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Abstract

In this paperwe estimatea modelof householdabor supplybasedon the collective
approachdevelopedby Chiappori(JPE,1992). This approachassumeghat the intra-
householddecisionprocesdeadsto Paretoefficient outcomes.Our model extendsthis
theoryby allowing the marriagemarket, andespeciallythe sex ratio, to affect the sharing
rule andthe householdabor supplies.We shav thatour modelimposeaew restrictions
on the parameter®f the labor supply functions. Also, individual preferencesandthe
sharingrule arerecoreredusinganidentificationprocedurehatis bothsimplerandmore
robustthanin Chiapporis initial approach.The modelis estimatedusingPSID datafor
theyear1988.Ourresultsdo notrejecttherestrictionamposedoy themodel. Moreover,
the sex ratio influencegthe sharingrule andthe labor supply behaior in the directions

predictedby thetheory Finally, theimpactof individual wageratessuggestshatspouses
behae in analtruisticmannemwithin the household.
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1 Intr oduction

Traditionally, householddemandand labor supply decisionshave beenmodeledas though
householdnembersveremaximizinga unique,well behaed, utility function. Recentissat-
isfactionwith this “unitary” modelarosein a large partfrom the weaknes®f its theoretical
foundationgChiappori(1992)]andits inability to beusedto performintra-householavelfare
analysigApps andReeg1988)]or to studydecisionssuchasmarriageor divorce[Lundber

(1988)f. Sincethe standardunitary modelconsiderghe householdasthe basicunit of de-
cision, it is generallynot possibleto recover individual preference®sr the parametersf the
internaldecisionprocesshatdetermineshedistribution of utilities andobsenedoutcomes.

Alternative modelshave recentlychallengedhe unitary modelandattemptedo incorpo-
ratedifferentindividual preferenceanda modelof intra-householdlecisionmakingprocess.
In particular the Nashbaigainingmodelassumeshata householdnaximizesthe productof
eachmembers utility in excessof a resenation level reflectingeither marriagedissolution
[e.g., Manserand Brown (1980), McElroy andHorney (1981)] or an “uncooperatre” mar
riage[e.g., Lundbeg andPollak (1993)]. A collectve modelof householdabor supplyhas
alsobeendevelopedby Chiappori[(1988),(1992)]. He assumeshathouseholdlecisionsare
Paretoefficient but abstractdrom the detailsof the bagaining process.In its mostgeneral
form, the collective modelnestsNashbaigainingmodelsas particularcasessincethe latter
arebasedn axiomsthatincludeParetoefficiengy. It alsonestsuncooperatie repeatedjame
modelsaslong asthey leadto ParetoefficientoutcomegseeLundbeg andPollak(1994)and
Bergstrom(1997)for adiscussion].

A crucialissueconcernshedesignof empiricaltestsof theseunitaryandnon-unitarytheo-
ries. Oneimportantimplicationof the unitarymodelis pooling: only total exogenousncome,
not its distribution acrosshouseholdnembersplaysa role in the decisionprocess.Using
variousmeasure®f income,mary studiesattemptedo testthis incomepooling hypothesis
[e.0., Schultz(1990),Thomaq1990),PhippsandBurton (1994)]. In all thesestudiesjncome
pooling is stronglyrejected. However, thesetestsraisetwo issues. First, while the results
rejectthe unitarymodel,they cannotbe interpretedassupportingary alternatve approachn
particularsincemary modelscould rationalizesuchresults. In orderto empirically support
a specificmodel,onemustderive, from this setting,restrictionsthat can potentially be, but
areactuallynot, falsifiedby empiricalobsenations.Recentwork hasattemptedo derive and
provide empiricaltestsof the collective approachseeBourguignonetal. (1993),Browning et
al. (1994),Udry (1996),Browning andChiappori(1997)]. Browning, LecheneandRasheed

1An obvious exceptionis Becker's (1991) approachwherethe households explicitly modeledasa two-
persondecisionunit, althoughits behaior canbestill analyzedwith thetoolsof standarcconsumetheory
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(1996)have testeddifferentnon-unitarymodelswithin a structuralframework. However, they
assumehatlabor supplyis fixed, which may leadto specificationproblems. Moreover, in-
dividual preferencesver consumptiorandleisurecannotbe recorered. Fortin and Lacroix
(1997)have provided ananalysisthatallows labor supplyto vary. They foundthatwhile the
restrictionsof theunitarymodelarerejectedthecollective restrictionsarenot. More recently
Blundelletal. (1998)investigatdabor participationdecisionswithin a collective contet, al-
lowing for unobserableheterogeneityln both caseshowever, the intra-householdiecision
processs notvery preciselyestimated.

Thesecondssueconcerngheuseof individualincomesn thedesignof thetests.In most
studiesthedistribution of householdtotal or nonlabor)incomeplaysanimportantrolein the
derwation of tests.However this variableis particularlyproneto reportingandmeasurement
errorswhich may severely bias econometridests[Chiapporiet al. (1993), Lundbeg and
Pollak(1996)]. Theendogeneityf earningss likely to bea seriougproblemaswell. Finally,
one mustalso expectnonlaborincometo be correlatedwith someunobserable individual
characteristicshat influenceconsumptiorandlabor supply [Behrman,Pollak and Taubman
(1995)]. For instance,variationsin propertyincomemay reflectpastsaving andtherefore
unobsered (pastandcurrent)productvity heterogeneitd

It shouldhowever be emphasizedhatindividual incomesarenot neededo performtests
of thiskind. A moregeneralideais to usedistribution factors[Bourguignon,Browning and
Chiappori(1995)], thatis, variablesthat canaffect the decisionprocesswithout influencing
preference®r the joint consumptiorset. Typically, distribution factorsincludenot only in-
dividual incomevariables,but also “extra-ervironmentalparameters{EEPs)in McElroy’s
(1990)terminology EEPsaffect opportunitiesof spouse®utsidemarriageandcantherefore
influencerespectie bagainingpower andthe final allocation. Lik e individual incomevari-
ables,EEPsshouldhave no effect on behaior in the unitary framevork while the collective
approachmay imposerestrictionsasto how they influenceoutcomes.Moreover, EEPsplay
arole in somecooperatre modelswhile they play nonein others. Thusoutsideopportuni-
ties caninfluencebehaior in the ManserBrown/McElroy-Horney divorcethreatbaigaining
model,while they will have no effectin the Lundbeg-Pollak“separatespheres’baigaining
model.In this casethefall-backoptionis notdivorcebut anuncooperatie marriagen which
spousesrevert to a division of work basedon socially recognizedand sanctionedyender
roles”3 In short,distribution factors(or EEPs)represena meansf providing additionaltests

2Oneway to avoid theseproblemsis to exploit “natural” experimentsinvolving exogenougeallocationin
intra-householdncomes.ThusLundbeg, PollakandWales(1997) presenta testof pooling basedon a policy
changein the United Kingdom that transferredchild allowancesfrom husbanddo wivesin the late 19705.
Unfortunatelysuchnaturalexperimentsarevery scarce.

3Lundbeg andPollak (1993)develop a modifiedversionof this modelwhich allows for binding prenuptial



of the unitary and the collectve models,and of discriminatingbetweensomenon-unitary
approaches.

Variablesthatproxy the situationin the marriagemarket arenaturalcandidate$or EEPs.
This intuition canbe tracedbackto Becler (1991, ch.3),who emphasizedhatthe marriage
marketis animportantdeterminanof intra-householditility distribution. In hisapproachthe
stateof the marriagemarket crucially dependson the sex ratio, thatis, the relative supplies
of malesandfemalesin the marriagemarket* A nicetheoreticafoundationof this view has
beenprovided by RubinsteinandWolinsky (1985),who considera non cooperatre repeated
gamemodelof transactionbetweerpairsof agentsvho meetrandomlyandbamgainif they
meet. Viewed asa model of marriage,it predictsthat, following anincreasen the number
of malesrelative to females,maleswill be willing to concedea larger shareof the gains
from amarriagecontractwith afemale[Bergstrom(1997)]. Grossbard-Shechtm#&h993)has
developeda simplegenerakquilibriummodelof theinteractiondhetweermarriageandlabor
marketsin whichthe sex ratio influenceamaritalandlaborsupplydecisions At theempirical
level, using time seriesand cross-sectiorata, she found that an increasein the sex ratio
reduceghelaborforce participationof marriedwomenin the U.S. However hereconometric
approachs notexplicitly groundedn a structuraimodelandusesaggrgatedata,which may
createseriouseconometrigroblemsfor empiricaltesting.

