
The Many Life Cycle Models

� Few modelshave received the attentionof the Life Cycle Model. And few
remainsousefulandup to dateafterfive decadesof active research.

� Thebasicideaof theLife-CycleModel is to applytheinsightsfrom intertem-
poral allocationto explain the way in which consumptionevolveswith age
over thelife-spanof individualsandhouseholds.

� Even in its simplestform, this modelallows usto emphasizeimportanteco-
nomicsconceptslike intertemporalsubstitutionandattitudestowardrisk.

� In generalwe assumea utility functionthat is intertemporallyadditive. This
meansthatthemarginal rateof substitution betweenany two periodsis inde-
pendentof thelevel of consumptionin any otherperiod.

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

� In a world of certaintythe theoryhasplenty of bite but very little realism.
Lifetime allocationof consumptionhasbeenshown not to beindependentof
thetiming of incomerealization.

� Even the pioneersemphasizehow importantuncertaintywas, but they did
not have the machineryto formalize it. Oncewe introduceuncertaintythe
individualstartsmaximizingexpectedutility. By usingfelicity functionscon-
sistentwith theexpectedutility, we areassumingthesimultaneousadditivity
inducedby intertemporaladditivity andexpectedutility. This impliesthatthe
degreeof intertemporalsubstitutability is inverselyrelatedto the degreeof
risk-aversion.

� More realistic treatmentsof uncertaintyhave maintainedresearchersbusy,
both in the theoreticalsideandthe empirical side. Nobodythinks the Life
Cycle model really predictsthat consumption is constantand that is equal
to somemeasureof permanentincome(onceuncertaintyandmorerealistic
utility functionsareconsidered). However, generalizationsof the insightsof
thoseearlymodelsarestill themainfeaturesof today’smodels.
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� CapitalUncertainty, IncomeUncertainty, Borrowing Constraints, LaborSup-
ply, PrecautionarySavings,Bequests,SocialInsurance,PortfolioChoice,Hu-
manCapital,Fertility andDemographics,Annuitization,etc.. Are just some
of the topicsanalyzedby the literaturethat hasevolved from the earlyLife-
Cyclemodels.

� Very often in order to solve thesetypesof modelsanalyticalsolutionsfall
short, andresortingto somekind of numericalcalculationsis becomingmore
accepted.

� We still have somemethodologyto cover, but you shouldbereadyto under-
standany researchusingdynamicmodels,especiallyif basedin thelife-cycle
model.

� CapitalUncertaintyis themainconcernof thework of Phelps(1962), Levhari
andSrinivasan(1969), andHakansson(1970). They introduceothersources
of income,but they assumethey areexogenously given. In our analysisof
their researchwe have ignoredtheseothersources, we will analyzethemin
the future. On the otherhand,we have introducedbequests,finite lifetimes,
andlifetime uncertainty.

� Their work, even several decadeslater, is oneof the prime examplesof ele-
gantandappropriateuseof DynamicProgrammingtechniquesin economics.
Theirmodelsdepartfrom fairly stylizedmodelsof thepioneersof thelife cy-
clemodel,andsetastandardfor appropriatematchingof modelswith method-
ology.

� With thework of Samuelson(1969)andMerton(1969)thesemodelssetthe
stagefor thedevelopmentof Financeasafield.
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� IncomeUncertaintydatesbackto even earlieryears,with the seminalwork
of Beckmann(1959). His is one of the first examplesof useof Dynamic
Programmingin economics.He only dealswith simplecharacterizationsof
themodel,but setsthestagefor furtherwork.

� Nagatani(1972)alsorelaxestheincomecertaintyassumption,andusingIsoe-
lasticutiliti es(which impliesprecautionarysavings,with its risk aversionpa-
rameteralsocontrolling the degreeof precautionarysavings) shows that the
allocationof consumptionis not independentof theincomerealizations,even
withouthaving to resortto borrowing constraints.Basically, heshowsthatthe
consumeris revisinghis incomeprospectsasthelife cycleproceeds,resulting
in thepositive relationshipbetweenconsumption andincome.

� Miller (1974)providesaninfinitehorizonmodelwith stochasticincomestream,
andis aclosercounterpartwith this typeof uncertaintyto thework of Phelps,
andHakansson. He findsthatthis sourceof uncertaintyleadsto a lower con-
sumptionstreamthanin thecertaintycase.

� Skinner(1988) usesan approximationto the optimal decisionrulesto show
how importantprecautionarysavingsarein thepresenceof uncertainincome
streams.With convex marginalutility of consumptionwewill seeprecaution-
arysavings, to insureagainsttheuncertainfuturepathof income.

