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ReJu111e11 

lloy un scnlimicnlo gc,ncrnli1.odo en cuonlo II que los cslndos del hicncslnr cslfln dislorsionundo los 

incentivos en mayor medido de lo que es sociolmcnlc óplimo. En cslc nrlfcnlo, cslo idcn es nnnli1.11dn 

fonnnlmcntc con 1111 modelo en el cunl un g0bicrno benevolente buscn mnximiznr In utilidnd de ngcntcs 

oportu11ist11s y avcrsos ni riesgo. El gobierno puede redistribuir el producto desde los "ofortunndos" h11ci11 

los "desnfortunndos", proveyendo seguro. Bnjo compromiso, el gobierno optimizo nntes que los ngentes 

elijan el nivel de esfuer1.o. Concicntc de los problemns de incentivos, el gobierno tlpicnmcnte proveen\ 

un seguro incompleto, n los efectos de inducir un esfuerzo superior ni mlnimo. Tinjo discreción, el 

gobierno reoptimizn despu~s que los ngcnles eligen el esfuerzo. Enírentn, por lo tonto, un prohlcmn 

cxelusivnmenlc <le eompnrtir riesgos y provee seguro eomplelo. Pero los ngenles nnlieipnn lns nceiones 

del gobierno y oplnn por el mlnimo csf11cr1.o. El hiencslnr soeinl podrln ser inferior bnj<l discreción: hnhrln 

sobrescguro. 

Ah~lrncl 1 

There is o widesprend íeeling thnt welfnre stnles nre distorting incentives to o lnrger extent thnn whnt is 

sociolly optimnl. In the present poper, U1is ideo is íormnlly nnnlyzed wilh n model in which n bcnevolent 

government seeks to mnximize the utilily of risk-nverse-opportunistie ngents. The govemrnent con 

rcdistribute oulput from lhe "lueky" to the "unlueky", providing i11surn11cc. Under eomrnilment, the 

govcrnment optimi1.es beforc ngents choose lhe leve! of efforl. Awnre oí incentive problems, lhc 

govcmment will typicnlly providc incomplete insurnncc, in ordcr to induce somc effort nhovc lhc 

mínimum. Undcr cliseretion, the government reoptirnizes nficr ngents chosc effort. Thus, it faces n pure 

risk-shnring prol>lcm nnd providcs íull insurnnce. Agcnls onticipnte govcrnment's nctions so they choose 

thc minimum cfforl. Socinl welfnrc might be lowcr 1111<.ler discretion: thcre would be overinsurnncc. 

JEL: D82, 022, I-142 

l. Suggestions from Torbcn Anderscn nnd Mnrccl Vnillont were vcry uscíul in r~vising this pnper. The 
usunl disclnirner npplies. 



l. Jnlroducllon 

Thcrc is nowndays n widcsprcncl concern nhoul the dislmlions thnl tite wclfnre slnle miaht he i11trod11ci11p. 

in thc syslcm of incentives in modc111 ccono111ics. Therc scc111s to be nn cxtc11dcd focling lhnl thc welfnrc 

state has vcry oftcn gonc too fnr. Socinl puhlic progrmns nnd tnx prcssurc hove riscn drnmalically duriug 

the lnst dccndes in mnny countrics. Ncw nnd lnrger social benefits hove rcclucc<l thc losscs lhnl individual 

ngents mus! bcnr in lhc fncc of bncl oulcomes. As n conscquencc, thc welfnrc stnles might hove reduced 

the incentives indiviclunl ngcnts hnvc to tnke duc core of thcir duties. Thc incrcnse in distortionnry tnxntion 

thnt hns ncco111pnnicd thc rise of socio! progrnms might nlso reduce incentives to work. 

Thcre is nn cmpiricnl issuc conceming the cvnlunlion of thc ncllrnl clistortions introducecl by the wclfnrc 

stntc. Even though thc socinl progrnms might introduce some distortions, thcy also providc some bcnefíls, 

in lenns of incrcnscd social welfnre. Thc balnncc is nol a priori ohvious ami it should be cnrcfully 

assesscd. An imporlnnl eontribution in this dircction is thc rcccnl book cdited by Atkinson nnd Mogcnscn 

(1993) thnl presents n compnrnlive sludy of the welfnrc slnle in fo11r curopenn countries. 

Out therc is nlso n rclnted lhcorcticnl issue. Even if socinl progrnms nnd lnxes dislorted incentives, it 

might simply be the unnvoidnble counterpnrt of insurnnce in the prescnce of mornl hnznrd. In principie, 

the govemrncnts should be nwnre of these distorlions nn<l choose thc right nmount of socio! progrnms. 

Thcn, why mighl thcy hove gone loo fnr? Why might so mnny govemmenls in differenl counlries hnve 

orgnnizccl socio! progroms lo such 'nn exlcnl thnl the socio! balance could become ncgntivc? Jt <loes nol 

seern very likely lhol lhc clislortions lhnl ore currcntly concc1ning so mnny eco11omists nn<l politieinns ore 

lhc resull of simple mislnkes. Thc coineidenee of lhc prohlcm in mnny co1111trics nlso poinls out townrtls 

deeper causes. The nim of this pnpcr is to provide n dcfinition of whnl "loo for" coul<l mcnn nnd lo 

prcsenl nn explnnnlion of how nnd why the welforo slnlc mighl hn\'e gonc loo fnr. 

The pnper is orgnnizcd ns follows. In seclion 2, the mnin nrgwnenls nrc prcsenlc<l in nn infom111l way. 

Scction 3 eonlains n simple model of slnlc insurnnee, under lhe nssumptions of sepnroble utility functions 

nnd lwo efforl levels (lhe cxlension to thc conlinuous effort cose is bricfly discussed). The notion of 

"overinsurance" is dcfined ond nn eKplnnnlion ofhow it could nrise is provided. In section 4, the nnolysis 

is extended lo lhe cnsc of 11011-sepnroble utilily funelions. The rcpcnled version of lhe gnme is nnnlyzcd 

in seclion 5. Some concluding remnrks end tJ1e pnper in scction 6. 



2. Thc nrg11111c11ts 

Considcr 011 eeonomy populnted by n lnrge numher of indiviclunls. AII uf thcm produce thc s11111e 

consumption goocl, incurring in some cffort. Jndiv idunls do not know with eertninty whieh nnHlUIII of 

output thcy will ge l, uut thcy knuw thnt the prohnbility o f n good outcomc cnn he rniscd by working hnrd. 