The aim of the presentpaperis to theoreticallyanalyzeand empirically estimatethe ef-
fectsof distributionfactorsin the context of a structuralmicro-economienodelof household
behaior. Theunderlyingmodelis Chiapporis (1992)collectve modelof laborsupply where
leisureandconsumptiorareprivately consumedvithin the household Efficiengy has,in this
setting,a very simpleinterpretationn householdlecisionscanbe modeledasa two-steppro-
cesswhereindividualsfirst sharetheir total nonlaborincomeaccordingo somesharingrule,
then maximizetheir own utilities subjectto separatebudgetconstraints. In particulay the
intra-householdiecisionprocessanbefully summarizedy the sharingrule. We first inves-
tigatethe theoreticalconsequencesf the introductionof a distribution factor The latter, by
definition,only influencesehaior throughits effectuponthesharingrule. We show thatthis
factgeneratesew testableestrictions.Also, asin Chiapporisinitial model,it is possibleto
recover the parameter®sf individual preferencegup to a translation)andof the sharingrule
(up to an additive constant)from the sole obsenation of labor supply We shav, however,
thatthe new context allows for a differentidentificationprocedurethatis both simplerand

agreement®n a minimal transferfrom one spouseto the other This model could allow EEPsto influence
distribution within marriagein thelong run by influencingthe valueof this transferin new marriages.

4Lundbeg andPollak (1996)insist on the specificfeaturesof the marriagecontract(e.g., whethermarriage
agreementsire binding or not) asanotherdeterminanof the marriagemarket. Unfortunatelyit is difficult to
construcempiricalmeasuresf thesefeatures.



morerobustthanbefore.In particularit only reliesuponfirst orderderivativesof laborsupply
functions,whereasecondrderderivativeswererequiredin theinitial framework.

We thenestimateandtestthis collectve modelusing1988PSID datafor couplesn which
both spousesare working. The distribution factorwe useis the sex ratio by age,raceand
location.For estimatiornpurposesywe usea full informationGeneralizedvethodof Moments
(GMM) appliedto a two-equationsystemwith endogenousxplanatoryvariables. We find
thatthe effect of the sex ratio uponlabor supplyis significant,andthatit satisfieghetestable
restrictionsimplied by the collectve model. Hence,not only doesthe sex ratio influence
behaior, but it doesso in exactly the way predictedby the theory Otherthingsequal,an
increasen the proportionof menlowersfemalelabor supplywhile it increasesnale labor
supply Empirically, it is found that a one percentaggoint increasen the sex ratio raises
transferdrom husbandso their wife by around$2,500a year Even moreinterestingis the
factthatno effect of the sex ratio onsingles’laborsupplycanbe obsered;thisindicateshat,
althoughthe sex ratio may partly reflectconditionson the labormarket, it probablyis notthe
wholestory,

The otherparametersf the sharingrule arealsorecovered. For instancewe find thata
onedollar increasein male (resp. female)hourly wage- which, given the averagenumber
of hoursperyear representsin averageadditionalyearlyincomeabove $2,200(resp. above
$1,700)- increaseqresp. decreasesthe femaleshareof nonlaborincomeby $600 (resp.
$900). Similarly, onedollar increasen householchonlaborincomewill increasehe wife’'s
incomeby 55 cents.

Section2 present®ur theoreticaframenork. Section3 discusseghe choiceof theempir
ical specificatioradoptedor estimatingandtestingpurposesSection4 providesananalysis
of our econometricstratgy. Dataandempiricalresultsarediscussedn Section5. Our con-
clusionsarepresentedn Section6.

2 The Model

2.1 The basicsetting

In this sectionwe developa collective labor supplymodelwhich extendsChiapporis (1992)
approacho take into accountistribution factors.In this framework, the householdconsists
of two individualswith distinct utility functionsandthe decisionprocesswhatever its true
nature,leadsto Pareto-eficient outcomes.This assumptiorseemsquite natural,given that



spousesisuallyknow eachothers preferencepretty well (at least,after a certainperiod of
time) andinteractvery often. Thereforethey areunlikely to leave Pareto-impreing decisions
unexploited [however, seeUdry (1996)].

Formally, let »* andC* denoterespectiely member:’s labor supply (with 0 < A* < 1)
and consumptiornof a private hicksiancompositegood whoseprice is setto unity, for i =
1,2. Householdmembershave egoistic preferencesrepresentedby strictly quasi-concee
andincreasing.continuouslydifferentiableutility functionsU?(1 — k¢, C%, z), wherez is a
K —vectorof preferencdactors,suchasageandeducatiorof thetwo agentsnumberandage
of children,etc For corveniencethe vectorz is assumedhe samein bothutility functions.

Also, let wy, wq, y denoterespectre wageratesandhouseholdhonlaborincome. Finally, let
s denotea L—vectorof distributionfactors.

Underthe collective framework, intra-householdliecisionsare Pareto-eficient, thatis, for
given(wy, we, ¥, 2, s), thereexistsaweightingfactoru (w1, we, y, z, s) belongingto [0, 1], and
suchthatthe (h*, C*) solvesthefollowing program:

11 _ pl 1 _ 201 12 2
{hl,’g{%{,w}uU (1-=h,C,2)+(1—p)U"(1—h*C"2)

subjectto (P)

wlhl + w2h2 +vy
0

wherethefunctiony is assumedontinuouslydifferentiabldn its agumentsit shouldthusbe
clearthatthe particularlocationof the solutionon the Paretofrontier depend®n all relevant
parameterssincethe valueof p depend®n wy, ws, v, z ands. Furthermoresincethe vector
of distribution factors,s, appearnly in i, achangen s doesnot affect the Paretofrontier
but only the final locationon it. In the particularcasewhere is assumedo be constant,

the collective framavork correspondso the unitary model. In this situation,the distribution
factorshave no effecton behaior.

As far asefficiency is concernedthereis basicallyno restrictionuponthe form of the
function .. However, for the estimationprocessyve shallassumehat ., is monotonic.A nat-
uralinterpretatioris that,in line with, say a baigaininginterpretatiorof the decisionprocess,

5As showvn below, themodelalsoholdsin themoregenerakcaseof “caring’ preferencefseeBecker (1991)].
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ary distribution factorthatis positively (resp. negatively) correlatedvith memberl’s (resp.
2's)threatpointshouldincreaseu.

Now, it is well known from the secondundamentalvelfaretheoremthatany Paretoop-
timum canbe decentralizedn aneconomyof this kind [seeChiappori(1992)]. Specifically
we have thefollowing result:

Proposition1 Theprogram(P) is equivalento the existenceof somefunction
(w1, we, y, 2, s) sud thatead member (i = 1, 2) solvesthe program:

max U'(1 — A%, C", 2)

{hi,Ci}
subjectto (P
wh' +¢* > C°
0 < K<l

whee ¢! = ¢ and¢? = y — ¢.

Proof. Thisis animmediateconsequencef the secondvelfaretheoremm

Theinterpretations thatthedecisionprocessanalwaysbe considere@satwo stagepro-
cess first, nonlaborincomeis allocatedbetweerhouseholdnembersandthen,eachmember
separatelyhoosesgaborsupply(andprivateconsumption)subjectto the correspondindpud-
getconstraint.Thefunction¢ is calledthesharingrule; it describesheway nonlaborincome
is dividedup, asa functionof wagesnonlaborincome distribution factorsandotherobserv-
ablecharacteristicS.

2.2 Restrictionson Labor Suppliesand the Sharing Rule

The collective framewvork imposescertainrestrictionson the labor supplyfunctions. To ana-
lyze thisissue et usfirst definethe unrestrictedabor supplyfunctions:

hl = hl(wl,wg,y,s,z), (1)
h2 = h2(w17w27y7 S, Z) (2)

8In the presencef householdoublic goods,a sharingrule canbe definedbut conditionallyon the level of
thesepublic goods.



In the remainderwe assumehesefunctionsare continuouslydifferentiable.From (P'),
andassumingninterior solution,labor supplyfunctionscanbewritten as:

h1 :Hl(w1,¢(w1,w2,y,s,z),z), (3)

h2 =HZ(wg,y—¢(w1,w2,y,s,z),z). (4)
whereH" is the Marshallianlaborsupplyassociatesvith U*.

