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1 Introduction

A ssetmarkets in developed countries havepresented somepuzzles torationalpricing. Equity

premiumandvolatilityofassetpricesareconsideredtohigh, andinterestratesareconsideredtoo

lowtobejusti…edbyane¢cientmodelwithreasonablepreferences. B razilhasbeenparticularly

prominentamongemergentassetmarketsinthelastdecade. H owever, researchonB razilianstock

markethaslaggeditsdevelopment. T hispaperintendstocontributetoreducethisgapbytrying

torationalize severalaspects ofthe B razilian assetmarkets usingabenchmark intertemporal

representativeagentmodel.

.O urassessmentoftheB razilianassetmarkets is basedonaCCA P M framework. W efollow

Cecchetti, L am, andM ark(19 9 0)andB onomoandG arcia(19 9 4), inestimatingaM arkovSwitch-

ingM odel(M SM ) fortheconstructedconsumptiongrowthseries. T hen, wesearchforreasonable

preferenceparametersthatmakethemomentsofreturnsgeneratedbythecalibratedmodelmatch

respectivesamplemomentsofequityandrisk-freerateproxies intheBrazilianmarket. Expected

utilityandKreps-Porteusmodelsofthepreferencesareused. H owever, thereisnogoodproxyfora

risk-freerateinBrazil. SinceassessmentsofBraziliangovernmentbondsriskputanon-negligible

probabilityofdefault, wemodelitexplicitly, andreevaluateourresults.

Somesamplestatisticsofquarterlyassetreturns inB razilarepresentedinTable1. First, we

notethattheequitypremium is about9 % peryear, higherthanfortheU S, whichat…rstsight

evokesthatweshouldalsohaveanequitypremium puzzleinBrazil. T hestandarddeviationof

equityreturns is about60% ayear, morethanthreetimes thatoftheU .S., suggestingthatthe

volatilitypuzzleshouldbeaggravated. T hemeanreturnfortherisk-freerateproxyisabout13%

ayear, contrastingwiththelowU .S. rates, indicatingthatthereshouldnotbearisk-freerate

puzzlesimilartotheA mericanone.

Sinceourendeavouris toexplaintheassetreturnswithafundamentalmodel, a…rstlookat

theB razilianfundamentalsinTable2 suggeststhatweshouldhaveverydi¤erentresultsfromthe
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U .S. Consumptiongrowthis less than1% ayearinoursampleperiod, andmuchmorevolatile

thanforU .S.

Inviewofthehighvolatilityoftheaggregateconsumptionseries, itis notsurprisingthatwe

did not…ndanequitypremium puzzleforB razil. A lsoin constrastwith theU S, weareable

toreplicatethevolatilityofequityreturnswithourmodel, despiteitsmuchlargemagnitudein

B razil. In fact, ourresults showthatwecanrationalizetheequity premium andvolatilityof

equityreturns withreasonableparameters forpreferences. H owever, giventhelowergrowthof

consumptionandthehighlevelofassetreturns, weareunabletoexplainthelevelfortherisk-free

rateproxywithoutanimplausiblylowtime-discountfactor. T heattempttosolvethis puzzleby

introducingexplicitlytheprobabilityofdefaultwas.notfruitful, worseningtheresults.

T heremainingpartofthepaperisorganizedasfollows. Section2 describesthemodel. Section

3 explains theconstructionoftheconsumption series, theendowmentprocess calibration, and

reportstheresults. Inthefourthsection, theexerciseofmatchingreturnmoments is performed

underthesimplerversionofthemodelwithexpectedutility. Section5 triestoresolvethepuzzles

ofsection 4 bygeneralizingthe preferencemodeltoallowforKreps-Porteus preferences, and

introducingthepossibilityofdefaultinanotherwiserisk-freerate. Section6concludes.