Jndividunls likc co11s11111ption nnd dislike effort oml risk. 

It is immcdiotc thn t thcre will be some room for risk shnring in snch nn ec<lnomy. Howcvcr, in the 

prcscncc of moro! hoznrd, thc mnrkct solution might l,c sociolly suboptimnl. lf thc insurnncc componies 

could impose exclusive contrncts by whieh i11divid11ols nrc compclled to huy insurnncc from n s ingle 

providcr, thc equilihrium would 11011nnlly entnil rntio11i11g, incnmplcte i11s11rn11cc nnd sorne positivc effort. 

Jf the compnnics could 110! rcslrict lite 11111011111 of i11s11rn 11cc lhot coch ngc11t huy~, the mnrkct eq11ilihri11m 

might not cxist. Jf it s till existcd, it would involvc full insurnncc nnd l<lw effort (/\moti nnd Stigli t7., 

1988). 

Agents would be hctter off if they cuuld commit to high effort ueforc signing the insurnnce contrnct. \Vith 

conunitment, thc incentives proulcm disnppenr nnd so does thc reoson f'o r insurnnce incompleleness or 

even non-existcnce. T hus, moro] hozord is n distortion lhnl, in lhe mosl fovoroble cnse (in the presence 

o f exclusive conlrncts), pul the eeonomy in o sccond besl -high cffort bul ineomplete insurnnce-, ( the lirst 

best being rcprescnted by high cffort plus full-insurnnce). 

Cons idcr 110w o g<lvcrrrment. lt con lcvy tnxes nnd distrihute subsidies. Ass11111e thnt thi s is n bcnevolent 

govcrnment, in thc sensc thnt it 111nxi111i7.cs o wcightcd nvcrnge uf individunls' utilitics. A kcy nssu111ptio11 

in whot fo lluws is thot thc govcrnment con chonge lhe tnx-suhsidies systcm ot very short notice. In 

pnrticulnr, it con decide thc tnxes enc h ngcnl will pny nnd the subsidies he will reee ive Rflcr thc ngcnt 

hos ehosen the lcvel of efforl. This ossumption is cnrc inl, s ince it implics thnl ex-post the government 

fnces o pure risk shnring problcm, without a ny incentive considerolion. As o conscquence, it providcs full

insurnnce . Agents know it, so they choose low effort. 

Thcre might be on overinsurnnce in this economy, in the scnsc thot the cx-nnte optimo] policy could be 

to provide incomplete insurnnce. J lo wevcr, this po licy would not be crcdible. So ngents ehoose low effort 

nnd e:,c-post thc govcrnmcnt's bcst pol icy is to fully insure thcm. As in othcr policy gomcs nnolyzed in 

thc ncw puliticol econorny, tite govemrnenl tries to movc from tire sccoml bcst (high cffurt plus 

incomplete insurnncc) to the first bcst (high cffort plus complete insuroncc) but cnds in the third best (low 

cffort plus complete insurnncc). If the govcmmcnt could commit to provide ineomplcte insurnnce, the 

s~cond best would be implcmentoble. 

A reloted iden hns becn rcccntly proposed to provide o rotionole for socinl security systems (Vcrgorn, 

199 1). lf governmcnts wcre unnble to _comrnit nut to help o ld people if they <lid no t sovc enough whr.n 

young, there mig ht be lcss snvings thon whnt is sociolly optimnl. The socin l security system mokes 

sovings compulsory, e l iminoting thc problem. In lhe prcsent pnper, the focus is 0 11 nctivities in which 
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ngenls' nclions ure nol ohscrvnblc, w lhnl thc govcmmcnl cnnnol di,cclly commnnd ngcnls lo pcrform 

thc desircd nclion. 

3. Time lnconsl~lcncy nncl lhc ovcrprovl.,lon of ~lnlc huurnncc 

Considcr nn cconomy populnlcd by n co11li1111um oí imlividunl~ i11tlcxcd hy 'i', 1 crnginp. in lhc ,cnl inlc1 ,·ni 

[O, 1 ). Ali of lhcm produce lhc snmc consumplion goo<l, incurring in cíforl (n1), which, for lhc sokc of 

simplicily, cnn lnkc jusi lwo vnl11cs: high (11) ond low (\.) cíforl. Ench ngcnl gcls un onmunl X wilh 

probnbilily P(n1) on<l x wilh prohnbilily (I-P(o1)). Jusi lo íix ideos, nssumc X> x so lhol P(o1) is lhe 

probobilily of "bcing lucky". This probnbilily is o funclion ol" lhc individunl'~ oclion. The probnbilily 

of gctting lhc goo<l oulcomc is highcr whcn lhc ogcnl ehooses lo pul in high efforl (P(ll) > P(L)). 

Probnbililies of differenl individuo Is ore indepcn<lenl. In lhis environmcnl, lhcre is imlividunl bul nol 

nggrcgnle risk . Ex onle, individunl oulpul is only probnbilislicnlly known whilc lolnl oulput is known 

wilh ccrlninly. 

Individunls scck lo moximize expcclcd ulilily funclions, whieh ore increosing ond concnvc in 

consumplion ('C'in lhc good slnlc nnd 'e' in !he hnd slnlc; u'>O, u"<O) nnd dcerensing in cífo1t. For lhe 

snke of simplieily, il is nssumcd in this seclion thol ulilily Íllnelions ore ndditively sepnrnble. Non

seporoblc ulility funelions nre inlroduced in lhe following seclion. 

( 1) 

Agenls dislike efforl: H > L > O. 

It is immcdinle lhnt lhcre will be some room for insurnnce in !his cconomy . Wilhoul il, i's cxpccled 

ulility is given by(\) wilh C=X mld c=x. If inslcnd, individunls wcre offere<l u 1.cro-cosl-full-insurnnce 

sehcmc, ogcnl i would gct C = e = P(n1)X + (1 - P(o1))x in holh slolcs of nnlure. Duc lo risk ovcrsion, 

cxpcelcd ulility wilh insurnnce is highcr, for cnch oelion. Thu~, o bcncvolcnl go\"cnuucnl concerncd 

nboul cilizens' welforc mighl providc insurnncc. 