The particular structureof equations(3) and (4) imposestestablerestrictionson labor
supplybehaior; also,it allows therecovery of the partialsof the sharingrule. Theintuition
goesasfollows. Considera changein, say memberl’s wagerate. This canonly have an
incomeeffect on his or her spouses behaior throughits effect on the sharingrule, just as
distribution factorsandnonlaborincome. Thus,theimpactof thesevariableson laborsupply
behaior of memberl allows usto estimatehemaiginal rateof substitutiorbetweenu, andy
aswell asbetweers andy in thesharingrule; technicallyit generatesvo equationsnvolving
the correspondingartialsof the sharingrule. The sameargumentappliesto member2’s
behaior, which leadsto two otherequations.Thesefour equationsallow to directly identify
the four partialsof the sharingrule. Finally, cross-derative constraintson the sharingrule
imposegestrictionso themodelthatcanbetested.

To be morepreciseusingequationg3) and(4), letusdefineA = h,,, /h,, B = h2, /hZ,
Cy = hy, /h, andD; = hZ /hZ, whenaerh; - h2 # 0, for | = 1,---, L. Notethatall these
variablesareobsenrableandcanthusbe estimatedThefollowing resultshold:

Proposition2 Take anypointsudithath, - h2 # 0. Then

(i) If there existsexactly onedistribution factor, andit is sud that C' # D (the subscript
I = 1 hasbeenremaedto simplifythenotation),thefollowing conditionsare necessary
for anypair (h!, h?) to be solutionsof (P’) for somesharingrule ¢:

(@)

(b)
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(i) Assuminghat conditions(a) — (k) hold andfor a givenz, the sharingrule is defined
upto anadditivefunctionx (z) dependingnly on the prefeeencefactors z. Thepartial
derivativesof thesharingrule with respecto wages,nonlaborincomeandthedistribu-
tion factor are givenby:

(i)

T
Pn = p_c



(i) Finally, if there are several distribution factors (I = 1,---, L), an additional set of
necessanandsuficientconditionsare:
)
C, O
=== =92 ---.L
Dl D1 7 7 7

Demonstration seeAppendix

Conditions(a) — (h) areanalogouso Slutsky restrictionsin the (general)sensehatthey
provide asetof partialdifferentialequationandinequalitiegshatmustbesatisfiedoy thelabor
supplyequationg1) and(2) in orderto be consistentith the collective model. Note, how-
ever, thattheir form is quite differentfrom thoseobtainedin Chiappori(1992)for a similar
modelwithoutdistribution factors As a matterof fact,theintroductionof distribution factors
deeplychangedhe way the modelis identified. In Chiapporis initial contrikution, identifi-
cationrequiredsecondorderderiatives.In our case to the contrary firstorder derivatives
are enough This suggestshatthekind of identificationthatmay obtainis morerobustin this
case.Note, however, that an alternatve approachusingseconddervativescanstill be used
(in the case for instancewhenC; = D, for all [). This canbe showvn to generatedentical
results;intuitively, the secondorderconditionsin Chiappori(1992)aredirect consequences
of therestrictionsn Propositior2.

Interestingly the modelimplies that the relative effects of distribution factorson each
laborsupplyareequalthatis, hy /h;, = h2 /h? ,forl = 2,---, L, sincebothmembersf this
equationareequalto ¢, /¢,, . Thesdatterrestrictionsarevery generalin the senseahatthey
canbeshownnto hold alsowhenpublicgoodsandexternalitiesareincorporatednto themodel
[see Bourguignon, Browning and Chiappori(1995)]. The basicreasonis that distribution
factorsaffect consumptiorandlabor supplychoicesonly throughthe locationchoseron the
Paretofrontier, or equialently, throughthe implicit weightingof eachspouses utility. Since
this weightingis unidimensionalthis implies thatthe ratio of theimpactsof all distribution
factorson thetwo laborsuppliesareequal. It is worth stressinghattheserestrictionsappear

only whenthereareat leasttwo distribution factors.

"Theserestrictionsareimplied by conditions(j), since from the latter, onehasC, /C; = D, /D;, andsince,
from thedefinitionsof the C;’sandD;’s, onehash} /! = C1/C;andh? /b2 = D1/D;,forl=2,--- L.



2.3 Caring

Up to now, we have assumedhat preferencesireegotistic. However, asshavn in Chiappori

(1992), all the previous resultsalso hold in the more generalcaseof “caring’ agents[see

Becler (1991)],thatis, whosepreferencesirerepresentetby a utility functionthatdepends
onbothhisor heregotisticutility andhisor herspouses. Formally, member’s utility function

canbewrittenas:

W'=W'U'(1 - h',CY 2), U*(1 — h?,C?%,2)], fori=1,2. (5)

W is continuousincreasing@ndquasi-conceein “egotistic” utilities U andU?. Theseutility
functionsimposeseparabilitypetweera members own privategoodsandhis or herspouses.
It is clearthatary decisionthatis Paretoefficientundercaringwould alsobe Paretoefficient,
were the agentsegotistic. Assumenot; thenit would be possibleto increasethe egotistic
utility of a memberwithout decreasinghe utility of the other But this would increasehe
caring utility of at leastone memberwithout reducingthe caring utility of any member a
contradiction. In fact, the Paretofrontier of caringagentsis a subsetof the Paretofrontier
derivedby assuminghatthey areegotistic[Chiappori(1992)].In section3, we will usethese
resultsto derive the parametriaestrictionsimposedby the collective modelto the particular
laborsupplysystentonsidered oureconometri@pproachandto recoverthecorresponding
sharingrule.

2.4 Sexratio and labor supply: alternative explanations

As mentionedn the introduction,the empiricalwork below appliesthe previousresultson a
specificdataset, usingthe sex ratio (by age,raceandstate)asa distribution factor In this
particularcase additionalpredictionscanbe madeaboutthe impactof the distribution factor
on householdbehaior. We expect, following Becler’s alguments that the scarcityof one
particularsex on the marriagemarket will benefitto individualsof this sex. Typically, the
latterwill beableto attracta largershareof householdncome,afactthatshouldbereflected
in the structureof the sharingrule andof the resultingbehaior; for instancejf leisureis a
normalgood,thencorrespondindgborsupplyshoulddecreaseyhereast shouldincreasdor
thetheothersex. An importanttestof our modelhencerelieson the effect of the sex ratioon
laborsupply

While marriagemarket andnon-unitarymodelsprovide naturalexplanationgor the cor
relationbetweensex ratio andlabor supplybehaior, theseare by no meansexclusive. For
instance spatialvariationsin the sex ratio could be relatedto labor markets considerations
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[Grossbard-Shechtm&h993)]. Oneinterpretatioris thatin Statesvhereoneobsenesarela-
tive scarcityof men(dueto someexogenousieterminantsthe demandor their serviceswill
be strongerandthereforethey will tendto work longerhoursthanelsavhere. The contrary
will be obsened for women. Note, however, that, comparedo the collective explanation,
this agumentleadsto exactly oppositepredictions:malelabor supplyshoulddecreasavith
se ratio (definedasthe percentagef malesin the populationunderconsideration)whereas
the collectve modelsuggestsan increase.Hence,the two theorieshave oppositeempirical
predictionswhich suggestshatdatashouldallow to decide.

A secondexplanationinvolvesdemandor labor Assumethat someStatesspecializein
“male” sectors,i.e., sectorswith a strongerrelatve demandfor male labor supply These
Stateswill attractrelatvely morementhroughmigration. Thereforethey will have high (and
endogenous$ex ratiosand presumablyhigh male hoursof work; whereafemalehoursof
work, onthe otherhand,maywell be belown the nationalaveragein thesestates.Corversely
Stateghatconcentratén “female” sectorswill have low sex ratiosandhigh femalehoursof
work. Note thatthis effect, in contrastwith the previous, goesin the samedirectionasthe
“collective” explanation.The empiricaldistinctionbetweerthemis thuslessstraightforvard,
but still not out of reach. First, aslong asthe labor demandeffectsinfluencehoursof work
throughthewageratesthey aretakeninto accounin ourmodelsincewe controlfor individual
wagerates.However, they couldalsoaffectunobseredvariableghatinfluencehoursof work
suchaslabormarket rationing,nonlaborincome etc.