2 TheA ssetPricingM odel

M any identicalin…nitelylivedagentsmaximizetheirlifetimeutilityandreceiveeachperiodan

endowmentofasinglenonstorablegood. FollowingEpsteinandZ in(19 8 9 ), wespecifyarecursive

utilityfunctionoftheform:

U t=W (Ct;¹t) (1)

whereW isanaggregatorfunctionthatcombinescurrentconsumptionCtwith¹t=¹(~U t+ 1 j

It), acertaintyequivalentofrandom futureutility ~U t+ 1 ;giventheinformationavailabletothe

agentsattimet, toobtainthecurrent-periodlifetimeutilityU t. EpsteinandZ in(19 8 9 ) propose
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theCES functionastheaggregatorfunction, i.e.:

U t=[C ½
t + ¯¹½t]

1
½

W enormalizetheutilityinsuchawaythattheutililitylevelofasurewealthvalueisequalto

thisvalueofwealth. T heparameters ¯ and½ governthepreferenceamongdeterministicpathsof

consumption, sincetheintertemporalelasticityofsubstitutionisgivenby¾ = 1
1¡½ andtherate

oftimepreferenceisgivenbyd= 1
¯ ¡1 .

T hewaytheagents form thecertaintyequivalentofrandom futureutilityis basedontheir

riskpreferences, whichareassumedtobeoftheexpectedutilitytype. T hecertaintyequivalent

function¹KP isde…nedby:

¹KP =[E (x®)]
1
®

where® is ariskaversionparameter. T hecertaintyequivalentfunctionde…nedabovecorre-

spondstoCR R A expectedutilitypreferences. Substitutingtheexpectedutilitycertaintyequiv-

alentfunctionde…nedaboveintotheaggregatorfunctionweobtainpreferences thatgeneralizes

expectedutility( ® = ½). W hen® is di¤erentfrom ½ wehaveKreps-Porteus (19 7 8) preferences,

wheretherisk-aversionparameter, ® , isdisentagledfromtheelasticitysubstitutionparameter, ½,

butwherepreferencestowardstimelessgamblesareoftheexpectedutilitytype.

B elowaretheassetreturn restrictions implied bythe …rst-orderconditions foran interior

maximum oftheconsumptionandportfoliodecisions as derived inEpsteinand Z in (19 89 and

19 9 1):

E t

"
~z®t+ 1

eR t+ 1
~M t+ 1

#
=1 i=1 ;:::;N (2)

wherez»t+ 1 = ¯1 =½
³ ~Ct+ 1

Ct

´½¡1
½ ~M 1 =½

t+ 1 (for½ 6= 0 ), ~M t+ 1 beingthereturnonthemarketportfolio,

whichpayso¤ Ct inperiodt, where eR t+ 1 isanyportfolioreturn. O bservethatthisequationhas

theform:
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E t
h
~¦t;t+ 1 eR t+ 1

i
=1 i=1 ;:::;N (3)

where

~¦t;t+ 1 =¯
®
½

Ã
~Ct+ 1
Ct

! ®(½¡1 )
½

~M
(®½¡1 )
t+ 1

is anstochasticdiscountfactorthatcouldbeinterpretedas theintertemporalmarginalrate

ofsubstitutionbetweentandt+ 1 . T hisEulerequationdependsonconsumptiongrowthaswell

asonthemarketportfolioreturn.

A risk-freeassetintimet is de…nedas aclaim tooneunitofconsumptionintimet+ 1 . In

this economy, theequitypays o¤ adividendstream fDtgwhich is di¤erentfrom theaggregate

payo¤ fCtgofthemarketportfolio.T herestrictionsforthereturnsofthemarketportfolio, equity

andtherisk-freeassetcanbefoundbyreplacing ~R equation??bytheappropriatereturn. W e

followempiricalapproachpioneeredbyM ehraandPrescott(19 85) byspecifyingandestimating

anstochasticprocesses fortheendowmentprocess andcalculatingmarketportfolio, equityand

risk-freeassetreturnsintheeconomy. Sinceconsumptionanddividendsaredi¤erentinourmodel

(seethediscussionbelow), wehavedi¤erentreturnformulasforthemarketportfolioandtheequity

returns. A thoughthemarketporfolioisnotobserved, weareabletoevaluateitsreturn, sinceit

is implicitlyde…ned inthemodelas aclaim totheconsumption stream. W henthealternative

approachofusingdirectlytheEulerequationforestimatingbyG M M thepreferenceparametersis

taken, marketportfolioreturndataisneeded, evenintheequationsinvolvingotherassetreturns.

