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Abstract

This paperprovidesa theoreticalframework for analyzingthe impactof the marriagemarket
anddivorcelegislationon householdaborsupply In our approachthe sex ratio onthe marriage
market and the rules governing divorce are examplesof “distribution factors”. The latter are
definedasvariableghataffectthehouseholdnembersbamainingpositionbut neithempreferences
nor the joint budgetset. We extendthe collective labor supply model developedby Chiappori
(JPE,1992)to allow for distribution factors. We shav that our modelimposesnew restrictions
on thelabor supplyfunctionsandeasegheidentificationof individual preferencesindthe intra-
householdiecisionprocessThemodelis estimatedisingPSIDdatafor theyear1988.Ourresults
do not rejecttherestrictionsimposedby the model. Also, the sex ratio anddivorcelaws deemed
favorableto womenarefoundto impactthelabor supplybehaior andthedecisionprocessn the
directionspredictedby thetheoryandto have sizeableeffects.
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1 Intr oduction

Doeshouseholdehaior dependon the relative bagainingstrengthof eachspouse?During
the last decadethis questionhasattractedrenaved attentionfrom both empiricalandtheo-
reticalanalysts.On theempiricalside,severalpapershave analyzedhe behaioral impactof
variablesthatmayinfluencetheintra-householdlistribution of power. For instance,Thomas
(1990)andBrowning etal. (1994)have provided evidencethatthe distribution of total intra-
householdncomehasa significantimpacton outcomesthusrejectingthe standardincome
pooling” prediction. More recently Thomasetal. (1997),usingan Indonesiarsurney, have
shawvn thatthe distribution of wealthby genderat marriagehasa significantimpacton chil-
drenhealthin thoseareasvherewealthremainsunderthe contributor’s controf. Duflo (1999)
hasderivedrelatedconclusiongrom a carefulanalysisof areformof the SouthAfrican social
pensionprogramthat extendedthe benefitsto a large, previously not coveredblack popula-
tion.?

Relative incomes,however, arenot the only possiblevariablesthat may affect the intra-
householddecisionprocess.The latter canalsodependon a rangeof variablesthat change
the households ervironmentandin particularthe membersrespectre baigaining positions.
Factorsthataffect opportunitiesof spousesutsidemarriagecaninfluencetheintra-household
balanceof power, andultimatelythefinal allocationof resourcesgvenwhenthemarriagedoes
notactuallydissole (apointalreadyemphasizethy HaddadandKanhkur 1992). Variableghat
proxy thesituationin themarriagemarket arenaturalexamplesof thesefactors.Thisintuition
canbe tracedbackto Becker (1991, ch.3), who emphasizedhat the marriagemarket is an
importantdeterminanbf intra-householditility distribution. In his approachthe stateof the
marriagemarket crucially depend®n the sex ratio, thatis, the relative suppliesof malesand
femalesin the marriagemarket. Whenthe sex ratio is favorableto the wife - i.e., thereis a
relative scarcityof women- thenthedistribution of gainsfrom marriagewill beshiftedin her
favor. Thismayin turnaffectintra-householdecisionsUsingU.S.dataatboththehousehold
level and the aggreatelevel, Grossbard-Shechtmgi993) and Grossbard-Shechtmand
Neidefer (1997)foundthatanincreasdn the sex ratio reduceghe labor force participation
of marriedwomenand their hoursworked. Angrist (2000) usesdataon immigrantsto the
U.S. andsimilarly finds that higher sex ratios are associatedvith lower femalelabor force
participation.

1SeealsoGalassq1999)for asimilarinvestigation.

2specifically Duflo findsthatthe consequencesf this windfall gainon child nutrition dramaticallydepends
onthegendenf therecipient.Usingthe samedatabase Bertrandetal. (2000)studytheimpacton laborsupply
of youngerwomenwithin the householdandfind againthatthe new benefitsresultin a muchlargerreduction
of laborsupplywhenthey arerecevvedby awoman.