Anotherwayto discriminatebetweerthemarriagemarketandthelabormarkethypotheses
is to analyzethe impactof the sex ratio on the labor supply of singles. Accordingto the
marriagemarket hypothesisthe sex ratio shouldhave no effect on their labor supply(atleast
if oneignoresits impacton transferdo potentialspouses)ln contrastunderthelabormarket
hypothesisthe sex ratio shouldinfluencethe labor supplyof both singlesandcouples.This
suggestsa simple and ratherstrongtest that would allow to discriminatebetweenthe two
explanations.

Finally, it shouldbe stressedhat the collectve model provides strongrestrictionsupon
how distribution factorsmay affect behaior. Specifically the conditionsin Proposition2
relatethe effect of the sex ratioto thatof wagesandnonlaborincome.While theseconditions
aredirect consequencesf the collective setting,they have no reasonto hold wheneer the
effectunderconsideratiostemdrom labormarketmechanismsConsequentlythey providea
distinctandadditionalmeanf testingthecollective explanation. Theseaestswill becarefully
consideredn theempiricalsections.
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3 Parametric Specificationof the Model

3.1 Functional form of labor supplies

In orderto estimateandtesta collectve modelof labor supply we mustfirst specifya func-

tional form for individual labor supplyfunctions. Let us considerthe following unrestricted
systemwherefor convenienceandto reflecttheempiricalsectiononly onedistributionfactor
is assumed:

ht = fo+ filogw, + fologws + f3y +

falogwy logws + fss + fez + fr52; (6)
h? = my+m log wy + ms logwy + may +
my log wy logwy + mss + mgz + m5sz, (7)
wherethe f;’sandthem;’s,for: =1, - - -, 5, arescalarandthe f;’sandthem,’s,fori = 6, 7,

are K —vectorsof parameters.

The generalizedsemi-logsystem(6) and (7) satisfiesa numberof desirableproperties.
First,in its unrestrictedorm, it doesnotimposeall the (equality)conditionsof the collective
model. Thereforethelatteryieldsa setof restrictionghatcanbe empiricallytested.Second,
asshawn below, theserestrictionsdo not imposeunrealisticconstraintson behaior. Third,
assuminghatthe collective restrictionsare satisfied,it is possibleto recover a closedform
for the sharingrule (up to an additive function x(z)) andfor the pair of individual indirect
utility functions(for ary givenx(z)). Finally, thefactthatequationg6) and( 7) arelinearin
parametergasesheestimation.

Of coursethisgeneralizegemi-logsystemalsohassomelimitations. While somerestric-
tions of the unitary modelconsistentvith this systemdo notimposeunrealisticlabor supply
behaior, otherrestrictionsdo andthereforecannotbe tested® However, this shouldnot be a
seriousproblemsincethe unitarymodelof householdaborsupplyhasbeenrejectedn mary

8More specifically the unitarymodelimposeghatlaborsuppliesareindependentrom ary distributionfactor
andthatthe Slutsky matrix of compensate@vageeffectsis symmetricand semi-definitepositve. The former
constraintrequiresthat fs = f7x = ms = my, = 0, for all k. Theserestrictionscanbe tested.However, the
symmetryof the Slutsky matrix requiresin additioneitherthat(i) fo = f3 = fa = m1 = mzg = mq =0
, which implies that eachlabor supply dependsonly on own wagerate and on preferenceactors,or that (ii)
fo = mo, f3 = m3, fer, = mer @Ndf1 = fo = fs = my = my = my = 0, for all &, whichimpliesthatlabor
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studies[e.g., KooremanandKapteyn (1986), Lundbeg (1988), Fortin and Lacroix (1997)].
SecondJabor supply curvesareeithereverywhereupward slopingor everywherebackward
bendingthoughthesignof 0k’ /0w; canchangewith thelevel of w; (j # 4).° Note,however,
thatthelog form for the wageratesis likely to reflectmorerealisticbehaior thanthelinear
form thatis frequentlyusedin empiricalstudiege.g., Hausman(1981)]. Thusit allows the
effect of thewagerateon laborsupplyto decreasevith the level of hoursof work (whenthe
laborsupplyis upwardsloping),whichis likely to bethecase lt is alsoworth mentioningthat
our specificatiorallows for interactionsetweerdistribution andpreference$actors.

The restrictionsimposedby the collective model (seeProposition2) to the generalized
semi-logsystemcaneasilybe derived. First, usingthedefinitionsof A — D, onegets:

fa + falogw; m1 + my log wy

A 5 B = )
wa f3 wy1ms
c - s+ fiz D_m5+m’72
fs 7 mg .
TheconditionC # D is satisfiedunless
ms _Ms _Mn_ Tk
f3 s In Jix

It shouldbe stressedhat, accordingto the collective model, theseequationscannotbe
simultaneouslysatisfied. For one thing, % representshe ratio of incomeeffectson labor
suppliesthelatteris positive aslong asleisureis anormalgoodfor bothmembersandthatan
increasen y is sharecbetweerthem.Ontheotherhand,% representthecorrespondingatio
of distribution factor effects; since,by definition, a distribution factor affectsthe husband
andthe wife’s shareof non labor incomein oppositedirection, the ratio mustbe negative
(assumingagainthatleisureis a normalgood).

AssumingC # D, thenecessargndsuficientconditionstake thefollowing form:

my (f5 + f12) = fa(ms +mz2).

Sincethis conditionmusthold for ary z, thisimposesthatm, fs = fims andmyf7, =
famqe, fork =1,---, K, or, equvalently(assuminghatno parameters equalto zero):

suppliesarethe sameanddependonly on nonlaborincomeandon preferencdactors.lt is clearthatthesetwo
casesmposeserereconstrainton behaior.

SUsingour dataset,we testfor nonmonotonicityof the effect of own wageratesby introducingthe squareof
thesevariablesn themodel. Thesevariablesverenever statisticallysignificantin any specification.
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my My My _ Mk (8)

S o fi

Equationg8) imposetestablecross-equatiorestrictionan ourlaborsupplysystem.They
requiretheratio of themaginal effectsof thecrosstermin log w;, andlog w, to beequalto the
correspondingatio of the maginal effectsof the distribution factoron labor supplies.These
restrictionsstemfrom thefactthatthe crosstermandthedistributionfactorenterlaborsupply
functionsonly throughthe samefunction ¢ (the sharingrule). It shouldbe stressedhatthe
collective modelimposeso (equality) restrictionwhenthereis no distribution factoror no
crosstermsuchaslog w; log ws.

3.2 Sharingrule

If therestrictionq8) aresatisfiedthepartialsof ¢, asgivenin (ii) of Propositiorn2, aregiven
by :

¢y _ fsgu

6, = x5+ f2)

Eml + may log wo

(bwl - A w1
by = % fo+ falogws (9)
Wa

whereA = fymy — fyms.

Solvingthis four differentialequationsystempneobtainsthe sharingrule equation:

1
¢ = A [m1f4 log wy + fomglogws + fyma4logw, logwsy +

famay + myfss + myfrzs] + k(2), (10)

In equation(10), the function x(z) is not identifiable,sincethe variable > affects both the
sharingrule andthe preferencesThis reflectsthe factthat, for ary given z, the sharingrule
canberecoveredup to anadditive constanfor eachindividual.
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3.3 Individual labor supplies

It is alsopossibleto recover theindividual labor supplyfunctionsassociatedavith this setting.
Sincethey musthave afunctionalform consistentvith thesystem(3) and(4), it is cleat using
equationg6), (7) and(10), thatthey take thefollowing semi-logform:

' = ajlogw; + s + as (2) (12)
h = By logws + By(y — ¢) + B3 (2) (12)
Using the expressiondor the partialsof the restrictedsystem(3) and (4) with respect
to (wy,ws,y) asappliedto our particularspecificationandusingthe partialsof ¢ given by
(9), oneeasilyrecosersthe following parametersoy, = (fimg — fami)/m4, ao = A/my,

By = (fame— fomas)/ frandB, = —A/ f,. Thefunctionsa; (z) andg, (z) arenotidentifiable
sincethey dependn « (z) in equation(10), which is notidentifiable®,

Slutsky conditionson compensateddividual labor supplieg[see(g) and(k) in Proposi-
tion 2], aregivenby:

ai/wy — aghy > 0; B1/ws — Byhy > 0.

