+ µtkt] = dit ; (3)

wherekitistheindividualaccumulationofcapital,ktistheaveragecapitalstockinperiodt,and

ristheinterestrate,theexpectedmarginalproductofdomesticcapital4.

Individualsareendowedwithan identicalsetofbasicskills,w.A dditionally,agents havean

individual-specī cendowmentofskills,ei.A saresult,incomeearnedwhenyoungcanbeexpressed

as

yit¡1 =(w+ ei)kt¡1 ; (4)

wherekt¡1 istheaveragecapitalstockpercapitainperiodt¡1 .

G iven homothetic preferences, individuals willhave identicalsavings rates. T herefore, the

distributionofincomeandsecondperiodwealtharedeterminedbythedistributionofei.A ssume

eihas mean zero,astrictlynegativemedian, is stationaryovertime,andthatthedistribution

4 G iventhe empiricalresultsofFeld steinand Horioka (1980 ), the interest rate inallcountriesisassumed to

represent the marginalprod uc t ofd omestic capital.
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is knowntoallagents.5 A s aresult,eachgenerationhas anunequaldistributionofincomeand

wealth.T hetaxrate,µ,determinestheamountofredistributionwithineacholdergeneration,from

thosewhosavedmorethantheaveragetothosewhosavedless.N ointergenerationaltransfersare

allowed.

Toavoidanyconstitutionalconcerns,allpeoplealive{ overacertainminimumage{ areallowed

tovoteinagivenreferendum;however,itisassumedthatonlythosedirectlya®ected(i.e.,members

ofthegenerationwhoseincomewillberedistributedaccordingtotheoutcomeofthevoteon µ)

willactuallyvotesincetherearetimecosts involvedwithvotingandonlythosedirectlyinvolved

area®ectedbytheoutcome.6 T hereisnocoordinationovervoting;eachindividualvotesaccording

tohis individualoptimizationcondition.

Income inequality splits agents intotwowelldē ned groups: the rich and the poor. Itis

assumedthattherichhaveanenforcementmechanismwhichallowsthem tocoordinateovertheir

consumptiondecisions,thereby in° uencingthetaxratetobe implemented in period two. For

simplicitythisenforcementmechanism ismodeledsimplyasthe\ deathpenalty":anydeviationby

therichismetwithdisapprovalandbanishmentfrom therichgroup,resultinginnegativeutility

(° =0 )7.

5Since the expec ted value ofe iszero,the marginalprod uc t ofcapitalisequalto w ;hence,w = r.

6E venifone arguesthat child ren(or parents,d epend ingonw henthe vote istakenfor a particular generation)

d eriveutilityfrom theparents'(or child ren's)w ell-b eingand therefore choose to vote,giventheassumptionofconstant

population,thisw illnot a®ec t the outcome ofthe referend um since every child (or parent) w illvote id entically to

their parents(or child ).

7O ther mechanismshave b eenused to recognizegroup heterogeneity.For example,inAlesina and Drazen's(19 91)

w ar ofattritionmod el,the rich and poor incur d i®erent costsw henstab ilizationisd elayed .Lab anand Sturzenegger

(199 4 ) assume that the rich have ac cessto a \¯nancialad aptationtechnology"(o®-shore ac counts),w hile the poor
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3 E quilib rium

A politicalequilibrium isdē nedasthetaxpolicywhichcannotbedefeatedbyanyalternativetax

policyinamajorityvoteinareferendum priortosecondperiodconsumption.R ecallthatthere

isnocoordinationovervoting;eachagentvotesaccordingtohis individualoptimizationdecision.

Todetermine the politicalequilibrium,the ith individualmustbalancehis desire forincreased

(decreased)redistributionwiththerealizationthatthisactionresults inalower(higher)basefor

redistribution.Eachagentoptimizeswhenthesetwoe®ectsexactlyo®set.Sincethedistribution

ofeidetermines the rankingofindividualpreferences,the equilibrium value µ¤ is the taxrate

preferredbythemedianvoter.8 A llowingmultiplevotes on µ,includingaftersavings havebeen

accumulated,impliesthatifkm < k,thatis,themedianvoterispoorerthanaverage,thenhevotes

forµ=1;otherwise,hevotesforµ=0 .