Legislationmay alsoplay a role in the decisionprocess.Laws governingthe right to di-
vorce, child supportand marital propertyupondivorceinfluencethe assignmenof property
rightsbetweerspouseswhenamarriageends.Thereforethey will affectthespousatelative
bagainingpositionsandredistritution within marriage atleastto the extentthatdivorcemat-
tersasanoutsideopportunity In arecentpaper Gray (1998)relateschangesn femalelabor
supplyto the adoptionof unilateral-dvorce laws® in mary statesduring the 1970%s. Using
variousdatasourcesandexploiting the legal changeghattook placebetweenwo particular
years,he finds a significantimpact, whenmarital-propertylaws are controlledfor. In are-
latedway, RubalcaaandThomagq2000)amguethatvariationsin AFDC (Aid to Familieswith
DependentChildren) acrossstatesdirectly affect the “resenation welfare” a spousemay be
ableto achiere in caseof divorce.

Together theseempirical investigationsvery strongly suggesthat intra-householdar
gaining hasa significantimpacton behaior, and shouldbe analyzedwith care. A striking
fact, however, is that mostof theseworks arenot explicitly groundedn a structuralmodel?
For thatreasonthe interpretatiorof their empiricalresultsis not straightforvard. Of course,
they certainlysuggesthatintra-householdlecisionmakingis morecomplex thanimplied by
thetraditional,“unitary” model,basedn thefiction of asinglehouseholditility thatis maxi-
mizedunderbudgetconstraint Howeverthey do notsaymuchon thetrue natureof theactual
process.

On the theoreticalside, various contributions have tried to introducealternatve frame-
works in which intra-householdiecisionprocessesanbe adequatelyinvestigated.Manser
andBrown (1980)andMcElroy andHorney (1981) have proposednodelsbasedon cooper
ative gametheory Theseattemptshave beengeneralizedy Chiappori(1988),Bourguignon
etal. (1993),Browning andChiappori(1998)and Chiapporiand Ekeland(2001),who have

SUnilateral-divorce laws specify that either spousecan initiate divorce. By contrast,mutual-consentaws
requireeitherthe agreementf both spouse®r the demonstratiorf maritalfault.

“Divorcelaws could also affect marriedwomens labor supply throughtheir effectson the risk of divorce.
For instanceit is oftenarguedthatunilateraldivorceencouragedivorceby reducingits costfor the spousaevho
considerghis option. However, empiricalevidencedoesnot generallysupportthis view (e.g., Peters1986,Gray
1998). While Friedbeg (1998)finds that the adoptionof unilateraldivorcelaws in U.S. during the “no-fault
revolution” increasedhe divorce rates, this effect seemso disappeaiafter a decade(Stevensonand Wolfers
2000). Theseresultsarein line with the Coasetheorem,at leastin the long run. This theoremassertghat
changesn divorcelaws shouldnot affect efficiency in marriageandhencethedivorcerates,aslong asthereare
symmetryof informationandtrivial baigainingcostswithin marriage(Becker 1991).

SGrossbard-ShechtmamdNeidefer (1997) have developeda choice-theoretienodel of marriedwomens
labor supplyin which the resenation wagedependson marriagemarket conditions. However their empirical
analysisis basedon a reducedform model that doesnot take into accountthe restrictionsimposedby their
structuralmodel.




developeda“collective” framework. In its mostgeneralersion thecollective approachrelies
on the soleassumptiorthat householddecisionsare Paretoefficient. It thusnestsall model
basedon cooperatie balgaining,at leastundersymmetricinformation. It canbe provedthat
this minimal settingis sufficient to generatestrongtestablerestrictionson behaior. Under
additionalrestrictions the collectve modelallows furthermoreto identify the characteristics
of theunderlyingstructuralmodel(i.e., individual preferencesndthe decisionprocessjrom
obseredbehaior.

While thecollective modelprovidesanappealingheoreticaframewvork to analyzehouse-
holdbehaior, it needdo begeneralizedo take into accountariableghat,asdiscusse@bove,
may affect the distribution of intra-householgower. Thefirst goalof the presenipaperis to
fill this gap. Thestartingpointof our analysiss the concepif “distributionfactors”(Brown-
ing andChiapporil998). Thelatteraredefinedasvariableghatcanaffecttheintra-household
decisionprocesswithout influencingindividual preferencesr the joint consumptiorset. The
se ratio is a naturalexampleof a distribution factor Divorcelaws canalsobe regardedas
distribution factorsinsofar asthey influenceoutcomesonly throughtheir impacton spousal
baigainingwithin marriage.Otherexamplesof distribution factorsincludethe shareof total
nonlaborincomeunderthe control of onespousé andspecialfeaturesof the marriagecon-
tracts. For instance Lundbeg andPollak (1996)insist on whethermarriageagreementare
bindingor not asa determinanbf intra-householdiecisionprocess.