Theseconditionsarechecledfor eachobsenation,in theempiricalsection.Globalconditions
for theseinequalitiesarea; > 0 anday < 0 (women)andg, > 0 andg, < 0 (men).

3.4 Indir ectutility functions

It canbe shown [Stern (1986)] that the indirect utility functionsconsistentwith the labor
supplyfunctions(11) and(12) musthave thefollowing form:

v' = (exp(apw:))/an) (aed' + as(z) +
a1 logwr) — (a1 /a) / exp(t)/tat

O1dentificationof thesefunctionswould requireadditionalidentifying restrictions. For instancet obtains
whenreveravariablein z affectseitherpreferencesr the sharingrule, but not bothof them.
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v = (exp(Byws)/Bs) (Bo0” + B3(2) +
ytog ) — (61/62) [ explt) e

It is easyto shawv thatRoy’s identity appliedto eachof theseindirectutility functionsyields
the individual labor supply system(11) and (12). Thesefunctionscanbe usedto perform
intra-householdvelfareanalysisof changesn exogenousariables.

4 Econometriclssues

It is naturalto estimatethe restrictedand unrestrictedversionsof the labor supply system
(6) and(7) usinganinstrumentalariable(IV) approachgiventhatthe wagerates,nonlabor
incomeand fertility variablesare potentiallyendogenougsee Mroz (1987)]. However, to
improve the efficiengy of our estimatoy we take into accountthe correlationbetweenthe
error termsin husbandsand wives’ labor supply equations. For this purpose,we rely on
full information GMM method. One advantageof this approachis that it also takes into
accountheteroskdasticityof unknavn form in the errors,which can not be doneusinga
full informationmaximumlik elihoodmethod[seeDavidsonandMacKinnon(1993),p.660].
Therefore,in the presenceof heteroskdasticityof unknavn form, our estimatorshouldbe
moreefficient,asymptoticallythan3SLSor FIML. !

More specifically considerthe following labor supply modelfor the householdi, i =
1,---, N, in which bothspousesreworking:!?

hi = 612+, (13)
h’zz = 5'2$i2+ﬂi2a (14)

wherethe variablesh] andh? arerespectiely the be satisfied.Given our parametricspecifi-
cationandhousehold femaleandmalelaborsupply thed;’s arethe vectorsof parameterso

1n the unrestrictedversionof our model, our estimatoris identicalto the heteroskdasticthree-stagéeast
squaregH3SLS)estimatorsincethe modelis linearin parametersThisis notthe casein therestrictedversion
of themodelthough,sincetherestrictionsonthe parameterarenonlinear

2Conditioningthe sampleon working spousesnayinducea selectvity biasespeciallyin the caseof females.
We ignorethis biasin the analysis.The basicreasoris that sucha correctionrequiresan extensionof the col-
lective modelto cornersolutionsa taskthatis beyondthe scopeof this paper Thereadeiis referredto Blundell
etal (1998)for aninvestigatiorof therelated(but different)problemof discretdaborsupplydecisions.Theres
someevidencethatthe selectvity biasis notlikely to be a problemthough. For instanceusingPSID data,and
basedon a standardecursve laborsupplymodel,Mroz (1987)could not rejectthe hypothesiof no selectvity
biasin womens laborsupplyequation.
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beestimatedthez;;'sfor j = 1, 2 arethevectorsof explanatoryvariablessomeof which are
potentiallyendogenouandthe y;;'s arethe errortermswhoseexpectedvalueis zero. These
errortermsare heteroskdasticcorrelatedwithin household$ut uncorrelatecacrosshouse-
holds.Denotey = ((h' — &8\ z1)’, (h? — §435)")', asthestacledvectorof errorterms.Assume
thereexistsa setof instrumentd¥ anddefineW = I ® W, wherel is a2 x 2 identity matrix.

The momentconditionsE(p;W;) = 0 areassumedo be satisfied. The GMM estimatorfor

§ (= (87, 05)"), whentherearemoremomentconditionsthanthereareparameterto estimate,
is chosersoasto minimize:

W W'QW) = W', (15)

wherelW’'QW is the covariancematrix of W'.. Thematrix (2 is givenby:
Qll QIZ
QZl 922

wherethe sub-matrices;;, for k£, 5 = 1, 2, arediagonalwith typical element; on the diag-
onalgivenby + (1 p;;). The sub-matrices),; arenot obsenable. However, they canbe

approximatedy a White’s (1980) covariancematrix estimatorfzkj, thei** diagonalelement
of which beinggivenby fi;;, fi;; = (h¥ — 6jzq) (k] — 0}2;;), wherethe estimatecpbarameters
areobtainedn afirst stepusinga consistentalbeitinefficient, IV estimation.

Following aniteration processsuggestedy Mackinnonand Davidson (1993), equation
(15) is first minimized startingwith Q = I; next we compute2 and minimize (15) again.
Upon convergence,we compute() with the new setof parametetestimatesand minimize
again(15). We iterateuntil the log of the determinanbf Q corvergesto a stablevalue. The
asymptoticcovariancematrix of §is thenestimatedy theinverseof the following matrix:

LW W'QW) " W' (16)

wherez is thestacled matrix of z; andz,.

5 Dataand empirical results

5.1 Data

The datawe usein this studycomefrom the University of Michigan PanelStudyof Income
Dynamics(PSID)for theyear1988(interview year1989).Our“full” sampleconsistof 1618
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householdsn which both spouseshave positive hoursof work and are between30 and 60
yearsof age. This latter restrictionwasusedin orderto eliminateas muchaspossiblefull-
time student@ndretiredindividuals,andto reducecohorteffects. Remaving couplesn which
spouseareagedlessthan30 increaseshe proportionof “stable” householdsfor which the
hypothesif efficiengy in theintra-householdlecisionprocesss morelikely to be satisfied.
We also presentestimationresultsbasedon a restrictedsampleof householdwith no pre-
school(under6) children,in orderto minimizetheextentof nonseparablpublicgoodswithin
the householdthe bestexampleof which beingexpenditureon youngchildren)which may
influencethe validity of therestrictionamposedby our collective model!3

Thedependenvariablesmaleandfemaleannualhoursof work, aredefinedastotal hours
of work on all jobs during 1988. The measureof the wagerateis the averagehourly earn-
ings, definedby dividing total labor income over annualhoursof work. Nonlaborincome
includes,amongotherthings,imputedincome(with a nominalinterestrate of 12944 from
all householchetassetsandis netof total householdsarings!® This variableis treatedasan
endogenousariablein theempiricalsection.It shouldbe stressedhatthe PSID providesin-
formationon netassetst the beginning of periods1984and1989. Thereforeour measuref
savzingsis theannualaveragechangdn total nethouseholdsset®ver this period(expressed
in 1988dollars).In orderto reducemeasuremergrrorson this variable we furtherrestricted
our sampleto householdsvith stablecouplesoverthe 1984-198%eriod.

Oursex-ratioindex is computedatthe Statelevel usingdatafrom the Censusf Population
andHousingof 1990.1t correspondso thenumberof malesthatareof thesameageandsame
raceasthe husbandf eachhouseholdver the numberof malesandfemalesthatareof the
sameraceandagegroup?®

13 undbeg (1988) hasprovided evidencethat the interactionin the allocationof time betweenwives and
husbandss stronglyaffectedby the presencef pre-schookhildren. Samplesize considerationpreventedus
from focusingon householdsvith no children.

4We also experimentedvith nominalinterestratesof 8% and 10% but this did not significantly affect the
results.

SRemaving householdsavings from the measureof nonlaborincomeis consistenwith aninter-temporally
separabldife-cycle modelinvolving a two stagebudgetingprocess.In the first stage the coupleoptimally al-
locatedlife-cycle wealthover eachperiodin orderto determinehe vectorof period-specifidevels of nonlabor
incomenet of savings. At eachperiod, nonlaborincomenet of savings plus total householdvageincomeis
equalto thelevel of householdconsumptiorexpendituregthis representperiod-specifihouseholdudgetcon-
straints).Thesecondstagecorrespond$o period-specifidaretoefficientallocationsof goodsandlaborsupplies
[seeBlundell and Walker (1986)for a discussiorof a life-cycle two stagebudgetingprocesdn the caseof a
one-indvidual household].