Todeterminetheeconomicequilibrium, r̄stconsiderthecasewhereµ¤ is zero(aneconomy

withouttaxation).U nderthis scenario,allindividuals saveanamountsuchthattheratioofthe

marginalutilityofconsumption in the second period tothemarginalutilityofconsumption in

the r̄stperiodequals 1
1+ r.

9 G ivenhomotheticpreferences,therelationbetweenkandeis linear

andupward-sloping,as allagents saveatthe samerate s (Figure 2).T heareaunderthis line

correspondstototalnationalsavings.

N owconsiderthecasewhere0 ·µ·1 isdeterminedbythemedianvoterandtherichagents

cancoordinatetheiractions.T herichwillactstrategically,suchthatthemedianvoterprefersthe

lowertaxrate.(Thealternativeisthatifallactatomistically,themedianvoterprefersthehigher

d o not.

8Refer to P erssonand Tab ellini(1994 ) or Append ixA for a reconstruc tionofthe proof.

9No d iscount rate isassumed .
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taxrate.Savingswouldbeveryloworzero,resultinginnon-smoothconsumptionacrossthetwo

periodsandverylowutility.)Inparticular,therichwillactsuchthatmediansavingskm equals

averagesavingsk,sothatthemedianvoterprefersnoredistributionarytaxation.Callthis their

second-bestsolution.

Considertheproblemfromtheviewpointofarichindividual.Formally,eachwealthyindividual

solvesthefollowingmaximizationproblem inordertodeterminehissecond-bestlevelofsavings:

max U (cit¡1;dit;° ) (5)

s:t: cit¡1 + kit =yit¡1 (6)

(1 + r)[(1 ¡µ)kit+ µkt] =dit (7)

kit+
P

j2!¡ik
j
t = ¹K!

t ; (8)

wherethe n̄alconstraintis previouslynotincluded inthethe r̄st-bestmaximizationproblem

(the\ notaxationpossible"economy).¹K!
t istheamountofaggregatesavingsallowedbythe\ rich

group"soastoensurethatkm =k(andhence ° = ° ),and!¡ireferstoallwealthyindividuals

exceptperson i.

Substitutingthetwobudgetconstraints intotheutilityfunctionandmaximizingwithrespect

tokitsubjecttotheaggregatesavingsconstraintyieldsthefollowingL agrangian:

L ´U (yit¡1¡kit;(1 + r)[(1 ¡µ)kit+ µkt]; ° )+ ¸[ ¹K!
t¡kit¡

X

j2!¡i
kjt] ;

where¸ isthemultiplier.T he r̄st-orderconditionsare:

@L
@kit

= ¡U 1 + U 2(1 + r)[(1 ¡µ)+ µ@kt@kit
]¡¸ =0 (9)

@L
@¸

= ¹K!
t¡kit¡

P
!¡ik

j
t =0 : (1 0 )
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R earrangingtermsandrecognizingthatthemultiplierfromtheL agrangianrepresentsthemarginal

utilityofsavings which is themarginalutilityofsecond period consumption,orU 2 ,yields the

followingconditions:

U 1
U 2

= (1 + r)[(1 ¡µ)+ µ
@kt
@kit

¡ 1
1 + r

] (1 1)

kit = ¹K!
t¡

X

!¡i

kjt ; (1 2)

A fewthingstonote.First,giventheassumptionofhomotheticpreferences,allwealthyindi-

vidualsmusthavethesamesavingsrate10.Second,sincewandthedistributionofeiareknown

byall,eachwealthyindividualcansolvenotonlyhis r̄st-orderconditions,butalsothe r̄st-order

conditionsfor!¡i.Equation(1 1)isthesameforeveryone,giventheassumptionofidenticalpref-

erences;however,equation(1 2)di®ers.T herefore,ifthereareN wealthypeople,thereareN + 1

independentequationsandN + 1 unknowns(kit;i=1 ;:::;N and¸).T hus,asolutionmustexist.11