T his isafeatureofrecursiveutility. T heusualchoiceforthemarketportfolioreturnisanequity

indexreturn(EpsteinandZ in19 9 1a,b, JorionandG iovanini 19 9 3), whichisinfactaclaimtothe

aggregatedividendstream. T his shouldaddtotheexistingdi¢culties indiagnosingthecauses

forthepotentialsuccessorfailureofthemodel.T heapproachwefollow, whichwastheonechosen

byKandelandStambaugh(19 9 1), H ung(19 9 4) andW eil(19 8 9 ), circumventsthis issue.

W epostulatethatthelogarithmsofconsumptiongrowthfollowaprocesswhereboththemean
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andthevariancechangeaccordingtoaM arkovvariableStwhichtakesthevalues 0 ;1 ;:::;K¡1

(ifK states ofnatureareassumed fortheeconomy). T he sequencefStg ofM arkovvariables

evolvesaccordingtothefollowingtransitionprobabilitymatrixP :

P =

2
66666666664

p0 0 p0 1 ::: p0 (k¡1 )

p1 0 p1 1 ::: p1 (k¡1 )
...

...
...

...

p(k¡1 )0 p(k¡1 )1 ::: p(k¡1 )(k¡1 )

3
77777777775

(4)

T heconsumptionprocesscanthenbewrittenas:

ct¡ct¡1 =®c0 + ®c1 S 1 ;t+ ¢¢¢+ ®ck¡1 Sk¡1 ;t+ (!c0 + !c1 S 1 ;t+ ¢¢¢+ !ck¡1 Sk¡1 ;t)²
c
t (5)

whereSi;t is afunctionofthestateoftheeconomy, St, takingthevalue1 wheneverSt= i

and0 otherwise;ct islnCt;²ct isa@(0 ;1 )errorterm:T herefore, instatei, themeanandstandard

deviationofthegrowthrateofconsumptionwillbegivenby(®c0 + ®ci;!c0 + !ci):

G iventheM arkovprocesses de…nedabove, themarketportfolioprice-consumptionratio, ¸,

theequityprice-dividendratio, ', andthepriceoftherisk-freeasset, P f, areallfunctionsofthe

stateoftheeconomy. IntheA ppendixwederivethefolllowingreturnformulas forthemarket

portfolioandthesafeasset:

M t+ 1 =
¸(St+ 1)+ 1

¸(St)
exp(®c0 + ¢¢¢+ ®ck¡1 Sk¡1 ;t+ 1 + (!c0 + ¢¢¢+ !ck¡1 Sk¡1 ;t+ 1)²

c
t+ 1 (6)

R ft+ 1 =
1

P f
t(St)

(7 )

Inthenextsection, weestimatetheparametersforthejointconsumption-dividendprocessby

maximum likelihood.
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3 D ataconstructionandmodelestimation

3.1 D ataconstruction

T herearenoseries foraggregateconsumption inBrazil. Forthis reasonwehadtoconstructa

proxyforaggregateconsumptionofservicesandnon-durablegoods.

A proxyforthequarterlyaggregateconsumptionofnon-durablegoodsandserviceswascon-

structedinthefollowingway. T heproxyfornon-durableconsumptionis constructedbylagging

theproductionofnon-durablebyonemonth, addingimports and subtractingexports bothof

non-durablegoods. T heresultingmonthlyseriesaresummedforeachquarter. T hentheresulting

non-durableconsumptionseriesandservicequarterlyseriestakenfromtheN ationalA ccountsare

aggregatedaccordingtothosesectorsweightsintheN ationalA ccounts. T heaggregateconsump-

tionproxyisdividedbythepopulationtoobtaintheconsumptionpercapitaproxy1 .