In this paper we theoreticallyinvestigateand empirically estimatethe effects of distri-
bution factorsin the context of a structural,micro-economianodelof householdbehaior.
The underlyingintuition is quite simple. Wheneer the distribution factorunderconsidera-
tion - say the sex ratio - is favorableto one member- say femaleare more scarce which
presumablyncreaseshewife’s baigainingpositionwithin thehousehold thentherespectre
weightsin thedecisionprocesswill beshiftedin herfavor. Standardncomeeffectsshould all
elseequal Jeadto areductionin femalelaborsupplyandanincreasen malelaborsupply The
main purposeof our modelis to provide a cleantheoreticaframevork in which thisideacan
beworkedout, andto pointoutthevariousrestrictionghatanexplicit modelof thehousehold
decisionprocessmposeson behaior. To do so, we extend variousversionsof the collec-
tive modelby introducingdistribution factors. First, we considerthe mostgeneralcollective
framewnork, whereeachagents utility is allowedto dependon both members consumptions
andlabor supplies;in otherwords,the modelallows for intra-householdxternalitiesof ary
kind (including public goods).In the absencef distribution factors resultsby Browning and

50ne must reckon that thesevariablesmay raise delicateendogeneityproblems. For instance variations
in nonlaborincomeover a cross-sectiorare likely to be correlatedwith other (unobserable)determinantof
householdlecisiondBehrmanpPollakand Taubmanl995).

“Unfortunatelyit is difficult to constructempiricalmeasuresf thesefeatures.
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Chiappori(1998)andChiapporiandEkeland(2001)imply thatathree-commoditynodellik e
the oneusedherecannotgenerataestablerestrictionson behaior. We shov howeverthatin

the presencef atleasttwo distribution factors the collective model,evenin its mostgeneral
form, stronglyrestrictsthe form of laborsupply?.

In its mostgeneralversion,however, the collective modelis not uniquelyidentified. For
thatreasonwe next concentrat@n the particularcollectve modelof laborsupplyintroduced
by Chiappori(1992). Theidentifying assumptionhere,is thathouseholdnemberdave ego-
tistic or Beckerian“caring” preference¢Becker 1991). The latter preferencesllow for al-
truistic utility interdependenceut imposeweak separabillitybetweengoodsconsumedoy
a householdmemberandthoseconsumedy his or her spouse. Efficiency has,in this set-
ting, avery simpleinterpretation:householdecisionscanbe modeledasa two-stepprocess
wherebyindividualsfirst sharetheir total nonlaborincomeaccordingto somesharingrule,
then maximizetheir own utilities subjectto separatebudgetconstraints. In particular the
intra-householdiecisionprocessanbefully summarizedy the sharingrule. We extendthis
model by allowing the sharingrule to dependon the variousdistribution factorsundercon-
siderationaswell ason wagesand nonlaborincome. We shav that the main propertiesof
Chiapporisinitial modelarepresered. In particular it is still possibleto identify individual
preferencegupto atranslationandthe sharingrule (up to anadditive constantfrom the sole
obsenationof laborsupply Furthermorethe new context allows for a differentidentification
procedurehatis bothsimplerandmorerobustthanbefore.lIt followsthattheimpactof distri-
bution factorson behaior (if any) canin this context be givenadirectinterpretationin terms
of intra-householdransfes, andthewelfareconsequencesanreadilybe assessed.

The presencef distribution factorsalsogeneratesien testablepredictions.For instance,
in additionto the generalrestrictionsevoked above, the theoryimposesa closerelationship
betweenthe effect of arny distribution factorandthe impactof crosswageson labor supply
Thesepredictionsarevery unlikely to befulfilled unlessthe modelat stale is correct,which
providesaratherstrongtestof our approach.

