TheMany Life Cycle Models

e Few modelshave receved the attentionof the Life Cycle Model. And few
remainsousefulandup to dateafterfive decade®f actve research.

e Thebasicideaof theLife-Cycle Model is to applytheinsightsfrom intertem-
poral allocationto explain the way in which consumptionevolveswith age
over thelife-spanof individualsandhouseblds.

e Evenin its simplestform, this modelallows usto emphasizemportanteco-
nomicsconceptsik e intertemporakubstitutionandattitudestowardrisk.

¢ In generalwe assumaea utility functionthatis intertemporallyadditve. This
meanghatthe maginal rateof subsitution betweerary two periodsis inde-
pendenbf thelevel of consumptionn ary otherperiod.

e This meanswe are ruling out habit formation, goodswhich effects persist
beyondtheactof consumptior(vacations)andalsodurablegoods.

¢ In aworld of certaintythe theory hasplenty of bite but very little realism.
Lifetime allocationof consumptiorhasbeenshovn notto be independenof
thetiming of incomerealization.

e Even the pioneersemphasizenow importantuncertaintywas, but they did
not have the machineryto formalizeit. Oncewe introduceuncertaintythe
individual startsmaximizingexpectedutility. By usingfelicity functionscon-
sistentwith the expectedutility, we areassuminghe simultaneousdditvity
inducedby intertemporabdditivity andexpectedutility. Thisimpliesthatthe
degreeof intertemporalsubgitutability is inverselyrelatedto the degree of
risk-aversion.

e More realistic treatmentsof uncertaintyhave maintainedresearcherusy
both in the theoreticalside and the empirical side. Nobodythinks the Life
Cycle modelreally predictsthat consumpion is constantandthat is equal
to somemeasureof permanentncome(onceuncertaintyand morerealistic
utility functionsareconsidered) However, generalization®f the insightsof
thoseearlymodelsarestill the mainfeaturesof today’s models.



e CapitalUncertainty IncomeUncertainty Borrowing ConstraintsLabor Sup-
ply, Precautionarpavings,BequestsSociallnsurarce, Portfolio Choice,Hu-
man Capital, Fertility and DemographicsAnnuitization, etc.. Are just some
of thetopicsanalyzedby the literaturethat hasevolved from the early Life-
Cyclemodels.

e Very oftenin orderto solve thesetypesof modelsanalyticalsolutionsfall
shot, andresortingto somekind of numericalcalculationas becomingmore
accepted.

¢ We still have somemethodologyto cover, but you shouldbe readyto under
standary researchusingdynamicmodels especiallyif basedn thelife-cycle
model.

e CapitalUncertaintyis themainconcerrnof thework of Phelpg1962) Levhari
andSrinivasan(1969) andHakanssor{1970). They introduceothersources
of income, but they assumehey are exogenouly given. In our analysisof
their researctwe have ignoredtheseothersourceswe will analyzethemin
the future. On the otherhand,we have introducedbequestsiinite lifetimes,
andlifetime uncertainty

e Their work, even several decadedater, is oneof the prime examplesof ele-
gantandappropriataiseof DynamicProgrammingechniquesn economics.
Theirmodelsdepartfrom fairly stylizedmodelsof the pioneerf thelife cy-
clemodel,andsetastandardor appropriatenatchingof modelswith method-

ology.

¢ With the work of Samuelsor{1969)andMerton (1969)thesemodelssetthe
stagefor the developmentof Financeasafield.



¢ IncomeUncertaintydatesbackto even earlieryears,with the seminalwork
of Beckmann(1959). His is one of the first examplesof useof Dynamic
Programmingn economics.He only dealswith simple characterizationsf
themodel,but setsthe stagefor furtherwork.

e Nagatani(1972)alsorelaxestheincomecertaintyassunption,andusinglsoe-
lastic utiliti es(which implies precautionargavings, with its risk aversionpa-
rameteralso controlling the degreeof precautionarysaszings) shaws thatthe
allocationof consumptions notindependendf theincomerealizationsgven
withouthaving to resortto borronving constraintsBasically heshavsthatthe
consumeris revising hisincomeprospectssthelife cycle proceedstesulting
in the positive relationshipbetweernconsumpion andincome.

e Miller (1974)providesaninfinite horizonmodelwith stochastiecncomestream,
andis aclosercounterpartvith this type of uncertaintyto thework of Phelps,
andHakanssn. He findsthatthis sourceof uncertaintyleadsto a lower con-
sumptionstreanthanin the certaintycase.

e Skinner(1988 usesan approximatiornto the optimal decisionrulesto showv
how importantprecautionangavingsarein the presencef uncertainncome
streamsWith corvex maginal utility of consumptiorwe will seeprecaution-
ary savings to insureagainstthe uncertainfuture pathof income.