Finally,given µ¤ is zero,equation(1 1 )reduces toU 1=U 2 = r,not1 + r,as is typicallythe

case.Sincer< 1 + r,U 1 islowerinthesecond-bestproblem,andhence, r̄st-periodconsumption

is higher. T hus,eachwealthyperson's r̄st-orderconditiondictates thattheiroptimalsavings

shoulddeclineasaresultofthethreatoftaxation.Eachwealthypersoncanarriveatthissolution

independentlyandeachknowsthesymmetricnatureofthecoordination:eachsimplyreduceshis

savingratetothenew,lowerlevel.T hesymmetricnatureofthecoordinationprovidessupportfor

10 T hissavingsrate w illd i®er,how ever,from the savingsrate ofthe poor.

11Since the ¯rst equationinthe system isnon-linear, there may exist more thanone solution.How ever,given

homogeneouspreferences,and suitab le assumptionsconcerningthe nature ofthe utilityfunction(i.e., d iminishing

marginalutilityfrom consumption),onlyone solutioncanmaximize utility;inparticular,the value ofkit closest to

the ¯rst-b est solution.T herefore,eveninthe presence ofmultiple solutions,each w ealthy personw illarrive at the

same conclusion.
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this solutionasanequilibrium outcome.R ecallthatcoordinationamongtherich is enforcedvia

thepunishmentofbeingbanishedfrom thegroup(° < 0 )withtheresultantnegativeutility12.

Thepooractatomistically,takingthe strategicbehavioroftherichas given(sincethere is

perfectinformation,everyoneknowstherichcanandwillcoordinate).T hepoorexpectµ=0 and

actaccordingly.N otethatevenifthepoorcouldcoordinate,nosymmetricsolutionexistsfortheir

problem:eitheronepoorindividualreduces r̄stperiodconsumptionby²too®setthecalcuations

oftherich,orallpooragentsreducetheir r̄stperiodconsumptionby²=n;however,itwouldbe

di±culttoenforcethislatterschemegiventhatsomepoorareatthebottom oftheincomescale

{ thesubsistencelevel{ andwouldbeunabletounderconsume13.

Thuswehavethefollowingresult:thepoorexpectandbehaveasifµ¤=0 .T herichactsuch

thatµ¤willbe 0 ,meaningthattheysaveless than ifnotaxationwerepossible intheeconomy.

G raphically,therelationbetweenkandeiskinkedatthepoint(0 ;k)andtheequilibriumvalueof

µ¤ iszero(Figure3).

12 Since ind ivid ualslive for onlytw o period s,thisisa one shot game.B esid esb anishment,pre-playcommunication

or conventioncould also b e used to d efend the cooperative outcome (see K reps(199 0 ) Chapter 12 ).Ifchild renare

id enticalto their parents(i.e.have the same skilllevels),game theory resultsfrom repeated gamescould b e applied

here. Asinsingle shot games, preplay c ommunication, convention, and socialnormscanb e used to explainthe

cooperative outcome asthe equilib rium outc ome.How ever,learned b ehavior (e.g.ifthe child renknow the resultsof

the previousgeneration'sgame) canalso support anequilib rium.Asinsingle shot games,symmetry and e± ciency,

w hich are present here,are tw o important charac teristicsw hich point to likelyoutcomes.(See K reps(1990 )Chapter

14 for a review ofthe game theoryliterature onthe questionofw hich selfenforcingagreement agentsw illimplement

inrepeated games.)

13Ifpreplay c ommunicationw ere relied uponasa mechanism through w hich the rich could attaina cooperative

outc ome,but not the poor,thiscould b e justī ed inthat each rich agent hasthe means(income,time) to engage in

thisb ehavior,w hile each poor agent d oesnot.
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3.1 T he CapitalLevyP roblem and T ime Consistency

T hesolutionusedinthismodeltothetimeconsistencyproblemwhichariseswhentaxesoncapital

canbeappliedaftercapitalhasbeenaccumulatedparallelsasolutionobtainedinFischer(1 980 ).In

hisseminalpaper,Fischerconsidersatwoperiodmodel:inperiodone,consumersmakeasavings

decision;inperiodtwo,thegovernmenttaxes capitalandlaborincomeandchooses government

spending.T hecommandsolutionisdeterminedbythemaximizationofutilitysubjecttothebudget

constraints andtheoptimalcapitalandlabortaxes arefound.T heproblem arises inthatonce

thesecond periodbegins, itis notoptimalforthegovernmenttofollowthecommand solution;

sincethelabortax is distortionary, itwould be settozero,and sincecapitalhas alreadybeen

accumulated,itstaxwouldbesettoahighlevel.T hetimeconsistentsolutionisfoundbyhaving

theagentstakethesecondperiodlaborandcapitaltaxes,aswellasgovernmentspending,asgiven

whentheyoptimizeandsolvefortheir r̄stperiodactions14.