3.2 EndowmentProcessCalibration

W eestimateanendowmentprocessusingtheconsumptionseries. A M arkovSwitchingProcesses

wasestimatedbymaximumlikelihood, followingthemethodologydevelopedbyH amilton(19 8 9 ).

W ereportandcommentourestimationresultsbelow. G iventhelimitednumberofobservations,

we donotperform any testforthenumberofstates, neitherconsiderwhatwedoa serious

estimation process. In fact, weconsidertheestimation bymaximum likelihoodanicewayto

calibratetheprocess.

Table3reportstheestimatesforatwo-regimeheteroskedasticM arkovSwitchingProcess. T he

statezeroistransient, sincep0 0 is zero. Itcapturestheseasonalnegativegrowthrateatthe…rst

quarteroftheyear. In…gure4theconsumptiongrowthseries is drawedina…gurewhereeach

statemean is showedbycontinuous lines andonestandardedeviationcon…dence intervals are

showninbydottedlines.

1 Sincethepopulation is ayearlyseries, and itsmostrecentobservation is 19 9 6, wehadtointerpolategeomet-
rically inordertoobtainquarterlynumbers andextrapolatefortheyear19 9 7 and 19 9 8 . W eassumedpopulation
growthrates of1.28% and1.24% fortheyears of19 9 7 and 19 9 8 , respectively.
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4 CharacterizingthePuzzleswiththeBasicM odel

Inthissectionwereporttheresultsforthemodelwithunivariteendowmentandexpectedutility.

Itispossibletoreproducetheequitypremiumandthemeanequityandrisk-freeratereturnswith

reasonablepreferenceparameters: ¯ =0 :95 andcoe¢cientofrelativeriskaversionof3:23. T his

is incontrastwiththeM ehraandPrescott(19 85) equitypremium puzzlefortheU S economy.

O ur…rstconclusionisthatthereisnoequitypremium puzzlefortheB razilianeconomy.

A secondpuzzlerelatedto…rstmoments fortheU S economywas thatwhenwesetalarge

relativeriskaversiontoreproducetheequitypremium, therisk-freeratereturnincreases, becoming

toohigh. Togetcloserwiththeobservedmeanreturns itis necessarytoincrease¯ toavalue

greaterthan1 (Kocherlakota....). T hiswaswhatW eill(19 8 9 )dubbedastherisk-freeratepuzzle,

whichreferstothefactthattherisk-freerateistoolowtobereproducedbyareasonableempirical

model.

H erethisrisk-freeratepuzzledoesnotappearinthesamedirectionandmagnitude. H owever,

theannualizedvalueof¯ is 0 :81 (rememberthatweareworkingwithquarterlydata), which is

relativelylow. Ifwehadusedvalues ofannualizedbeta in arangeconsideredreasonable(say

between 0 :9 and 1 )wewouldhavefoundalowerrisk-freeratethanobservedrisk-freeratemean.

T hus, weconcludethattherisk-freerateinBrazilistoohightobematchedbyanintertemporal

modelwithreasonableparameters. T hereforewecan saythatwehavearisk-freeratepuzzle

whichreversestheonefoundintheU S.

A thirdassetpricingpuzzlefortheU S istheexcessvolatilityofequityprices. A s…rstpointed

outbyShiller(19 81.), equitypricesseemtovolatiletore‡ectfundamentals. T hisempiricalaspect

canbeexaminedinthecurrentsettingbyaskingifitispossibletoreplicatethesecondmoments

ofequityreturnswithanassetpricingmodelcalibratedtofundamentals. U singthebasicmodel

we…ndforB razilapuzzlesimilartotheU S. Equityprices seem toovolatiletobejusti…edby

fundamentals (table4). A s forthevariabilityoftherisk-freerate, themodelseems tomatch it
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well.

O necouldobjecttothebasicmodelweusedonvariousgrounds. First, expectedutilityisapoor

settingforintertemporalassetpricingsinceitconstrainstheintertemporalsubstitutionelasticity

tobethereciprocaloftherelativeriskaversioncoe¢cient(EpsteinandZ in(19 8 9 ), W eill(19 8 9 )).