®\We experimentedwith variousdefinitionsof the sex-ratio: meanof sex-ratiosusingthe numberof females
who aretwo yearsyoungerthanthe husbandr basedn individualswho areat most2 or 5 yearsyoungerthan
thehusbandf eachhouseholdTheresultswerevery robustto the definitionused.
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Table 1 presentsiescriptve statisticsfor bothfull sampleandthe sub-samplef house-
holdswith no preschookhildren. The upperpanelconcernsrariablesthataretreatedasen-
dogenousn the ensuingempiricalanalysis. The lower panelconcernsxogenousvariables.
As expectedmenwork onaveragemoreyearlyhoursthanwomenandearnasomeavhathigher
hourly wagerate. The next two lines reportthe averagenumberof pre-schoolergin the full
sample)and schoolagechildrenper household.Thesetwo variablesaretreatedasendoge-
nousin theempiricalwork. Althoughthereis mixedevidenceconcerninghe endogeneityf
numberof childrenin womens labor supply[see,e.g., Schultz(1980)andMroz (1987)],we
deempreferabldo instrumenthesevariables.

Men arealsoslightly olderthantheir spousebut they both have similar schooling,which
in turnis above thatof theirrespectre father Thedistribution by raceis identicalamongmen
andwomen. A closerlook at the datarevealsthatthereare very few interracialmarriages
in our sample. The se& ratio is thuscomputedon the assumptiorthat the relevant marriage
marketis limited to ones own race.Thenext linesreportthe meanof the sex ratiosfor Whites
andBlacks. Althoughthe meansarerelatively similar, the sex ratiosfor Blacksdepictmuch
morevariation. Thisincreasedariationis obserableboth state-wiseandage-wise.

5.2 Empirical Results

The parametridorm thatis estimatedvaspresentedn equationg6) and(7). As mentioned
above, two specificationsare consideredor estimationpurposespne usingthe full sample
andthe otherlimited to householdsvith no pre-schoothildren. Also, giventhe difficulty of
obtaininginformationon distribution factors,we consideronly one of those ,namelythe sex
ratiol” Moreover, no interactiontermswith the sex ratio werefound statisticallysignificant.
Therefore gstimationresultspresentedh this sectionignoretheseterms. Finally, preference
factorsarethe numberof pre-schoolagechildren(in the first specification) the numberof
schoolagechildren,educationage dummyregionalvariablesandaracedummy(=1if white).
This specifications relatively standardn thelaborsupplyliterature[e.g., Mroz (1987),Smith
Conway (1997)]. It mustbe stressedhatthe racedummyallows to dealwith the correlation
betweenhe sex ratio andlaborsuppliesthatcould be dueto a raceeffect (sincethe sex ratio
is smalleron averageandhasa largervariancen the caseof blackhouseholds}.

"We did estimatethe modelby distinguishingoetweerhusbands andwife’s nonlaborincometo provide one
additionaldistribution factor Unfortunately the parameteestimatesvere never statisticallysignificantwhen
doingso. Onebasicdifficulty liesin properlydefiningandmeasuringeachspouses nonlaborincome.

B\We alsoestimatethe modelseparatelyor BlacksandWhites. The resultsarequite similar but lessprecise
thanthosereportedn this sub-section.
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Before dwelling into the results,the issueof endogenousovariatesmustbe addressed.
Indeed,unobseredindividual characteristicenay be positively correlatedvith wagesand/or
nonlaborincomeandhoursof work, thus creatingspuriouscorrelationbetweenright hand-
sidevariablesandthe error termsof the hoursequations.We thusfollow Mroz (1987)and
usea second-ordepolynomialin ageand educationto instrumentthe wages,the nonlabor
incomeandthe numberof pre-schoolergin the specificatiorusingtotal sample)andschool
agechildren?® Otherinstrumentsncludefathereducationreligion andcity size(3 dummies).
In the unrestrictedrersionwith total sample thereare28 parameterso estimateandover 68
instrumentgseeTables2 and3 for the completdist of instruments).

Table2 providesestimatiorresultsusingthefull sample.lts first two columnspresenthe
parameteestimatef equationg6) and(7), respectrely, i.e., the unrestrictedrersion. No-
tice thatall parameterarestatisticallysignificantat corventionallevels, except,in womens
equation,education White dummyandtwo regional variablesand,in men’s equationchil-
drendummies,White dummyandtwo regional variables. Hansens testdoesnot rejectthe
validity of theinstrumentsandthe overidentifying restrictions.Theteststatisticof 25.1is to
be comparedvith thecritical valueof the x2 5 (40) = 55.7.

Theparameteestimate®f theunrestricteanodelprovideinterestingesultshatareworth
mentioning. For instance the parametelestimateassociatedvith the sex ratio is negative
in womens equationand positive in men’s equation. Theseresultsthusrejectanimportant
restrictionof theunitarymodelaccordingo whichnodistributionfactorinfluencesehaior.?°
It alsorejectsthesimpleversionof the“separatespheresimodelwhichassumeghatthethreat
pointis notdivorcebut anuncooperatie marriage?!

As discusse@bove, it canbearguedthatthesetestsarebiasedsincethesex ratiois likely
to be correlatedwith unobsered variables;the obsened effect might result, for instance,
from labormarketsmechanismsWe suggesteth Section2 a corvenientway to discriminate
betweerthemarriaganarketandthelabormarkethypothesesjamelyto analyzeheimpactof
thesex ratio onthelaborsupplyof singles:thelattershouldbe zeroaccordingo themarriage
market hypothesiswhereasin thelabormarket story, the sex ratio shouldinfluencethe labor

19The estimatedtoeficientsof wagesandnonlaborincomeareratherinsensitve to theinstrumentatiorof the
childrenvariables.Thereforeyestrictingthe sampleto householdsvith no pre-schoothildren(asin oursecond
specification)s notlikely to generatesevereselectvity biases.

200f course,one could argue that this testis subjectto a specificationproblemsince,as shavn earlier the
functionalform consideredor labor suppliesimposesunrealisticbehaior whenall restrictionsof the unitary
modelareassumed.

2Theoreticallyonecouldalsotestrestrictionsof this model(or alternatve bamgainingmodels)thatstemfrom
the particularformulation of the Nashbamgaining program. However, theserestrictionsare likely to be very
difficult to derive formally [seeMcElroy (1990)andChiappori(1992)for arecentdiscussion].
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supply of both singlesand couplesin a similar way. Table4 reportsresultsfrom OLS and
GMM regressionsasappliedto (maleandfemale)singlesbetweer20 and60 yearsof ages?.
In both GMM estimationsHansers testdoesnot rejectthe validity of the instrumentsand
theover-identifyingrestrictions We alsofind thattheimpactof the sex ratio on singles’labor
supplyis never significantat the 5% level. In the caseof GMM estimationfor women, it
is significantat the 10% level, but the coeficient is of the oppositesign to that of wives.
We concludethat althoughthe sex ratio may partly reflectconditionson the labor market, it
probablyis notthewhole story.

Anotherpointis that,shouldthesex ratioreflectonly labormarketmechanismshereis no
reasorto expectthatthe specificrestrictionsdervedin Proposition2 be satisfied.Givenour
parametricspecificatiorandusingequationg8), theserestrictionsboil down to % = '?5 in
equationg6) and(7) sincefr;, = mz, = 0,fork =1, ---, K). Thissimply stated attheratlo
of the coeficientsof log w, log w, andthe sex ratio mustbe the samein bothequations.To
assesshevalidity of the collective model,we reportthe parameteestimate®f therestricted
modelin columns(3) and(4) of Table2. Newey-West’s testdoesnot rejectthevalidity of the
restriction. Theteststatisticis equalto the differencein functionvaluesof therestrictedand
unrestrictedrersions(= 2.0) andis to becomparedvith a critical valueof x3 (1) = 3.84.

InterestinglyusingaWaldtest(teststatisticof 6.9),o0nerejectshehypothesishatC' = D.
This provides supportfor the theoreticalapproachwe usedto derive the restrictionsof the
collectve model.Also, Slutsky conditionsonthelaborsupplyof womenareglobally satisfied
while they arelocally satisfiedfor all menin thesample.