A sdiscussedbyFischer,theserationalexpectationsoptimaltaxesareN ashequilibriainagame

withmanyplayers,whereas thecommandoptimum correspondstoacooperativeequilibrium.If

theprivatesectoracts cooperatively,taxes oncapitalwillbelow;iftheyactnon-cooperatively,

taxesoncapitalwillbehigh.Inshort,thesecondperiodtaxratedependsonthebehaviorofthe

privatesectorinthe r̄stperiod.W ithhismodel,Fischershowsthatiftheprivatesectorisinduced

tosavetherightamountinthe r̄stperiod,thecommandoptimum is attainable.T hesolution

presented in ourmodelparallels thecommand optimum solutionofFischer. H ere,however,to

re° ectgroupheterogeneity,notallagentshavetheabilitytocooperate,justtherich.

14Chari and K ehoe (1990 ) present anin̄nite horizonversionofFischer'stw o period mod el.T hey focusonthe

reputationofthe government asa substitute for commitment w henthe government cannot commit to capitaltaxes

prior to capitalac cumulation
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N otethatPerssonand Tabellini (1 994)obtainatimeconsistentsolutiontothecapitallevy

problem byassumingthattheonlyvoteonthetaxrateisheldpriortocapitalaccumulationand

thatthis taxrate is implemented in the second period (thatis,theyassumeoneperiod ahead

commitmentofpolicy).A lesinaandR odrik(1 994)solvetheproblem byassumingthattaxesare

votedonattimezeroonlyandthattheyarerequiredtobeconstantovertime15.U nlikePerssonand

Tabellini (1 994)andA lesinaandR odrik(1 994),utilizingtheassumptionthattherichcoordinate

overtheirsavings decisions yields predictions consistentwith Perotti's (1 996)empiricalworkon

inequalityandgrowth.

4 E quilib rium Implications

In theend,thepolitico-economicequilibrium contains nopositivetaxation,butresults inthose

individualswhose r̄st-bestsolutionhasthem savingmorethanaveragedivertingincomeinto r̄st

periodconsumption.W hataretheimplicationsofthisequilibrium? InFigures 2 and3,thearea

underthelineconstitutestotalnationalsavings.Inthesecond-bestsolution,consumptionisshifted

backtothe r̄stperiodbythewealthyand,asaresult,thecapitalstockinthesecondperiodis

smaller,resultinginlowergrowth.T hus,inequalitylowerssavingswhichlowersthegrowthrate.

15K rusell,Quad rini, and Rios-Rull(1997) calib rate a generalrecursive mod elw ith forw ard lookingagentsand

sequentially d etermined policiesinw hich agentsconsid er allpossible future policy outcomesw henvotingonthe

current period 'staxpolicies.They¯nd that P erssonand Tab ellini'stw o period mod el,inw hich votersd o not need

to forecast the outcomesoffuture votesw henformingpreferencesover the taxrate,isconsistent w ith their more

generalmod el.For the same reasons,our mod elalso w ould b e c onsistent w ith their more generalmod el.How ever,

they ¯nd that the mod elofAlesina and Rod rikisnot consistent w ith their d ynamic votingequilib ria.T hey show

that the equilib rium inAlesina and R od rikc annot b e supported either w ith unrestric ted c ommitment to future tax

ratesat time zero (w hich lead sto non-constant taxpaths)or w ith sequentialvoting(w hich lead sto higher taxrates).
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A dditionally,considerthe followingperturbation ofthemodel. R elaxingtheassumptionof

perfectinformation,itisplausiblethatthewealthywillerrwhenchoosingtheirsecond-bestsavings

plan.Specī cally,ifthewealthyshiftsomeconsumptiontothe r̄stperiod,butunderestimatethe

optimalamount(i.e.,theamountsuchthatkm =k),theninthesecondperiodkm < kwillstill

holdandthemedianvoterwillsetµ¤ equaltoone.U nderthis imperfectinformation scenario,

theequilibriumwillentailapositivetaxratealongwithlowersavingsandgrowthrelativetothe

r̄st-bestoutcome;however,savings andgrowthwillbehigherthan ifthewealthyhadcorrectly

solvedtheirsecond-bestmaximizationproblem.