To be more speeific, nssumc thol lho govemmenl mnximizcs o social wclfnrc funelion lhnl is thc 

summnlion of indivi<luols' cxpccl_cd ulilities. Using lnxes ond lrnnsfcrs, lhc govcrn111enl dctcr111i11cs 

eonsumplion nllocolio11s in bolh sin les of nolure . Individunl oulpul is observable, so lhol the govcrnment 

con mnkc consumplion nllocnlions conlingcnl on il. Agcnt 'i' rcecivcs W1 whcn he gcls high oulpul oncl 

w1 whcn he gcls low oulpul. 

Considcr now lhc liming. Unlikc privnlc componics, which must sel lhc condilions of lhc insurnnce 

conlrnct bcforc ngcnls choosc oclio11s, lhc govcrnmcnl con rcoptimizc in n11y momcnl. Thus, two 

polcnlinlly diffcrcnl optimo! policics must be eonsiderc<l. Thc govcmmcnl's oplimnl policy in pcriod 1, 

bcfore ngcnls ehoosc cfforl, would be lhc solution of lhe following progrom: 

3 



1 

Maxlmlze f [P(a1 ). u(rV'1 ) + (1 - P(a_¡)). u(w1 ) - a 1 ] di 
o 

s. t. 
1 f [P(a1>. (X-W1) + (l - P(a1)). (x - W1) 1 di ~ o 
(l 

Vi 

(2) 

(3) 

(4) 

Equ11tion (3) is thc wholc cco110111y rcso111ccs constrnint nnd cquntions (4) nrc thc im,cntivc co111p11tibility 

constrnints. Nolicc thnt thc fnct lhat the go,·crnmcnl is mnximizing ngcnl i's utilily docs nol mnkc con<lition 

(4) rcdun<lonl. 11 s11ys thnt lhc 11clion a1 musl be cx-po,1 opli11111l for thc ngcnls. 

In n symmctric Nnsh cquilibrium, thc govcrnmcnl will proviclc 1111 ugcnls thc snmc consumption pnir. Thus, 

thc cconomy rcsourcc constrninl (3) boils <lown to: 

\/i (5) 

This is nn cquilibrium condilion ond it docs nol gcnernlly hold out of cc¡uilibrium. Consi<ler, for inslnncc, the 

strntcgy profile in which lhc governmenl proviclcs full-i11surn11cu-high-lcvcl consumption nnd nll bul one ogcnls 

work hnrd. The free ridcr, lhe ngcnt lhnl pul in low effort, reccives 111orc lhnn his expectcd oulput, so th11t 

cqunlion (5) docs nol hold. This is preciscly whol cnuscs that full insurnnce wilh high efforl is nol 1111 

cquilibriu111. Thus, whilc cquotion (3) is u constroinl thnl cnnnot be violoted, cqunlion (5) must only hol<l in 

cquilibriu111. 

Thc govcrnmcnt's bcst policy in pcrio<l I is thc pnir (w1,W1) thnt, solving thc systcm (4)-(5) for cnch nnd nll 

ngcnls, providcs mnximu1,11 cxpcclcd utility . Thc incentive compntibility conslrninl (ti) dctc;rmincs n pnrtilion 

o[ thc w1-W1 spocc in two rcgions, thc high-cffort nnd lhc low-cffort rcgions. 'J'hc moximiznlion of (2) subjcct 

to (3) is computcd for high ond low cffort rcspcclivcly. Thesc progrnms, thnl hnvc "wcll-bchavcd" convcx 

incliffcrcncc curves nnd linear conslrnints, }'.icl<l onc poinl for cnch rcgion. Thc governmcnl finnlly pioks tho 

one lhnt proviclcs lhe ovcrnll mnximum ulility. 

In this simple moclcl with only lwo nclions, thcrc ore lwo possiblc typcs of cx-nnlc equilibrio. Onc with 

inoomplclc insuronoc and high cfforl nnd onc with full insurnnoc nnd low cfforl. A grnphionl rcpresenlntion 
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of lhcse equilihrin is prescnlcd in figure 1. 1 

Figure 1 

Consi<ler now lhe govcmment's prohlem in periocl 2 . Ex-post, nfler nclil•ns hn,·c been tnkcn, lhe governmenl 

fnces n pure risk-shnring problem. J\clions nrc given, so lhc incentive compnlibilily conslrninl does 110 1 hold. 

Mnximiznlion of (2) subjcel lo (3) yiclds full -inrnrnncc, no mnllcr whcthcr ngcnls hnvc pul in low or high 

cfforl. Thc firsl ordcr eonclilions of this progrnm imply lhnl: 

u' ( í.'11) 

u' (r,¡j) 
= 1 

Vi 

Vi, j 

(6) 

(7) 

Equntion (6) implies full ins11rnnce nnd cqunlion (7) implies thnl nll ngents receive thc snmc. Economic ngents 

nre ownre of government incentives. Thcy know thnl the govemmcnt will provit.!e full insurnnce, so they 

choosc low cfforl. Wilh W; = W; , the solution of ('1) is n1 = L. These condilions, togclhcr wilh lhe resourccs 

conslruinl , givc lhc sel of consumplion nllocnlions in lhc discrclionnry cquilibrium. 3 

Now compnrc thc oplimnl cx-nnlc nnd ex-post policies. In lhc cose dcpicted in figure In , they coincide. Bul 

in tite cose of figure 1 b, lhe ex-nnle optimo! policy is no longer oplimnl nfler ngenls hnve choscn efforl. Thus, 

in lhc second cnsc, the incomplcte insurnncc polio}' is 11011 crcdible, duc lo time inconsistency. lt would be 

credible only if thc govcrnmcnl hn<l lhe nbilily lo co111111il nol lo rcoplimizc ex-post. Wilhout commilment, 

the govemmcnl woul<l be ex-post lcmptcd lo remove lhe <lislorlion provokcd by 1110ml hnzord nnd provide 

full insuronce. In terms of figure 2, lhe govcrnmcnl would lry to movo from J\ lo O, i.e. from thc second to 

the first bcsl. But ngenls ore nwnre of lhesc incentives, so they choosc low cfforl nnd thc ceonomy ends in 

C, which is n third hcst. 

Figure 2 

Ful! insurnnce 1111d low effort might hove complctcly diffcrent meonings in the conunitmcnt ond the 

discretionnry equilibrio. Vnder eommitment, n íull-insurnncc-low-cffort equilibrium woul<l be n first best. 