Thefinal contribution of the paperis to estimateandtestour collective modelwith the sex
ratioanda“DivorceLaws Index” asdistribution factors.The sex ratio we useis computedoy
age,raceandstateof residenceOur DivorceLaws Index, which is anindicatorof the extent
to whichthelaws arelik ely to befavorableto women,is alsospecificto the stateof residence.
While most papersthat have analyzedthe variousbehaioral effects of divorce laws have
focusedon oneor two of them,we specificallytake into accounthe four following features:

8A relatedresultwas alreadymentionedin Bourguignon,Browning and Chiappori(1995),althoughnot in
the context of labor supply For empiricalconfirmation,seefor instanceBrowning etal. (1994)and Thomaset
al. (1997).



mutual consentvs unilateral,propertydivision, enforcemenof supportorders,and spousal
interestin professionatlegreesandlicenses.Theavailability of two distributionfactorsallows

usto testnot only the collective modelwith private goodsbut alsothe generalversionwith

externalitiesof any kind.

Our sampleis dravn from Wave XXII of the PSID (1989intervien year)andfocuseson
couplesin which both spousesvork. We find that both the sex ratio and the divorce laws
affectthe spouseslaborsupplyin exactly the mannempredictedoy thetheory Theparametric
constraintassociatewvith bothversionsof themodelarenotstatisticallyrejected Finally, the
parametersf the sharingrule arerecovered.Accordingto these changesn the sex ratio and
in the DivorceLaws Index have sizeabldmpactson incometransferswithin the households.

The structureof the paperis asfollows. Section2 presentour theoreticalframenork.
Section3 discusseshe choiceof the empirical specificationusedfor estimationandtesting.
Section4 describesour empirical stratgy. Data and econometricresultsare discussedn
Section5. Finally, Section6 concludeghe paper

2 The Model

2.1 The basicsetting

In this sectionwe developa collective labor supplymodelwhich takesinto accountistribu-
tion factors.In this framawork, the householdconsistsof two individualswith distinctutility
functionsandthedecisionprocesswhateverits truenature Jeadsto Pareto-eficientoutcomes.
Thisassumptiorseemgyuitenatural giventhatspousesisuallyknow eachothers preferences
prettywell (atleast,aftera certainperiodof time) andinteractvery often. Thereforethey are
unlikely to leave Pareto-impraing decisionsunexploited?

A generalframework Formally, let h* andC*, for i = 1,2, denoterespectiely member
i’s labor supply (with 0 < k* < 1) andconsumptiorof a private Hicksian compositegood
whoseprice is setto unity. We startfrom the mostgeneralversionof the model,in which
memberi’'s welfare can dependon his or her spouses consumptionand labor supplyin a
very generalway, including for instancealtruism, public consumptiorof leisure,positive or
negative externalities,etc. In this generaframavork, memberi’s preferencesrerepresented

9However, seeUdry (1996).



by someutility functionU*(1 — k!, C',1 — h?,C?,2). Here,z is a K —vectorof preference
factors,suchasageand educationof the two agents. Also, let wy, w,, y denoterespectre
wageratesandhouseholchonlaborincome. Finally, let s denotea L— vectorof distribution
factors.

Underthe collective framavork, intra-householdlecisionsare Pareto-eficient. For ary
given (wy, w9, ¥, 2, s), hence,thereexists a weighting factor p (w1, ws, v, 2, s) belongingto
[0, 1], andsuchthatthe (h¢, C*) solvesthefollowing program:

1 2
0 BB ey bU+ L=V

subjectto (Ph)

w1h1+w2h2+y > CI+C2,
0 < KW <1, i=1,2,

wherethefunctiony is assumeaontinuouslydifferentiablen its algumentslt shouldthusbe

clearthatthe particularlocationof the solutionon the Paretofrontier dependn all relevant

parameterssincethe valueof p depend®n wy, we, v, z ands. Furthermoresincethe vector
of distribution factors,s, appearnly in i, achangein s doesnot affect the Paretofrontier

but only the final locationon it. In the particularcasewhere i is assumedo be constant,
the collective framewnork correspondso the unitary modelwith weakly separabldiousehold
preferencesin this situation,thedistribution factorshave no effect on behavior.