Combiningtheoutcomesfrom thesecond-bestcasewithandwithoutperfectinformation,the

modelyieldspredictionsconsistentwithPerotti'srecentempiricalstudy.N amely,(i)bothpositive

andzerotaxesareconsistentwithinequality,implyingthatinequalityshouldhavenostatistically

signifcante®ectonthetaxrate16,and(ii)iftwocountriesareidenticalinallrespectsexceptthat

inonewealthierindividualssaveexactlytheirsecond-bestamountwhileintheothertheysavetoo

much(i.e.,theyfailtodivertenoughfrom savingsto r̄stperiodconsumption),thenthecountry

whichoversavedwillhaveboth positivetaxes andahighergrowth rate,resultingin apositive

correlationbetweentaxationandgrowth.

16T he fac t that b oth positive and zero taxesare consistent w ith inequality impliesthat the constant term ina

regressionoftax ratesoninequality w illb e positive (asit re°ec tsthe meantaxrate), but the coe± cient onthe

inequalityvariable w illb e insignī cant since know ingthat inequalityexistsinone countryand not another d oesnot

yield any exante informationab out the taxrate.

1 2



5 Conclusion

Inthemodel,thechoiceofthetaxratedoesnothavetobemadeuntiljustpriortosecondperiod

consumption. A s aresult,an additionallevelofstrategy is introduced. Ifatthe startofthe

secondperiodthemedianvoterisworseo®relativetothemean,therewillbeareferendumcalled

andapositivetaxratewillbeimplemented.T his \ threat"oftaxationforcesthewealthytoshift

consumptionfrom thesecondperiodtothe r̄stperiod.Ideally,thewealthywouldshiftenough

suchthatthemedianvoterhasexactlytheaverageretirementincomeandtherewillbenotaxation

inequilibrium.T his second-bestsolutionisassociatedwithlowersavingsandthereforetheinitial

inequality is responsible forlowergrowth. In addition,thepossibilityofmiscalculations allows

forsituationswherethewealthymaysavemorethantheirsecond-bestamount.Inthiscase,the

equilibriumwillbecharacterizedbypositivetaxationandhighergrowthrelativetothesecond-best

solutionwithperfectinformation(butstilllessthaninthe r̄st-bestcase).

Thus,the n̄alpredictionsofthemodelare:

(i)inequalitylowersgrowthunambiguously

(ii)inequalitydoesnothaveasignī cante®ectontaxation

(iii)positivetaxation,ceterisparibus,isassociatedwithhighergrowth.

N otonlydotheresults di®ersignī cantlyfrom earliermodels,butitis noteworthythatin

previous models inequality persewas notharmfulforgrowth;rathertheprocess ofredressing

inequality(throughdistortionarytaxation)wastheculprit.Inthismodel,the\ threat"oftaxation

duetotheexistenceofinequalityandnotthetaxationitselfisresponsibleforlowergrowth.
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A E quilib rium ifµ¤isDetermined P rior to the Second P eriod

Eachindividualmaximizes17

vit=U (cit¡1;d
i
t;° )18

subjectto

(w+ ei)kt¡1 = yit¡1

cit¡1 + kit = yit¡1

(1 + r)[(1 ¡µt)kit+ µtkt] = dit :

A ssumeonlyonevoteonµ isallowed,itoccursinthe r̄stpriodpriortothesavingsdecisions,

anditisstrictlyenforced.U singthebudgetconstraintsandthefactthatdit=cit¡1 ´D(r;µ),where

Dµ < 0 andDr > 0 ,consumptionbytheith individualis

dit =
(1 + r)D(r;µ)[(1 ¡µ)yit¡1 + µkt]

D(r;µ)+ (1 + r)(1 ¡µ)

cit¡1 =
(1 + r)[(1 ¡µ)yit¡1 + µkt]
D(r;µ)+ (1 + r)(1 ¡µ)

:

Toarrive atthepoliticalequilibrium,di®erentiate vit subjecttothe budgetconstraints and

applytheenvelopetheorem toget

17T hisproofisbased onP erssonand Tab ellini(1994 ).