Under <liscrclion, thc full insurnnce ond low cffort oulcome would nrisc cvcn if thc cx-nnle optimo! policy 

2. Scc lhe nppcndix for 1111 cxplnnntion of lhc figure . 

3. lf the govemmcnt weighted individunl utilitics in n non-unifortn fnshion in ils objcctive funclion, the 
full-insurnnce rcsull would sti ll hold. Thc only differcnce wilh thc u11ifor111 weights cnse considered 
nhove would he lhol indivi<lunls with <liffcrcnt wcights woul<l gel diffcrcnl nvernge cons11111ptio11. 
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Figure 1 a : Full insurance and low eífort 
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Figure 1 b lncomplete insurance 
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involve<l incomplctc insurnnce, ns in fisure 2. This <liscretionnry ec¡ui librit1111 woul<l be o third best. In thc 

fírst cnsc, it is jusl n motler oí prcfcrcnces. In the scco11<l, there is n loss oí socin l welínre. In point C tl1C1e 

is ovcrinsurnncc. 

Notice thnl cx-nnlc opti111i1.ntion is 11101c dcmnnding for thc ¡,.overnment, for it rec¡uires prcei~e knowlecll!,C 

of the slntes of nnlure nn<l their probnbilities, while ex-post opti111i1.ntio11 only rcquircs nn nsscssmcnt of 

lhe morginnl utility of consumplion in eoch realized s lotc of nnlurc. Thc governmenl mighl cve11 ignore 

which ore the possiblc slntcs of nnturc nnd decide oíler thc shocks look pince. lndeed, il <loes not mokc 

ony difference in this sclup whelhcr thc governmcnt optimizcs hcfo1c or nftcr lhc shock. Bcforc lhe shock, 

!he policymokcr moximizes (2) subject lo (3), picking n contingcnl consumplion ollocnlion. J\íler lhe 

shock, il solves lhe following progrnm: 

8, t. 

Ma.x:imize 

{ h".1. } 

1 J [u(W.1.) - a 1] di 
o 

1 1 f [P(B.1.) .X+ (l -P(a.1.)) .x] di ~ Jr'l.1. di 
o o 

(8) 

(9) 

whcre !he rcsourccs co11strninl hns bccn reorgnnizc<l lo mnke il c lenr how liltle informntion the 

govcmment nceds to sol ve thc ex-post problcm. Thc lcft hnnd si<lc in lhc rcsomces conslroinl is nggrcgEtc 

output, somclhing thol thc govcrnmcnl observes. Dut moximizotion of (2) subjcct to (3) is lhc snmc ns 

moximiznlion of (8) subjcct to (9), ns it becomes c lenr when lhe condilion W¡=w;, oblnined from thc FOCs 

of thc firsl progrnm, is substitutcd bnck inlo (2) nnd (3). 

Thus, in lhe case of "true uncertointy", in whieh probnbiÍilies or even lhe stnles of nnture ore not known 

(Knighl, 1921), ex-post oplirnizntion rnight be !he only thing the government con do. rurthermore, if 

ignornnce were shnre<l by privnte compnnies, privnte insurnnce would not exist. Thus, ex-post insurnnce 

woul<l be lhe only avnilnble option, 1111d it might still be welfnre improving. 

Thc overinsurnnce rcsult exlcnds to the continuous effort cose. first, lhc govemment's ex-post problcm 

is the sorne ns before: 111nximi1.ntion of (2) subjccl lo (3). Thus, in the discretionnry equilibriurn, the 

governmenl provides full insurnnce nn<l ogents choose minimum efforl. Second, cx-onlc optimizolion 

usuolly implies incomplctc insurnnce nnd n level of effo1l nbove the mínimum. This is II stondnrd rcsult 

from ngency theory (see, for inslonce, Tlolm!!lrom, 1979; Orossmnn ond Ilort, 1983; nn<l Rogerson, 198.5). 

Thus, even though the cx-nnte optimo! policy would gcnernlly be te, providc somc but not full insurnncc, 
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o govemmenl thot is nnl ohlc lo commit nol lo reoptin1ize ex-post would olwoys provide full insurnncc . 

4. Non-sepnrnblc uflllfy funclioiu 

The model presented in the prcvious section is speciol in thnl utility í11nctio11s ore nssumecl oddilivcly 

sepnrnble in co11su111ptio11 nnd cffort. In this scction, lhc nnnlysi, is extended to lhc cose oí non-scpnrnhlc 

prcícrenccs. For the soke oí simplicity, jusi two cfforl lcvcls ore íormnlly consiclercd. The moin rcsults 

are ns íollows. First, there is one equilibrium under co1nmilme11l. t\s bcíore, it coulcl involve either full 

i11surn11cc 011d low cfforl or i11complelc insurnnce n11d high cffort. Scco11d, the discretio11nry policy 111ny 

exhibit rnultiple equilibrio. Thcre olwnys cxist 011 cquilihrium in purc slrntcgies with íull insurnncc nnd 

low cffort (point C in figure 2). Thcrc could nlso be other equilibrio in mixed slrntcgies with incomplcte 

insuronce nnd somc, but not nll, ogents working hnrd. Third, the commitmcnl ec¡uilihrium (wcokly) Pnrcto 

dominntes the discretionnry equilibrio. 

With non-sepnrnble utility íunctions, the discretionory policy is 1101 ns simple ns it wns under the 

nssumption of separnbility. The 11ew issuc is thnt the govcrn111c11l now en res nbout efforl. E ven though 

in the second pcriod effort is n given, it mallers beco use thc mnrginnl utility of co11s11mption dcpends 011 

it. But thc governmcnl <loes not observe cffort. Still, it might i11for somcthins írom ohserving outpul, for 

n high leve! of output is more likely if thc ngc11l0 worked hnrd thon othcrwisc. Thus, the go\'ernment con 

mnximize thc sum of cxpectcd utilitics conditionnl 011 observed outcomes: 

1 

Mo.ximize ftPr:ob(H/x1) .u(wi,H) + (1-Pr:ob(H/x1)) .u(w1 ,L)] di 
o 

1 1 

(10) 

s,t,1 xA=j[P.rob(X/a1),X+ (1-Prob(X/a1)),.x] di ~Jrv1 di (11) 
o o 

where: 

i) Prob(H/x1) is the probnbility thnl lhe governmenl nlloches lo the cvenl thal ogent i hos worked hnrd, 

nfter hnving ohserved ogenl i's output (which con be eithcr X or x). 

ii) x" is nggregole output. (Notice thnt the govcmmc11l docs nol n.:ed to know 11¡ in cquntion (11), for 

it directly observes nggrcgnte oulpul). 