In this generalsettingandassumingnterior solutions,afirst testablerestrictionariseson
laborsupplies.Thisrestrictionis givenby thefollowing result:

Proposition 1 (Bourguignon,Browningand Chiappori 1995)Let bt (wy, wo, Y, 2,8), 4 = 1,2
be solutionsto program (P!). Then

8h1/ask . 8h2/8sk
Ohl/ds,  Oh?/dsi’

Vk=2, .., L. (R)

Proof. For ary fixedu, h* andh?, asfunctionsof w;, w,, y and u, arewell behaved Marshal-
lian laborsupplies.In particular onegets

h’i (w15w25y5 Z,S) = HZ (w15w21y> Za:u’(wlaw%ya Z, S)) ) 1= 17 25



sothat
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Oh'/dsy, op/0sy, . . :
‘ = fi.
o0 /93, 91105, is independenof i

The basicintuition, here,is thatdistribution factorsaffect consumptiorandlabor supply
choicesonly throughthe locationchosenon the Paretofrontier, or equivalently, throughthe
implicit weightingof eachspouses utility. Sincethisweightingis unidimensionalthisimplies
thatthe ratio of theimpactsof all distribution factorson the two labor suppliesareequal. It
is worth stressinghat theserestrictionsappearonly whenthereare at leasttwo distribution
factors.If it is the casethey provide atestfor Paretoefficiency in a generalollective model
of laborsupply Recentresultsby ChiapporiandEkeland(2001)imply thattheseconditions
arealsosuficient.

Egotistic preferences It shouldhoweverbeemphasizedhatthis generalersionof thecol-
lective modelcannotbe uniquelyidentifiedfrom the soleknowledgeof labor supplies.There
areacontinuumof differentstructuraimodelswhich areobsenationallyequivalent,i.e., which
generatadenticallabor supplyfunctions. Therefore,in our empiricalanalysiswe alsoesti-
mateandtesta modelwhich imposesadditionalidentifying assumptions.For now we will
assumehefollowing:

Assumptior (“egotisticprefelences”)Individualutilities areof theform U* (1—h?, C*, z),where
U is strictly quasi-concee, increasingandcontinuouslydifferentiablefor i = 1, 2.

Accordingto AssumptionE, householdnembershave egotistic preferencesn the sense
that the welfare of member; doesnot dependon the consumptiorof member; # i.2° The
correspondingnodelwithoutdistributionfactorshasbeenstudiedoy Chiappori(1992).A first
result,thatcanreadily be extendedto our framework, is thatunderAssumptionk, efficiency
hasa very simpleinterpretation.Indeed,considerthe householdas a two-personeconomy

10However our approachcan be extendedat basicallyno costto “caring” preferenceswhereeachpersons
utility depend®n bothhis or hersuhutility index andon his or herspouses (seebelow).



Fromthe secondfiundamentalvelfaretheorem,arny Paretooptimumcanbe decentralizedn
aneconomyof thiskind. Specifically we have thefollowing result:

Proposition2 UnderAssumptiol, program(P!) is equivalento theexistenceof somefunc-
tion ¢ (w1, we, ¥, 2, s) sud thateacd member (i = 1, 2) solvesthe program:

max U'(1 — h*,C", 2)

{ni,C%}
subjectto (P?)
0 < Rm'<1,

whee ¢' = ¢ and¢® = y — ¢.

Proof. SeeChiappori(1992). m

Theinterpretations thatthedecisionprocessanalwaysbe consideredsatwo stagepro-
cess first, nonlaborincomeis allocatedbetweermouseholdnembersandthen,eachmember
separatelyhoosedaborsupply(andprivateconsumption)subjectto the correspondindpud-
getconstraint.Thefunction¢ is calledthe sharingrule. It describesheway nonlaborincome
is divided up, asa function of wagesnonlaborincome,distribution factorsandotherobserv-
ablecharacteristics!

2.2 Restrictionson Labor Suppliesand the Sharing Rule

The collective framewnork with egotistic preferencesmposescertainrestrictionson the labor
supplyfunctions.To show this, let usfirst assumehatthe unrestrictedabor supplyfunctions
ht(w1, wy, v, 2, s) arecontinuouslydifferentiable From(P?), andassumingnteriorsolutions,
thesefunctionscanbewritten as:

hl :Hl(w1,¢(w1,w2,y,8,2),2), (1)

Yn the presencef householdublic goods,a sharingrule canstill be definedbut conditionallyon the level
of these.




h2 :HZ(w%y_¢(w17w2aya3az)7z)' (2)
whereH'(-) is memberi's Marshallianlabor supplyfunction.