e Precautionansavings modelswill predictthat peoplesase alot morewhen
youngthanwhata simplelife cycle modelwould predict. Also somework
shaws that lack of borrowving canbe the resultof a rationalrespons to the
uncertaintyof theincomestreamthatcouldleadto zeroconsumption.

e Successfukempirical work builds upon the precautionarysavings intuition.
Guiso, Jappeli,and Terlizzese(1992), Gourinchasand Parker (1999), and
Cagetti(1999).

e Engen,Gale,andUccello (1999) usea very similar model,basedon simu-
lation and calibrationto emphasizehatindividuals might be rational sarzing
lessfor retirementhansimplerlife cycle modelswould predict.

e Zeldes(1989) builds upon this tradition and shows, that without resorting
to borranving constraintsandresortingto numericalsolutionswith Isoelastic
utility, consumptiortracksincome. He emphasizeshe needto move away
from quadraticutility functions,which lessambitiousliteratureshave been
relyingon.



e Thurow (1969)wasoneof thefirst researcher® emphasizeéhefactthatem-
pirically, consumptiortracksincome. He explainsthis by resortingto credit
constraints.Creditmarket restrictionspreventconsumersrom borroving as
muchagainstfuture incomeasthey desireat the goingrates. As long asin-
cometendgto increaseavith age,anddiscountedutureincomecannotbefully
transfered at the borraving rate,a consumer’s effective networth increases
with age,which causesncreasingconsumptiorwith age.

e The very often cited work of Zeldes(1989, and especiallyDeaton(1991)
elaboratdurther on the importanceof considerindiquidity constraints.Ex-
pandingon findingsof Thurow. If consumersreimpatienceheimplications
arevery similar to thatof precautionangavings. Theirwork alsogave riseto
theliteratureon buffer stockof savings.

e Otherauthors Attanasio,Banks,andMeghir (1997),andmary otherstudies
have optedfor focusng ondemographicharacteristicgo explaintheshapeof
the consumptionprofile. Still they assume=xogeneityof theincomeprofile.

e Hubbard,Skinner andZeldes(1994,and1995)have looked at the effectson
wealthaccumulatiorof theexistenceof socialsecurityporgramgsuchaswel-
fare)thatincorporateassetimitations. For poorpeople who arenever going
to accumulatanuchwealth,andwho facehealthandearningsuncertainty it
canbe optimalto make no attemptto accumulate They find thatonly above
somecritical wealthlevel doesit make senseo try to accumulatesavings for
retirementr healthexpenditures.



e Heckman(1974)andin morerecentwork, Low (1998,and 1999), French
(2000, Bernitez-Silva (2000),Rust,Buchinsky, andBenitez-Siha (2001),en-
dogenizdabor supplyandthe incomestreamto shaw thatthis providesvery
realisticsimulationsandin somecasesstimate®f the mostimportantvari-
ablesof thelife cycle model. With thelife cycle modelmodifiedto take into
accountetirementanddisability programs.

e Herethe key is ratherthantreatingincomeasexogenouswe view earnings
asresultingfrom alife cycle laborsupplydecision.If individualsarefreeto
settheir hoursof work, andif wagerateschangesystematicallyover the life
cycle, the pathof consumption of market goodswill dependonthewagerate
ateachageunlessgoodsandleisureareindependendf eachotherin utility.

¢ |If we assumesubditutability in the utility function,in the sensdhatareduc-
tion in the consumptiorof leisureraisesthe mamginal utility from consuming
goods atageswvherethepriceof leisureis highrelatve to otheragesthecon-
sumerhasanincentie to economizeon his leisurebut spendnoreon goods
In this case,at ageswherewageratesare high, consumersvork more,earn
more,andconsume morethanat ageswherewagesarelower.

e The work of Rust(1989,1990, 1997—withPhelan)is an excellentexample
of dynamicmodelingand estimationusing the life cycle model. Still they
assuime thatconsumptionis equalto income,somethingdefendedy Deaton
(199]) bur hardlyrealisticlooking atthe data.

e Heckman(1975 and1976),introducesnumancapitalin a modelwith con-
sumptionandlaborsupply Seate(1977)introducessearchbehaior in such
amodel,andsodoesBernitez-Sila (2001)in a dynamicsettingunderuncer
tainty , which canalsobeinterpretecashumancapitalformation.

e Samuelson1969) and also Merton (1969) were concernon the portfolio
choicedecision. Bodie, Merton, and Samuelsor{(1992) extend that type of
modelwith endogenosilabor supply and Benitez-Silva (2001) providesan
empiricaltestof thatmodel.

e The life cycle modelhasalsobeenusedto emphasizéhe uncertaintyover
finite lifetimes, like in Yaari (1969, andDavies (1981),andthe rationalre-
sporsesto this type of uncertainty like annuitization. Benitez-Silva (2000)
builds uponthatliteratureto emphasizeéhe importanceof endogenosilabor
suppy whenconsideringhedemandor certainfinancialinstruments.