T hus, weshoulduseKreps-Porteuspreferences, wherewecansetonecoe¢cientindependentlyof

thenumberwechosefortheother. Second, anequityisaclaim toadividendstream andnotto

theconsumptionstream. A s aconsequenceamoreappropriatesettingwouldincludeabivariate

endowmentprocess disentanglingconsumptionanddividend, whereconsumption is used inthe

SD Fandtheequitypayo¤ iscomposedofadividendstream. T hird, sincetherewasastabilization

planinBrazilwhichcon…scatedallliquidassets in19 9 0, onecouldarguethatnointerestrateis

perceivedtobeagoodproxytotherisk-freerate. Inthenextsubsectionwetrytoresolvethe

currentpuzzlesbyextendingthebasicmodelinthementioneddirections.

5 M odelExtensionsandR emainingPuzzles
5.1 Kreps-PorteusPreferences

Intable5 wereporttheresultswegetfortheunivariatemodelusingKreps-Porteuspreferences.

W ithonemoreparameter, weareabletomatchonemoremoment, therisk-freeratestandard

deviation. H owever, agreatpartoftheequityreturnvolatilitycontinueunexplained. Furthermore,

thediscountratewehadtouseis stilllowerthantheoneusedbefore, accentuatingthereverse

risk-freepuzzle.(Excessvolatilitycontinues).

Inourbestmatchingboththerisk-aversionandelasticityofsubstitutioncoe¢cientsincreased,

andthediscountfactorhasdecreasedwithrespecttothebestchoiceofcoe¢cientsintheexpected

utilitysetting. Tounderstandthechangeincoe¢cients, …rstrecallthatwithexpectedutilityour

choiceofcoe¢cientsproducedtomuchvariabilityoftherisk-freerate. Toreducethisvariability

wehadtoincreasetheelasticityofintertemporalsubstitution. H owever, ifwedoonlythatand

keep theothercoe¢cients constant, as in thethird columnofresults, wetendtoincreasethe
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risk-freerate, re‡ectingthee¤ectofincreaseddemandforprecautionarysavings. T his reduction

inrisk-freerateisnotaccompaniedbyareductioninsimilarmagnitudeofthemeanequityreturn,

reducingtheequitypremium. Torestoretheequitypremium, weneededtoincreaserisk-aversion,

aswehavedoneinthesecondlevel. H owever, themeanlevelofreturnsbecamealittlebitsmaller

thantheactuallevel, requiringustodecreasealittlebitthediscountfactortoreproducethefour

moments.

5.2 IntroducingaSmallD efaultProbabilityontheFixedIncomeSe-
curity

In M arch 19 9 0, theBrazilian G overnmentfrozeallmoneymarketand savings accounts. A s a

consequence, thedefaultriskonanyB razilian security is anundeniablereality. T hereforeone

maybecommitingaseriousmistakebyassumingthataBrazilianassetreturnisagoodproxyfor

ariskfreeassetreturn. O necanalsobelievethattheriskfreeratepuzzlewefoundaboveis due

tothismispeci…cation.

Inthis sessionwemodela…xedincomesecuritywithasmallprobabilityofdefault. W ethen

comparethemoments generatedbythemodelwiththosefoundontheSelic(overnighrateon

Treasurybonds) data.

W eassumethatthereisasmallprobabilityofdefault, 1 ¡µ inthebadstateforconsumption

growth. T hentheformulaforthebondpricewhenthepresentstateiskbecomes:

pkg

(
¯
®
½ exp[(® ¡1 )mc

g+
(® ¡1 )2

2
¾c

2

g]
µ
¸(g)+ 1
¸(k)

¶®
½¡1

(P f(g))¡1
)
+

pkb

(
¯
®
½ exp[(® ¡1 )mc

b+
(® ¡1 )2

2
¾c

2

b]
µ
¸(b)+ 1
¸(k)

¶®
½¡1

µ(P f(b))¡1
)

wherethesubscriptsgandbrefertogoodandbadstatesforconsumptiongrowth, respectively.