Column(5) of thetablereportstheimplicit parametersf womens sharingrule asderved
from therestrictedparametersf columns(3) and(4) andusingequation(10). All parameter
estimate®f the sharingrule arestatisticallysignificantat corventionallevels. In orderto gain
insightinto the interpretationof the parameter®f the sharingrule, Table5 reports,for the
full sample,the partial dervativesof the sharingalongwith their standarderrors. The first
columnof thetablereplicatedastcolumnof Table2. The secondcolumnreportsthe partial
derivativesthemseles. Thesepartial derivativesrepresenthe impactof a maginal change
in onevariableon the nonlaborincomeaccruingto the wife after sharing. Accordingto our
parameteestimatesa onedollar increasen the wife’s wagerate,wy, (which is equivalent
to an annualincreaseof $1,740(1988)in her labor income, at the meanof hoursworked
by women)translatesnto moreincomebeingtransferredo her husband.At samplemean,
the transferamountsto $915 (or 52% of her annualincomeincrease) althoughthis effect
is not very preciselyestimated.Also, a onedollar increasdn the husband wagerate,wy,,

22\\e did not usethe sameagegroupasthe oneusedfor coupleg30-60)sincedoingthis severelyreducedhe
samplesizeandmademostcoeficientsnonsignificant.
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(equivalentto anannualincreasenf $2,240in hislaborincome)translatesnto morenonlabor
incomebeingtransferredo hiswife. Indeed thetableshawvs that,at the meanof the sample,
$614(or 27% of hisincomeincreasewill betransferredo his wife, but againthis effect is
somevhatimpreciselyestimated.Theseresultslend supportto the notionthatthereis some
form of altruismwithin couples.Thenext line indicateghataonedollarincreasen household
nonlaborincomewill increasehewife’s incomeby 55 cents.Furthermorea onepercentage
pointincreaséan the sex ratio index, accordingto our parameteestimatesinduceshusbands
to transferanadditional$2,5620f nonlaborincometo their spouse.

Finally, the othercolumnsof Table 5 reportvariouslabor supplyelasticities.In general
theseelasticitiesarecomparabldo thosefoundin theempiricallaborsupplyliterature.At the
samplemeanwomens wageelasticitiesarepositive andstatisticallysignificantin bothunre-
strictedandrestrictedversiong=0.152and0.145,resp.).Men’s wageelasticitiesarenegative
but very small (=-0.013and-0.016,resp.) and are not statisticallysignificant. Cross-vage
elasticitiesareall negative and not statisticallysignificanteither Moreover, both mens and
womenslaborsupplyelasticitieswvith respecto nonlaborincomearenegative andsignificant.

The last two columnsreportthe own-wageelasticitieson after sharingindividual labor
supplies(i.e., for a given ¢), asgivenby equationg11) and(12). Theseelasticitiesare ob-
tainedfrom individual preferenceslonesincethey ignore the effect of wagerateson the
intra-householdlecisionprocess Both womens andmens elasticitiesaresmallerthantheir
counterpartreportedin the previous columns. This simply reflectsthe fact that a maiginal
increasen theirwageratereducegheir shareof thenonlaborincome whichin turnincreases
theirlaborsupplythroughanincomeeffect.

The setupof Tables3 and 6 which focuseson householdsvith no pre-schoolchildren
(1,197 obsenations)is similar to that of Tables2 and5. Note that nearlyall the parameter
estimate®f the upperpanelof Table3 arestatisticallysignificantat corventionallevels, ex-
ceptfor the coeficientsof thenonlaborincomewhicharenow lessprecise As in theprevious
casethevalidity of instrumentsandof the overidentifying restrictionscannotbe rejectedon
thebasisof theusualy? tests.TheNewey-Westtestatthebottomof thetableindicateghatthe
restrictionimposedby the collective modelis rejectedat the 5% level but not rejectedwhen
usinga 1% level. As in the previous case the sex ratio hasa negative andstatisticallysignif-
icantimpacton womens hoursof work anda positive andstatisticallysignificantimpacton
men’s hoursof work. Finally, theidentifiableparametersf thesharingrule areall statistically
significantat 10%or better

Table6 providessomeinterestingresultsconcerningheimpactof the presencef young
children. First, theimpactof the sex ratio on womens sharingrule considerablyncreasess
comparedvith theimpactobsenedin thefull sample(from $2,625to $3,890).This suggests
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thatwomens bargaining power is reducedwhenthereareyoungchildrenin the household,
perhapsbecausedivorce is less crediblewhen there are young childrenin the household.
Moreover, the resultssuggestthat wives shav more altruism towardstheir husbandwhen

thereareno childrenin thehouseholdindeed theeffect of anincreasen wives’wagerateon

transferso their spousemarkedly increasesn householdsvith no pre-schookhildren. But

againthecoeficientis notvery preciselyestimated.

6 Conclusion

In this paperwe provide evidencethatthe marriagemarket, asproxiedby a sex ratio index,
influenceshouseholdabor supplies. Our resultsthusrejectoneimportantpredictionof the
unitarymodelaccordingo which nodistribution factoraffectsintra-householdecisions Our
resultsalsocontradictthoseNashbaigainingmodelsthatassumehatthe fall-backoptionis
internalto the household Rather we provide somesupportto Becler’s initial claim thatthe
stateof the market for marriageshouldinfluencetheintra-householdlecisionprocessMore-
over, we develop a modelwhich introducesdistribution factorsinto the Chiapporis (1992)
collective modelof householdaborsupply accordingo which theintra-househol@dutcomes
are Pareto-eficient. We shaw that the introductionof thesefactors,which include the sex
ratio, stronglysimplifiestheway the modelis identified.In addition,identificationappearso
be bothmore preciseandmorerobustin the presentcontect. Also, our resultsdo not reject
therestrictiondmposedoy our modelto the parametersf laborsupplyfunctions.

The parametersf the sharingrule associateavith this modelcanberecorered,andturn
outto besignificantlydifferentfrom zero.We find thata onepercentag@ointincreasan the
proportionof malesin the populationinduceshusbandsigedbetween30 and60 to increase
their transferto their wife by $2,562(1988)on average. This transferis moreimportantfor
householdsvith no pre-schoolhildren. Finally, our resultssuggesthat spousesppearto
behae in an altruistic manner For instance,a onedollar increasen a females wagerate
inducesher to transfercloseto 52% of her annualincomeincreaseo her spousewhile the
correspondingigure,in the caseof a husbandis atransferof 27%to his wife.

Our analysisis subjectto somelimitationsthough. Sinceour estimatesreconditionalto
thechoiceof living in couple they couldsuffer from aselectiorbias.In regionswherethe sex
ratiois relatvely small,more“low-quality” menarelik ely to marry, giventhescarcityof men
in themarriagemarket. As long asthereis a positive correlationbetweemuality in the mar
riagemarketandin thelabormarket, this maycreatea spuriougpositive) correlationbetween
the sex ratio and male hoursof work. More researcton collectve modelsthat endogenize
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bothmaritalchoicesandlaborsupplyis clearlyneeded.

Our approachassumeshatthe sex ratio is exogenous.However it could be viewed asa
variablethatadjustsacrosgegionsto equilibratethemarriagemarkets[Becker (1991)]. While
we discussomeevidencethatsuggesthatthisinterpretatioris notlik ely to seriouslybiasour
estimatesit would beimportantto provide ananalysisof thefactorsthatexplain variationsof
the sex ratio acrossregions. Anotherusefulextensionof our modelwould be to introducea
variableof sex ratioat thebaginningof marriage. Aslongasmarriageagreementarebinding,
thisvariableshouldbetherelevantoneto explaintheintra-householdiistribution processand
laborsupplybehaior. Finally, introducinghouseholgroductionin themodelwould beworth
consideringseeAppsandReeg1997)andChiappori(1997)for adiscussion].
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APPENDIX : Proof of Proposition 2

A Onedistrib ution factor

Startfrom :
h,l = Hl (w17¢(w17w21y: S, Z) 7’2)
h2 = H2 (wg,y - d)(wl,w%ya S,Z),Z)
Then: 1
A= s = Puy
h; b,
h? —
B=-"= Puy
hy 1—0,
ht 9
C==2===
hy by
and B2 é
D=-%=__7
h; 1—,

¢, = Do
CD
s = D-C’
Thenthefirst two leadto :
BC
¢w1 ﬁ’
AD
b = Do

Thesepartialsarecompatibleif andonly if they satisfythe usualcrossderiative restric-
tions.Hence thefollowing conditionsarenecessarandsuficient:
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7 (52¢) =5 (5-c)
ds\D—-C) 0oy\D-C
3 (5-¢) =25 (5-c)
ow, \D—-C/) 0oy\D-C
9 (L) _9 (ﬂ)
owy, \D—-C) 0oy\D-C
30 (5-c) =2 (5-c)
owy \D—-C/) 0s\D-C
50z (7-2) =3 (5=c)
Ow, \D—-C) 9s\D-C
0 ( BC ) 0 ( AD )
8w2 D-C _8’(1)1 D-C
If theseequationsrefulfilled, theng is definedup to anadditive functionx (z) depending
only on the preferencdactorsz. Theinequalities(g) and (k) of Proposition2 follow from

standardntegrability aguments. Finally, the knowledgeof Marshalliandemandsallows to
recover preferencefor ary givenvalueof  (z).