The fírst ordcr conditions of this progrnm yield: 
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Prob(/{/X) ,u1 (N,H) + (1 - Prob(/l/X)) ,u1 (W,L) • 

= Prob(H/x) .u1 (w,H) + (1-Prob(H/x) .u1 (w,L) 
(12) 

whero u
1
( .) stands for the firsl derivntive in the firsl argument. The suhindcx in (w,W) hns hcen dropped, 

becnusc the snme eondilion holcls fnr n 11 ngcnls. 

The governmcnl enn nppcnl to Onyc's rule to determine lhe conditionnl prohnbilities: 

Prob(X1 /li) .Prob(II) 13 
Pzob(Ii/x¡) "' P.rob(x

1 
/ll) ,P.rob(ll) + P.rnb(x1 /L), (l-Piob{/l)) ( ) 

Thc p1obnbilities of high nnd low oulpul, comlitionnl 011 cfforl, ore common lmowledge. The 

unconditionnl probnbility thnt so .. neonc hns worked hnrd (Prob(ll)) is nlso the proporlion of imlividunls 

Lhnl hns wurkcd hnr<l . 4 This vnrinblc is nol ubservnblc, but it con he cstimntc1l from the 1111111bcr of 

individuals thnl gol high output tN): 

N = Prob (X/ H) , Prob (JI) + Prob (X/ L) . ( 1-Prob (H) ) (14) 

The discretionnry policy or the govcrnment renetion function cun be computed solving the system ( 11) 

to (14) (with (11) ho lding os 011 ec¡unlity). 11 is o mnpping from the number of in<lividunls thnl gol high 

output lo the set of fensible consumption nlloentions. 

In the firsl perio<l, ngents choosc efforl lo mnximi1.c expeeted utility (progrnm (4)). They kno w the 

govcmmenl rcnction f1111ctiu11, so thol thcy con, in principie, nnticipnlc lhc governmenl's poliey. However, 

ns it was n1g11c<l nhovc, lhc cliscrctionnry 1mlicy <lepcn<ls un whnl privntc ngents 110. Thus, in ordor lo 

mnke o rnlionnl choice, cach ugcnl hns lo foresee othcr ngcnls decisions. 

/\genls' nctions hove been constrnincd to be high or low cffort, by nssumplion. Bul evcn in this vcry 

simple sclup, ngenls might decide 011 o continuum o f slrotegies, since they con rn11<lomi1.e . Thns, in 

genero), eneh ogenl con piek upo certoin prohnbility of putting in high efforl. lf they choose O or 1, lhey 

plny purc slrnlcgies, olhcrwisc thcy play 11011-dcgencrnle-mixcd slrntegies. 

/\ dlserctionnry e1¡ulllhl'lu111 is o sel of consmnption nllocnlions nnd individuo) probnbilities of working 

4 . In tJ1e previuus soction, lhe probnbilily of getting high 011tput for nn ngenl thnt worked hnrd wos 
denoled by P(H). In tJ1is section, lhe snme probnbility is denoted by Prob(X/11), to ovoid nny pos~iblc 
confusion with the unconditional probnbilily that someone hns worked hnrd. 
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hard such thnt : i) both thc govcrnmcnt nncl privnte ngcnts ore oplimizing, lnking ulhers' slrotegies ns given; 

ond ii) pr ivntc ngcnts' forecnsls nhoul olhrr ogenls clwices ore on nvcrn¡i.c corree!. 

Propo~ltlon 1: Tire discretionnry policy gnmc nlwnys cxhibil 011 equilihtiu111 wilh full i11s1111111ee nnd low 

cffurt (1.ero prubnbilily of working hnrcl). Murcover, lhi~ is lhe only symmrtric Nnsh equilihrium in pure 

strntcgies. 

Proof: First noticc thnt output conveys 110 informnliun in o pure-slrotegies-synunelric-N11sh equilihrium. 

If 11genls chose high cfforl w ith cerlninly, lhc government's prior in ( IJ) would be one, so thot thc 

posterior would olso be one for oll 11genls, independenlly of reolized individual out pul. Conversely, if 

agents chose low effort with ccrtninly, lhc posterior would be 1.ero. l11 both cuses, equntion ( 12) implies 

th11t the government provides full insmnnce. As n co11scc¡nencc, ngents pul in low effort. QED. 

The intuition behind this rcsult is slrnightforwnrd. Ir ngcnts ehose pure strntrgics, renlizcd oulput would 

he complctely uninfo11n11tivc uboul effor l (Proh(I 1/X) = Prub(ll/x)). Thus, lhc govcrnmcnl would hnvc no 

rcnson to mnkc nny difforcncc bctwccn individunls. 

Pro1t0slllon 2: Thc discrctionnry policy gamc rnight exhibit mixe<l-strntegies-synunetric-Nnsh cquilibrin 

with incomplcte insurancé nnd some, hui not nll, ngenls working hor<l. 

Proof: In o non-degcncrnte-mixc<l-slrntegies cquilibrium, privo te 11gcnts rnndomizc, choosing high effort 

with prob11bility strictly lorger thnn zero nnd lowcr thnn one. These strnlegies would not be opti11111l if 

ogents werc not indifferent between high 1111d low cffort. Thus, these equilibrio must lie on lhe incentive 

compntibility linc: J 

Prob(X/H), u(W,H) + (1-P.rob(X/H), u(w,H) 

= Prob(X/L) .u(W,L) + (1-Prob(X/L)) .u(w,L) 
(15) 

Equotion (15) implies that II non-dcgcncrnle-mixed-stmtegics eq11ilibriu111 must involve incomplete 

insurnncc, i.c. W > w. 

In o symmelric equilibrium, nll privnlc ogcnts choose the snme slmtcgy, so th11t the prob11bility with which 

cnch ogent picks high cffort is nlso the proportion of individu11ls working hnr<l in thc populntion 

(Prob(I I)). 