W ethenrepeatthematchingexercisedoneinsection4, replacingtheriskfreeratebyabond

withasmallprobabilityofdefault. Theexerciseisperformedusing5% defaultprobabilityinthe

badstate, implyingadefaultprobabilityof1.13% (theprobabilityofthebadstateisabout0.23).
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T heresults arereported inTables6forexpectedutility. Inthe…rstcolumnofthosetableswe

usedthebestsetofpreferenceparameters foundforthereferencemodel. Inthesecondcolumn

wechangetherisk-aversionparametertorestablishtheequitypremium. Finally, wechangethe

discountfactorinthethirdcolumntorestablishthe…rstmomentslevels.

W henasmallprobabilityofdefaultis included, themeanbondreturnis increased, reducing

theequitypremium. O bservethatthestandarddeviationofthebondreturn is alsoincreased.

T hentomatchtheequitypremimweneedtoincreasetherisk-aversionparameter. H owever, this

hasthee¤ectofdecreasingthebondratetoalevellowerthantheactualone. A furtherreduction

ofthediscountfactorisnecessarytoachievethe…rstmomentsmatching. T herefore, theB razilian

riskfreeratepuzzleisworsened.

N otice thatthis paradoxicalresultcame outbecause thehigherrisk-aversion reduced the

bonds rate. IntheU S theriskfreeratepuzzleexists exactbecausetheoppositee¤ecthappens.

W henoneincreases therisk-aversionparametertomatchtheequitypremium, thereturnlevels

are increased. T hedi¤erencebetween the B razilian and A merican e¤ects is explained bythe

di¤erencebetweentheconsumptiongrowthseries. IntheU S, themainactioncomes from the

lowerelasticityofsubstitution, whichrequires ahigherreturnleveltomakeconsumers satis…ed

withtheconsumptiongrowthrate. InBrazilthemeanconsumptiongrowthismuchsmaller, while

thevolatilityofconsumptiongrowth is much larger. A s aconsequenceprecautionarydemand

becomesmoreimportant. W henthedegreeofriskaversionis increased, thehigherprecautionary

demandsforsavingleadstoadecreaseofreturnrates inequilibrium.

T he results forKreps-Porteus preferences arereported in Table 7 . T hey arequalitatively

similartothosewithexpectedutility. T hedi¤erenceisthatwithonemoreparameter, weareable

tomatchthebondvariance.
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6 Conclusion

InexaminingtheassetmarketsinBrazilwithabasicintertemporalassetpricingmodelwearrived

atthefollowingconclusions:

1. T hereisnoequitypremium puzzle

2. T hereisareverserisk-freepuzzle: interestratesaretoohigh.

3. T herisk-freepuzzlecannotbesolvedbyallowingaprobabilityofdefaultonanotherwise

riskfreeasset. Infactitisworsened.

4. W ecanmatchrisk-freeratevolatility, butthereisanexcessvolatilityofequityreturns.

T hisfourth…ndingislikelytobereversedwhenmodeltheequityindexasaclaimtoaggregate

dividend insteadofaggregateconsumption, sincedividendgrowthstandarddeviation in Brazil

is about400 times thatofconsumptiongrowth. In fact, giventhevolatilityofdividendseries,

webelievethatwehaveinBrazilanexcessfundamentalvolatility, reversingthevolatilitypuzzle

foundinU .S.markets.
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Table1: FirstandSecondM omentsofR eturns(quarterlydata)

M ean(% ) StandardD eviation

SelicR ate(R f) 3.32 6.28

EquityR eturn(R a) 5.57 31.12

Excess R eturn(R e) 2.247 30.69

Correlation(R f,R a) 0.2136

Correlation(R f,R e) 0.0168

Table2: ConsumptionG rowthSeries (quarterlydata)

M ean StandardD eviation A utocorrelation Skewness Curtosis

0.002 0.068 -0.07 5 -0.562 2.429

Table3: EstimatedCoe¢cientsfortheU nivariatedM arkovSwitchingM odel

ac0 ac0 + ac1 wc0 wc0 + wc1 P 0 0 P 1 1

EstimatedCoe¢cients -.1111 0.0362 .0252 .039 3 0 .69 39

tStatistics 14.9 1 5.66 4.82 8.37 0 2.80
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Table 4: Population Moments for the Risk Free Return and the Equity Premium Implied by the Univariate Model with Expected Utility
Actual