� Precautionarysavings modelswill predictthat peoplesave a lot morewhen
youngthanwhat a simplelife cycle modelwould predict. Also somework
shows that lack of borrowing canbe the resultof a rational response to the
uncertaintyof theincomestreamthatcouldleadto zeroconsumption.

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

� Engen,Gale,andUccello (1999), usea very similar model,basedon simu-
lation andcalibrationto emphasizethat individualsmight be rationalsaving
lessfor retirementthansimplerlife cyclemodelswouldpredict.

� Zeldes(1989) builds upon this tradition and shows, that without resorting
to borrowing constraints,andresortingto numericalsolutionswith Isoelastic
utility, consumptiontracksincome. He emphasizesthe needto move away
from quadraticutility functions,which lessambitiousliteratureshave been
relyingon.
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� Thurow (1969)wasoneof thefirst researchersto emphasizethefactthatem-
pirically, consumptiontracksincome.He explainsthis by resortingto credit
constraints.Creditmarket restrictionspreventconsumersfrom borrowing as
muchagainstfuture incomeasthey desireat the goingrates.As long asin-
cometendsto increasewith age,anddiscountedfutureincomecannotbefully
transferred at the borrowing rate,a consumer’s effective networth increases
with age,whichcausesincreasingconsumptionwith age.

� The very often cited work of Zeldes(1989), and especiallyDeaton(1991)
elaboratefurtheron the importanceof consideringliquidity constraints.Ex-
pandingonfindingsof Thurow. If consumersareimpatiencetheimplications
areverysimilar to thatof precautionarysavings.Theirwork alsogave riseto
theliteratureonbuffer stockof savings.

� Otherauthors,Attanasio,Banks,andMeghir (1997),andmany otherstudies
haveoptedfor focusing ondemographiccharacteristicsto explaintheshapeof
theconsumptionprofile. Still they assumeexogeneityof theincomeprofile.

� Hubbard,Skinner, andZeldes(1994,and1995)have lookedat theeffectson
wealthaccumulationof theexistenceof socialsecurityporgrams(suchaswel-
fare)that incorporateassetlimitations. For poorpeople,who arenever going
to accumulatemuchwealth,andwho facehealthandearningsuncertainty, it
canbeoptimal to make no attemptto accumulate.They find thatonly above
somecritical wealthlevel doesit makesenseto try to accumulatesavings for
retirementor healthexpenditures.
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� Heckman(1974)and in more recentwork, Low (1998, and 1999), French
(2000), Beńıtez-Silva (2000),Rust,Buchinsky, andBeńıtez-Silva (2001),en-
dogenizelaborsupplyandtheincomestreamto show that this providesvery
realisticsimulations,andin somecasesestimatesof themostimportantvari-
ablesof thelife cycle model.With thelife cycle modelmodifiedto take into
accountretirementanddisability programs.

� Herethe key is ratherthantreatingincomeasexogenous, we view earnings
asresultingfrom a life cycle laborsupplydecision.If individualsarefreeto
settheir hoursof work, andif wagerateschangesystematicallyover the life
cycle, thepathof consumptionof market goodswill dependon thewagerate
at eachageunlessgoodsandleisureareindependentof eachotherin utility.

� If we assumesubstitutability in theutility function,in thesensethata reduc-
tion in theconsumptionof leisureraisesthemarginal utility from consuming
goods, atageswherethepriceof leisureis highrelative to otherages,thecon-
sumerhasanincentive to economizeonhis leisurebut spendmoreongoods.
In this case,at ageswherewageratesarehigh, consumerswork more,earn
more,andconsumemorethanat ageswherewagesarelower.

� The work of Rust (1989,1990,1997–withPhelan)is an excellentexample
of dynamicmodelingandestimationusing the life cycle model. Still they
assumethatconsumptionis equalto income,somethingdefendedby Deaton
(1991) bur hardlyrealisticlookingat thedata.

� Heckman(1975, and1976),introduceshumancapital in a modelwith con-
sumptionandlaborsupply. Seater(1977)introducessearchbehavior in such
a model,andsodoesBeńıtez-Silva (2001)in a dynamicsettingunderuncer-
tainty , whichcanalsobeinterpretedashumancapitalformation.

� Samuelson(1969) and also Merton (1969) were concernon the portfolio
choicedecision. Bodie, Merton, andSamuelson(1992)extendthat type of
modelwith endogenous labor supply, andBeńıtez-Silva (2001)providesan
empiricaltestof thatmodel.

� The life cycle modelhasalsobeenusedto emphasizethe uncertaintyover
finite lifetimes, like in Yaari (1965), andDavies (1981),andthe rationalre-
sponsesto this type of uncertainty, like annuitization. Beńıtez-Silva (2000)
builds uponthat literatureto emphasizethe importanceof endogenous labor
supply whenconsideringthedemandfor certainfinancialinstruments.
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