Any set ¡w·, w', Prnb(H)°} thnt sntisfies the system (11) to (15) is n mixcd-strntegies-Nash cquilibrium 

5. In the previous section, it wos ossurned thnt on the incentive compntibility line ogents choosc high 
effort. This nssumption, stondnrd in ngcncy lheory, helps in gctting rid of 1111 cconomicnlly 11011-substnntive 
existcncc problem. Now thc 11ssumpti~11 is modificd to nllow for mixcd slrntcgies. 
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of lhe diserelionnry poliey gnme. These equilibrin do nol nccd lo cxisl nncl, if lhey do, lhey mighl nol be 

unique. The eorollniy of the fo llowing pwposilion eslnhlishcs n ncccssnry comliliun íor lhc cxislcncc of 

mixcd-s lrnlegics cquilihrin. 

Propo~ltlon 3: In n 111ixccl-slrnlegics equilibrium, lhe mnrginnl ulilily of c n11s11111plion, in holh slnlcs of 

nnlure, musl he slric lly ln rgcr for nn og.cnl lhnl pul in high cffort lhnn for nu ngenl lhnl pul in low cfforl. 

Formnlly : 

Proof: From equnlion ( 12): 

= 

P
2

• [u
1
(n1•,u)- ut(w',H)] + (1-P2 ). [u1 (N♦ ,L)- u1 (w',L)] = 

= (P¡ - P,i), [u¡(w•,L)- U1(W",H)] 

whcrc: P 1 = Prob(l 1/X) nn<l P 1 = J>roh(l I/x). 

(16) 

(17) 

In o mixcd-slrolcgics cquililnium, lhe uncondilionnl prubahility of high cffurl (Prob(l 1)) is slriclly lnrgcr 

thon zcro ond lower thnn one. 11 follows thnt the probnbility uf high effort conditio nal 0 11 reolizcd 011tput 

is higher when reolized output is high nnd it is strictly largcr lhnn zero ond lower thnn one (O < P, < 

P 1 < 1). 6 In proposition 2, it wos shown thnl in mixed-strotegics equilibrio thc govcmment chooses 

i1100111plc te ins urnnce : w• > w'. These two strict incqunlities imply thnt the lefl hnnd sides in equnlions 

(17) nrc negnlive. Í'or lhe right Jinnd sides lo be ncgntivo, proposition 3 11111st he tnte. QED. 

Corollnry oí pro¡>o~lllon 3: (nccessnry condition for the cxislencc of mixed-slrnlegics equilibrio). For 

lllixed -slrntegies equilibrio lo exisl, lhcrc must be ni leos\ une ¡mir (w,W) fur whic h cundilion (16) ho lds. 

This corollnry shows lhnl equilibrio in lllixed sltnlcgies mighl 1wt cx isl. Thnl would he the cnse if, for 

6. Realized output is, for lhe govemmcnt, o signnl of efforl. In the prcscnt context, high oulput is snid 

lo be more favorable thnn low oulpul, for the posterior probnhility of H conditionnl on X is lnrgcr thnn 
thc posterior of H conditionol 011 x. In a mo re genero) frnmework, wilh mony cfforl leve)s, the distribu\i(ln 
o f n¡ conditio nnl 011 high efforl dominnlcs the concsponding distribulion condilio nnl on low cfforl, in lhc 
scnse of firsl order slochnslic do111i11nnce (scc Milgrom , 198 1 ) . 
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inslnncc, lhc mnrginnl ulilily of consumplion wcrc for nny consumplion lcvcl highcr whcn lhc ngcnl pul 

in low cffort thnn whcn he pul in high cffort. 

The intuition behind thcse rcsnlts is os follows. Agents mighl be willing to work hnr<l with non-zero 

probnbility, if thcy got more consumplion whcn outpul is high. Without commitmcnt, the government will 

nssocintc n highcr consnmption lo high onlpnt if nn<l only if two contlitions nrc fullilled: i) high 011tp11t 

musl ben signul thnt high effort is more likcly; nnd ii) lhc govemmcnt must íind it optimnl to give more 

output lo thosc thnt hove worked hnrd. Condition i) implics thnt thcrc cnnnot be o pure-strotcgies 

equilibrium with high efforl in thc <liscrelionnry policy gome. Thus, if nn equilibrium wilh 11011-1.cro 

probnbilily of high cfforl existed, it shoul<l be in mixed strolegies. Condition ii) mighl not be fulfilled. 

This is lhe cose, for ex11111plc, of scpornhlc 11tility funclions. In this cose, thc low-cfforl-purc-strotcgy 

equilibrium is the only cquilibiium of lhc disoretionnry policy gnme. 

Propo5ltlon 4: The co11unitmcnl equilibrium wcokly Pnreto dominotes the discrctionnry equilibrio. 

Proof: Thc govcnunent's option set in lhc disorctionory gome is properly contoincd by the governmenl's 

oplion set in lhe commitment policy gnme. 11 follows thnt ií thc govcrnmcnl picks n diffcrent consumplion 

allocation in both regirnos, it musl be bccouse the onc choscn in thc commilmcnt rcgimc provides higher 

utility. QED. 

An cxornplc rnoy help to gel thc inluilion behind the mnlliplc disorctionnry equilibrio. The rcsults of n 

numcriool simulntion ore summorizc<l in figure 3 (scc thc oppcndix for thc dctnils). The "govemmenl 

polioy" linc is lhc projcction of lhe tridimcnsionol govc111111011l's rcootion function 011 thc w-W spnce. lt 

is lhe loous of (w,W) suoh lhut lhc governmcnt is moximizing, conditionol lo nn obscrvcd oggrcgole 

outcome. ll louchcs the full-insuroncc linc lwice: thc low (high) onc corresponds to thc lowesl (highcst) 

nggregnte oulput, thnt occurs whcn evcrybody put in low (high) cfforl. In 11ciU1cr of thcsc extreme coses, 

corrcsponding to ogcnls ploying pure slrntegics, thc govcmrncnt hos ony rcoson lo mnkc diffcrenccs 

helwcen ogents, so it providcs full insurnnce. Ucing on U,e full-insuroncc linc, bolh points ore in thc low 

efforl rcgion. Thus, only the low one is on cquilibriurn. In lhis cxornple, thc govcnunent linc crosscs the 

incentive cornpotibility line twicc. Thesc points ore mixc<l strotcgy equilibrio, providcd ogcnts choose thc 

"righl" rondomizntion. 