Relative Risk Aversion 1− α 3,226 2,695 2,695 2,696
Discount Factor β 0,9507 0,9507 0,9519 0,9519
Elasticity of Intertemporal Substitution 1/(1− ρ) 0,310 0,371 0,371 0,371
Mean Equity Return (Re) 5,57 5,71 5,57 5,57 5,57
Standard Deviation Re 11,16 9,91 9,9 9,9 31,85

Mean Risk Free Asset (Rf) 3,32 3,95 3,82 3,82 3,32
Standard Deviaton Rf 7,71 6,28 6,27 6,28 6,28

Mean Risk Premium 2,25 1,76 1,75 1,75 2,25
Standard Deviation Risk Premium 8,91 8,25 8,08 9,08 31,12

Correlation(Re,Rf) 0,6083 0,5627 0,5626 0,5627 0,2136
Correlation(Rf, Risk Premium) -0,1035 -0,0853 -0,0867 -0,0781 0,01681

Expected Utility (a=r, d=0)



Table 5: Population Moments Implied by the Univariate Model With Kreps-Porteus Utility
Actual

Relative Risk Aversion 1− α 3,685 3,685 3,226
Discount Factor β 0,9494 0,9507 0,9507
Elasticity of Intertemporal Substitution 1/(1− ρ) 0,388 0,388 0,388
Mean Equity Return (Re) 5,57 5,43 5,55 5,57
Standard Deviation Re 9,72 9,71 9,68 31,85

Mean Risk Free Asset (Rf) 3,32 3,19 3,55 3,32
Standard Deviaton Rf 6,28 6,27 6,15 6,28

Mean Risk Premium 2,25 2,24 2 2,25
Standard Deviation Risk Premium 8,13 8,12 8,10 31,12

Correlation(Re,Rf) 0,5552 0,5551 0,5535 0,2136
Correlation(Rf, Risk Premium) -0,1086 -0,1083 -0,0978 0,01681

Kreps-Porteus  (d=0)



Table 6
Univariate Model with Default Probability=1.13%

Actual
Relative Risk Aversion 1− α 3,226 4,800 4,800
Discount Factor β 0,9507 0,9507 0,9431
Elasticity of Intertemporal Substitution 1/(1− ρ) 0,310 0,208 0,208
Default Probability 1− δ 0,05 0,05 0,05
Mean Equity Return (Re) 5,57 4,74 5,57 5,57
Standard Deviation Re 11,16 15,11 15,22 31,85

Mean Risk Free Rate Return 4,92 2,49 3,32 3,32
Standard Deviation Rf 6,82 11,3 11,39 6,28

Mean Risk Premium Return 0,65 2,25 2,25 2,25
Standard Deviation Risk Premium 8,91 8,25 8,08 31,12

Correlation(Re,Rf) 0,6083 0,699 0,7002 0,2136
Correlation(Rf, Risk Premium) -0,0035 -0,0895 -0,0907 0,01681

Expected Utility (a=r)



Table 7
Univariate Model with Default Probability=1.13%

Actual
Relative Risk Aversion 1− α 3,685 7,400
Discount Factor β 0,9494 0,9406
Elasticity of Intertemporal Substitution 1/(1− ρ) 0,388 0,384
Default Probability 1− δ 0,05 0,05
Mean Equity Return (Re) 5,57 5,57 5,57
Standard Deviation Re 9,72 10,09 31,85

Mean Risk Free Rate Return 4,97 3,32 3,32
Standard Deviation Rf 5,37 6,28 6,28

Mean Risk Premium Return 0,6 2,25 2,25
Standard Deviation Risk Premium 8,08 8,30 31,12

Correlation(Re,Rf) 0,5552 0,5705 0,2136
Correlation(Rf, Risk Premium) 0,0032834 -0,06306 0,01681

Kreps-Porteus  (d=0)