18Note that inthiscase,time consistency isob tained via a b ind ingvote b efore consumptionoc curs.T hus°= °

for the rich and 0 for the poor.
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@vit
@µ

=U d (:)[(kt¡kit)+ µ
@kt
@µ

](1 + r):

T hisequationexplicitlyshowsthetrade-o®betweengreaterredistributionandalowertaxbase.

U tilizingtheaboveresults,

kt¡kit=
¡D(:)kt¡1

D(:)+ (1 + r)(1 ¡µ)
eit¡1 ;

whichprovesthatthosewithlowdrawsfromthedistributionofendowments,e,(i.e.eit¡1 < 0 )are

poorerthanaverageandthosewhoreceivegooddraws(i.e.eit¡1 > 0 )arewealthierthanaverage.

T hus,eachperson'spreferenceforredistributioncanberankedbytheirvalueofe.A saresult,the

medianvotertheoremmaybeinvoked.

Combiningtheselasttwoequations,theequilibrium taxrateisdē nedimplicitlyby

¡ D(:)em

D(:)+ (1 + r)(1 ¡µ)
+ µDµ(:)

wr
[(1 + r)+ D(:)]2

;

wherethe r̄sttermre° ectsthemarginalbenē tofredistributionandthe n̄alterm isthemarginal

costofthedistortionarytax.

Therefore,ifthemedianvoteris poorerthanaverageandmustvoteonthetaxratepriorto

thesecondperiod,µ¤2(0 ;1 )musthold.
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Table1.R esultsfrom Perotti (1 996)

D ep.Var. GR M T AX GR M T AX GR M T AX
Constant .0 0 4 .1 64 .0 0 5 .1 85 .0 20 .71 5

(.47) (1.1 3) (.65) (1.23) (2.30 ) (1.86)
GDP -.0 0 4 -.0 21 -.0 0 2 -.0 22 -.0 0 2 .71 5

(-2.39) (-1 .50 ) (-1 .26) (-1 .37) (-1 .0 2) (1.86)
M S E .0 0 4 .0 40 -.0 20 .71 5

(.38) (2.88) (-1 .52) (1.86)
F S E .0 0 1 -.0 46 .0 20 -.0 20

(.1 0 ) (-2.38) (1.64) (-.98)
P P P I -.0 0 0 5 .0 0 8 -.0 1 6

(-.0 7) (1.0 3) (-1 .64)
M T AX .0 90 .0 91 .0 68

(3.61 ) (3.73) (3.1 8)
M ID -.0 96 -.222 -1 .90 6

(-.1 9) (-.45) (-1.42)
M ID¤DE M -.90 1

(-.88)
DE M .329

(.99)
P O P 65 3.0 47 3.553 4.430

(3.78) (3.61 ) (3.28)
nobs 49 (all) 49 49 49 27(D EM ) 27
R 2 .22 .30 .24 .29 .30 .29

N otes.From Perotti (1 996)Table8.t-statistics inparentheses.GR :avg.yearlygrowthrateof

G D P percapita,1 960 -1 985.M T AX :avg.marginaltaxratebetween1 970 and1 985.M S E :avg.

yearsofsecondaryschoolingofthemalepopulation,1 960 .F S E :avg.yearsofsecondaryschooling

ofthefemalepopulation,1 960 .P P P I:P P P valueoftheinvestmentde° ator,relativetoU S,1 960 .

M ID:share in incomeofthethirdandfourthquintiles,inoraround 1 960 .DE M :democracy

dummyvariable.P O P 65:shareofpopulationover65.Columns(1 )through(4)containresults

fortheentiresampleof49 countriesthatPerotti studies;columns(5)and(6)containresults for

thesubsampleofcountriesdē nedtobedemocracies.

1 8