Figure 3 

Multiplc syrnmetrio Nash equilibrio neccssitalc slrotcgio 00111¡,lemcntority (Coopcr ond Jolm, 1988). Ju 

the prcscnt gomc, lhe chongc in expcctcd utility thnt coch ogcnt gel by working hnrd rnight be 011 

inorensing function of othcr ngcnts' own probobililics of working hord. This oomplementority is inlroduce<l 

by the govcnuncnt's Boyesion inferencc about cffort. 

Mixcd-slrotegics equilibrio <lo not look very likcly. NoU1i11g compels ployers to choose the ''righl" 

rnndomizntion. Besides, coordinnlion problcms ore hugc. Still, hislory might pro vide o sort of coordinntion 
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Figure 3: Discretionary equilibria 
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mcchnnism or n focnl point for ngenls lo cho()sc lhe "righl'' sltnlcgies. Thc~e cquilihrin look very lc1111011s, 

btrl mornl rules mighl plny n 1ole in tuming lhcm more robusl. In lhis scnsc, lhe model lcnves room for 

11011-cconomic explnnntions of diffcrenl economic pcrformoncc. As Cnlvo ( l 988) pointcd out, multiplicily 

of equilibrin might nol he jusi the conscqueucc of nn incomplclc theory btrl il eoultl nccount for more 

Íllndnmentnl issucs tnking 'pince in lhc renl worl<l. 

5. Rcpufntlon 

As in mnny olhcr poliey gomes, rcputnlion could serve ns o s11bslit11te for comrnitmcnt in lhe infinitely 

repented version of lhe gnme. In lhe present conlcxl, rcpulolionnl equilibrin do 1101 seern vcry likely. Still, 

the topic is brieíly discusscd, bnsionlly bceriusc it might help lo gel 111ore intuilion nbout the nnture of thc 

onc-shot gnme proble111. To this end, thc simple 1110<.lcl with sc¡mrnblc ulility funotions is considered. 

In lhc one-shot gnme, thc problem is oreolcd by lhc lcmplnli(>n the govcrnment hns to forgive n free ridcr 

lhnt has pul in low effort. Thus, o strotcgy thnt suppor ts the second best point ns n subgnme pcrfcct 

cquilibrium must punish the govemment whcn it is too forgiving. 

Considcr thc following simple slrotcgy profile (in the sensc of Abrcu, 1988): 

n0 = Government ehooses consumption nllocntions corrcsponding to point A in figure 2 (cnll thern 

(w",W")). Agents c hoosc high cfforl. 

n 1 = Government chooscs consumplion nllocntions corrcsponding lo point C nnd ngents pul in low cffort 

for one pcriod. In the following pcriods, thc govcrnmcnt comes bnck to A nnd ngents to high effort. 

Plnyers stnrt in pnth O nnd continuc there, unless one or more plnyers dcvinle. Jf lhe govcm111cnt 

devintes, ali plnyers movc to pnth 1. Ench time the govemmcnt dcvintes from nny pnth, nll ployers 

restnrt pnth 1. No punishmcnt pnths for privnlc ngents nre specifícd, for they hove no incentives to 

devinte, provided the goverrunenl plnys the nbovc mentioncd strnlegy. Slill, to hove n complete 

specificolion of the slralegics, nssume thnt nll plnyers continue in pnth O nfter o privotc ngent chose 

low efforl. 

It is ensy to vcrify thnt, for n sufficiently "pntient" govemmcnt, this strntcgy profile is o subgnmc 

perfect equilibrium (or n scquentinlly rntionnl cquilibrium; see Pcrsson nnd Tnbellini, 1989). first, it is 

n Nnsh cquilibrium. /\genls hove no incentives lo dcvintc from thc cooperntive poth (n
0
). The 

govemmcnl has n short run incentive to devintc, providing full insurnnce (Wº), but such behovior 

would lrigger path n 1 nnd subrnit the govcrnmenl to n loss in thc following perio<l. The govemmenl 

would not dcvinte if the discount factor were lnrger lhon n ccrtnin thrcsholtl, ns indicnted by cqunlion 
(18). 
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Wherc Uº > U" > uc , nre lhe onc-pcrio<l el<pcclc<l 11lilitics in the poinls in<licntcd in figure 2 

(corresponding to thc firsl, sccon<l nn<l third bcst) . 1 

(18) 

Second, plnyers havc no incenti ves lo devinte from pnth n 1. Thus, the specilicd strotcgy prolile is nlso 

n Nnsh cquilibrium in thc subgnme thnt slnrts with thc punishmenl of the governmenl. 

Repented inlcrnction might he m~re hclpful if the govemmcnt rccordcd pnst individunl output nnd 

bose<l consumption nllocutions 011 nverngc performnncc. Thc litcrnlurc on dynnmic intcrnction in 

principnl-ngenl rclnlionships ~hows thnt thc risk lhe principal 11111st lwld thc ngent lo bcnr to scc111e lhe 

dcsircd hchnvior cnn be rcduccd s11hstnnlinlly by C(llH.litinning thc rcwnnl to nvcrngc pc1 fomrnncc 

(Rndncr 1981, 1985). ln thc specinl cnsc of infinito horiz.on nml no clisc{lt1t1ting, lhc principnl does not 

necd to impose nny risk on lhc ngent to induce the dcsircd nction. Equirnlcntly, in thc cnse of infinitc 

horizon nnd no disco11nting, the govcrnment woul<l be nhle lo irnplcmcnt thc firsl bcsl. 

The reputationol equilibrium foccs huge coordinntion problems in thc prescnt contcxt with so mnny 

individunls. Bcsides, this equilibri11111 concepl nssumes thnt ali ogenls develop strnlegic behnvior, 

somcthing thnt <loes not look very sensible for ntomistic ngcnts. 

6. Concludlng rcmnrk~ 

1. Full insuronce ond lo,v effort 1night be provoked by nl lensl thrce differcnt cnuscs. The first is just ;. 

thnt ngents pre fer this life stylc (cnsc of figure 1 a). The secon<l onc is that the lnck of the obility to 

commit by thc govemment provokes overinsurance (case of figure 2). The third rcnson is thnt there is 

"true uncerlninty", so lhnt it is not possible to design o fonnnl insurnnce scheme ex-ante. 