B Several distrib ution factors

Finally, if thereareseveraldistributionfactorsthenthey canenterlaborsupplyfunctionsonly
throughthe samefunction¢. Thisimpliesthat:

L

hi

¢y B2
forall/. m
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TABLE 1
DESCRIPTIVE STATISTICS
(Standardeviationin Parentheses)

Full Sample

Householdswith
No Preschool
Children

Wves Husbands Wves Husbands

Endogenousvariables

Hoursof Work (/1000) 174 224 178 2.24
(0.57) (0.64) (055) (0.65)
Log-wage 204 246 204 247
(0.68) (061) (067) (0.64)
Nonlaborincome(/1000) 8.07 9.50
(24.19) 26.37
Children(< 6) 0.26 -
(0.44) -
Children(7-17) 0.55 0.55
(0.49) (0.50)
Exogenousvariables
Age 377 406 396 42.3
(7.7) (7.8) (v8) (7.9
Schooling 5.2 52 5.1 5.2
(1.5 (18) as) @7
White 0.75 0.75 0.78 0.78
Sex Ratio
Whites 0.496 0.495
(0.008) (0.008)
Blacks 0.461 0.462
(0.022) (0.023)
North East 0.18 0.19
North Central 0.24 0.23
West 0.15 0.15
Obsenrations 1618 1197

Note: The scooling variablesfollow the 1989 coding
Thus,for example a valueof 4 correspondgo 12 grades
andno furthertraining, whereasa valueof 5 corresponds

to 12 gradesplusnonacademidraining



TABLE 2
GMM PARAMETER ESTIMATES — FULL SAMPLE

HOURS/1000
Unrestricted Restricted Sharing
Version Version Rule of Wives
Wives Husbands Wives Husbands
logwy 1.348 -0671 1.019 -0.998 -63923
(0.339) (0.328) (0.369) (0.272) (28919)
log wy, 0.813 -0.498 0.537 -0.771 -39.828
(0.283) (0.288) (0.307) (0.243) (21286)
logwys x logwy, -0.439 0.230 -0311 0.360 23.067
(0.123) (0.125) (0.135) (0.102) (10640)
Nonlaborincome(/1000) -0.007 -0.008 -0.007 -0.007 0.547
(0.003) (0.004) (0.003) (0.004) (0.185)
Sex Ratio -2.767 5.020 -3452 3999 256162
(0.985) (1.175) (0.894) (1.237) (93461)
Intercept 1.501 0.715 2.638 2011
(0.856) (0.952) (0.738) (0.804)
Children(< 6) -0.659 0.172 -0.765 0.099
(0.207) (0.143) (0.201) (0.141)
Children(7-17) -0.154 0.093 -0174 0.066
(0.070) (0.073) (0.069) (0.072)
Schooling -0.011 0.033 -0.007 0.033
(0.018) (0.012) (0.018) (0.012)
Age -0.131 0.077 -0159 0.048
(0.047) (0.043) (0.045) (0.042)
White -0.019 -0.015 -0.008 0.006
(0.049) (0.051) (0.049) (0.053)
North East -0.180 -0.035 -0.169 -0.028
(0.037) (0.038) (0.037) (0.037)
North Central -0.037 0.010 -0.018 0.027
(0.040) (0.036) (0.040) (0.035)
West 0.041 -0117 0.059 -0.101
(0.045) (0.041) (0.044) (0.040)
Valueof Function 25.098 27.105
Newey-WestTest 2.007

Notes:

1. Asymptoticstandad errorsin parentheses.

2. Instruments: Secondorder polynomialin age and sdooling (M-F), Father Ed-
ucation (M-F), White (M-F),Spanish(M-F), City size (3 dummies),North-East,
North-Cental, West,Protestan{M-F), Jewish (M-F), Catholic(M-F), Se ratio.

3. Theparametes of the sharingrule are dividedby 1,000.



TABLE 3

GMM PARAMETER ESTIMATES

HOUSEHOLDS WITH NO PRESCHOOL CHILDREN

HoOURs/1000
Unrestricted Restricted Sharing
Version Version Ruleof Wives
Wives Husbands Wives Husbands
logwy 2145 -1.249 1.946 -1.605 -185924
(0.377) (0.363) (0.431) (0.342) (98515)
log wy, 1510 -0841 1.345 -1.103 -131708
(0.305) (0.302) (0.346) (0.289) (69428)
logwy x logwy, -0.748 0423 -0.667 0.564 65292
(0.137) (0.137) (0.159) (0.128) (35091)
Nonlaborincome(/1000) -0.004 -0.006 -0.005 -0.004 0.489
(0.003) (0.004) (0.003) (0.004) (0.274)
Sex Ratio -2.639 6.139 -3.973 3.358 389052
(1.143) (1.359) (0.978) (1.321) (220455)
Intercept -0.642 1563 0.408 3.638
(0.760) (0.894) (0.864) (0.557)
Children(7-17) -0.190 -0.025 -0.185 -0.028
(0.064) (0.072) (0.063) (0.072)
Schooling -0.025 0.030 -0.026 0.026
(0.018) (0.014) (0.018) (0.014)
Age -0.069 0.031 -0.077 0.001
(0.021) (0.031) (0.021) (0.030)
White 0.088 -0.099 0.130 -0.014
(0.053) (0.061) (0.049) (0.062)
North East -0.229 -0.038 -0.231 -0.040
(0.042) (0.044) (0.042) (0.045)
North Central -0.104 0.033 -0.095 0.040
(0.041) (0.039) (0.042) (0.039)
West 0.007 -0.089 0.019 -0.076
(0.048) (0.046) (0.048) (0.046)
Valueof Function 31.971 36.757
Newey-WestTest 4.786

Notes:

1. Asymptoticstandad errorsin parentheses.
2. Instruments: Secondorder polynomialin age and education(M-F), Father Ed-

ucation (M-F), White (M-F),Spanish(M-F), City size (3 dummies),North-East,
North-Cental, West,Protestan{M-F), Jewish (M-F), Catholic(M-F)

3. Theparametes of the sharingrule are dividedby 1,000.



TABLE 4
PARAMETER ESTIMATES — SINGLES

HOURs/1000
OLS GMM
Women Men Women Men
log w -0.039 -0.039 | -0.335 0.167
(0.048) (0.047) | (0.192) (0.205)
Nonlaborincome(/1000) -0.001 -0.0008 | -0.0029 -0.002
(0.001) (0.0005)| (0.0038) (0.002)
Intercept -0.346 1.139 | -0.598 1.466
(1.241) (1.013) | (1.302) (1.095)
S Ratio 4,039 1.294 5.043 0.439
(2.547) (2.029) | (2.719) 2.167
Schooling 0.077 0.038 0.112 0.001
(0.020) (0.020) | (0.030) (0.045)
Age 0.052 -0.013 0.102 -0.048
(0.038) (0.029) | (0.058) (0.036)
White 0.129 0.177 0.210 0.212
(0.110) (0.089) | (0.131) (0.107)
North East -0.078 -0.058 |-0.039 -0.104
(0.103) (0.081) | (0.110) (0.099)
North Central -0.204 -0.037 |-0.211 0.018
(0.077) (0.075) | (0.080) (0.078)
West -0.251 -0.163 |-0.245 -0.153
(0.100) (0.092) | (0.104) (0.112)
Valueof Function 5.238 9.715
Numberof Obsenations 572 498 572 498

Notes:

1. Asymptoticstandad errorsin parentheses.

2. Instrumentdsn GMM estimation:Secondrder polynomial
in age and education,Father Education,White Spanish,
City size (3 dummies),North-East, North-Cental, West,
ProtestantJewish, Catholic,Se ratio.
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