2. The policy implic::itions nrc very different in ench case. In the fírnl one, nothing should be done. 

There is no motive for concem. Umler true u11cert11i11ty, ii might be convenient lo invest in gnthering 

more informntion. Only in thc sccond case, inslitutionnl rcforms to reduce the govenunenl's discrction 

woul<l be nc.lvisnblc. This is the cnse in which tite wclfnre stnle might hnve gone "too fnr". Still, 

simply <lismounting formnl wclfore instit11tio11s 111ighl not be the sol11tio11. lt shoul<l be cn1cfully 

7 . The punislunent 111ight be hnrsher, nnd titen thc rcquired <liscount foctor would be lower. lt is 
immedintc thnt ns thc punisluncnt ten<ls to lnsl infinito periods, the thrcshold tends to be: 

which is lower thon thnt in (18). 
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nsscssccl whcthcr lhc ncw i11slilulions would hclp lo rnisc thc govcrnmcnl nhilil~• lo commil. 

Otherwise, lhcy would not induce chongcs in privnlc ngcnts bchnvior. 

3. Whcn ogc11ls simply prcfcr full insurnncc 1111d low cfforl, 11 rcd11ctio11 of tite wclfnrc slulc might do 

110 hnrm if thc privntc sector eould do tite joh. IJ11t if 1111y uf the mnny possihlc cnuscs of 111nrkct 

fnilurc wcre prescnl (Amott 11110 Stiglitz, 1988; Unir, 1992), the gove111111cnl wo11ld 110! he suhstilutcd 

by U1c privntc sector, nnd welfnre wo11ld dccrc11se. 

4 . In thc cose of true u11certninty, ex-post stnte insurn11ce is thc only thing lhnt it could he done lo denl 

with u11cerlninty. ll is not possihlc to sny in general whcther litis interve11tion would be wclfnrc 

improving or nol. Agents might be better off with no insurnnce nt ali. 13ut nobody would know il in 

11dvn11ce, duc to lhc extreme lnck of informnlion. Thus, c,·cn if inslitutionnl reforms lo reduce ex-post 

slntc insuronce were nvnilnblc, il would be difficult to s11y whclhcr thcy sltould he implcmented. 

5. Ex-post optimizntion cloes not mean tltnt tite discrctionnry regime cnnnot cxltibit fonnnl welfnre 

institutions. In thc prcscncc of fonnnl institulions, thc rules of slnlc insurnnce wo11ld be explicil before 

curren! gencrntions look thcir decision nboul efforl. Still, il 111ight not mcnn thnl thc government is 

optimizing ex-nnt~. Lnsting welfnre institutions mighl simply be the rcsult of n lnsling 11nsolvcd time 

inconsistcncy problcm. 

6. Thc wclfnrc stnle might be very infomrnl, in the scnse tltnl no typicnl wclfnrc institulions might 

exist ancl still the govenunent might be vcry nctivc in insurnncc nctivitics. This would be speciolly the 

cose under "true unoertninty". Thc polioy would look unprcdictoble nnd casuislic. There would be n 

"lnck of clenr rules of thc gnmc". Bul the govcrnmcnl W::!ul<l hove strong sooinl wclfnre 1ensons to do 

whnt it <loes. ll sccms more likcly thnt tite wclínrc slntc tnkcs tltis infomrnl nnd rnthcr oltnolic fonn · in 

LDCs, in which stntcs are 11s11nlly wenk nnd informnlion is scnrcc. 

7. Tite govcrmnent's innbility to commit might not only reduce welfore hui il con Id also introduce n 

busio indelcnninnoy in tite eoonomy. Tite eoonomio perfon11n11ce might be nny of severnl possible 

le veis, being the govermncnt unable to clrivc the eco110111y to nny of them. 

AJlpe1111lx 

QQ.rivotion Qf.figure l 

Full insurnncc is rcprescntcd by the 45- linc, since W¡=w1 011 thnt linc. Any ¡mini out of this linc 

implics incomplete insurnncc. Thc incentive oompntihility constrnint is bincling whcn thc following 

conclition holds: 

Tltis condition defines nn lnccnllvc compntlblllty llnc in lhc w1-W1 spncc, locntcd to tite west of the 
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(19) 

íull insurnncc linc ond wilh slopc lnrgcr lhon l. Consumplion ollocolions lo thc wcsl (cosl) of thc 

incentives linc inclucc op.cnls lo pul in high (low) cfforl. 

/\gcnls' prcfcrcnccs ore rcprcsenled hy o mop of lnd lfTcrl'ncl' c11r\'l'~ in lhe w 1-W1 spocc, wilh slopc 

givcn by: 

dP11 1 
dw

1 
indlff. c. (20) 

The indifference curves cxhibit n discontinuity in slo pc (nol in lc,·cl) 011 lhe incentive compotibility 

line: lhey nre slccper in lhc low efforl rcgion. Thus, lhc indiffcrencc mnp is 11011-con\'cX, cvcn wilh 

"wcll bchnvcd" utilily funclions. 

The rcrnurcc~ co11.•trnlnl, cqunlion (3), defines lwo strnighl lincs, onc íor coch cfforl rcgion. Thcy 

cross cnch other in lhc poinl (X,x). Thc slopc of tite rcsources linc is higher in obsolute voluc lo thc 

eosl of U1e incentives line. If (X,x) líes 011 thc incentives linc, thc rcsources constrnint exhibit no 

discontinuity in lcvcl. Otherwisc, the rcsource.5 constrnint exhibit o discrclc jump when it rcochcs thc 

incentives line. Thc set oí fonsihlc cons11111ptio11 ollocotions bccomcs 11011-convex. 

The indiffcrcncc curves ore slcepcr lhnn lhc rcsourccs fines cvcrywhere, sovc on lhc full-i11s11rnncc 

fine, wherc lhcy hove thc somc slope. 

The cxnmplc in figure .1 

The cxomple wns built on the following nssumption~: 

u(w,l:l) =lf.Lnw 

U ( IV, L) = L. Ln w + p (21) 

nnd pnrnmeler vnlues: H = 2.0 ; L = 1.0 ; P(H) = 0.9 ; P(L) = 0.2 X= 1.0 ; x = O.O ; ~ = - 0.01072 . 
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