The particular structureof equations(1) and (2) imposestestablerestrictionson labor
supply behaior andallows to recover of the partialsof the sharingrule. It is importantto
notethat, in contrastwith the previous result, one distribution factoris sufficient for these
conclusiongo hold. The intuition goesasfollows. Considera changein, say memberl’s
wagerate. This canonly have anincomeeffect on his or her spouses behaior throughits
effect on the sharingrule, just as nonlaborincome and the distribution factor. Thus, the
impact of thesevariableson labor supply behaior of memberl allows us to estimatethe
maiginal rateof substitutionbetweenw, andy aswell asbetweens andy in the sharingrule.
Technically it generateswo equationsinvolving the correspondingpartials of the sharing
rule. Thesameargumentappliesto member2’s behaior, which leadsto two otherequations.
Thesefour equationsallow to directly identify the four partialsof the sharingrule. Finally,
cross-denative constrainton the sharingrule imposesrestrictionsto the modelthat canbe
tested.

To be moreprecise usingequationg1) and(2), defineA = h,, /h,, B = h2 /h2, C; =
hi, /h, andD; = h2 /h2, wheneerh,.h2 # 0,for | = 1,---, L. Notethatall thesevariables
are obsenable and can thus be estimated. Then one hasthe following results(wherethe
subscriptt = 1 hasbeenremovedfor notationalcorvenience:

Proposition 3 Take anypointsud that h}/.hi # 0. Then

(i) If there existsexactly onedistribution factor, andit is sud that C' # D, the following
conditionsare necessaryor any pair (h*, h?) to be solutionsof (P?) for somesharing

rule ¢: 9 (L) 5 <07D> o
9s \D—C @
ar (=) - o v (5-c) @)
%2 (DLEC> = oy (DAD0> (¢c)
6%1 (%> N % (DBCC> (ed)
6%2 <%) - % (DADC) (2e)

©



8<BC> 6<AD> (20

8w2 D-C :8w1 D-C
BC \ (D—C
m = hy (h 2= ) (F5—) 20 (20)

(i) Assuminghat conditions(2a) — (2h) hold and for a given z, the sharingrule is de-
finedup to an additivefunctionx (z) dependingonly on the prefeencefactors z. The
partial derivativesof the sharingrule with respecto wages,nonlaborincomeandthe
distribution factor are givenby:

D
o = D-C
C
¢s - Di—C (3)
B
bw = Do
A
P = Do
If there are several distributionfactors (! = 1,---, L), an additional setof necessary
andsuficientconditionsare:
¢, O .
— = =2---,L. 2
_Dl D17 l ’ 7 ( I)

Moreover, the partial derivativesof the sharingrule with respecto the additional dis-
tribution factors are givenby:

D,
D -G

by, = l=2,--- L. 4)

Proof. SeeAppendix. &

Theseresultssuggesthreeremarks.
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1. Conditions(2a) — (2h) areanalogouso Slutsky restrictionsin the (general)sensehat
they provide a setof partialdifferentialequationsandinequalitieshatmustbe satisfied
by the labor supply functionsin orderto be consistentwith the collectve model. It
is importantto note in particular, that theseconditionsdo not rely on any particular
assumptioron the functionalform of prefeences Of coursethe empiricaltestof these
predictionss greatlysimplified by the useof specificfunctionalforms,asit will bethe
casebelow. But, in principle,the natureof the restrictionsis nonparametrict?

2. Theform of the conditionsabove is quite differentfrom thoseobtainedin Chiappori
(1992)for asimilar modelwithoutdistributionfactors As a matterof fact,theintroduc-
tion of distributionfactorsdeeplychangeshewaythemodelis identified.In Chiapporis
initial contribution, identificationrequiredsecondorderderivatives.In our case to the
contrary equationg3) and(4) shav thatthe partialsof the sharingrule (hencethe shar
ing ruleitself, up to anadditive constantcanberecoseredasfunctionsof thefirst order
derwvativesof thelaborsupplieqfunctionsA, B, C; andD;). Thissuggestshatthekind
of identificationthatmay obtainis morerobustin this case*3

The sameremarkappliesto the testablepredictionsgeneratedy the model,although
the orderof derivation mustthenbe increasedoy one. The conditionsabove involve
the first derivativesof the functions A, B, C; and D;, hencethe secondderivatives of

laborsupplieswhereaghird derivativeswerein generalinvolvedin Chiapporisinitial

model.

3. Finally, condition (27) implies that the relative effects of distribution factorson each
laborsupplyareequal thatis, hy /b, = h2 /h% ,forl =2,---, L, sincebothmembers
of thisequatiorareequalto ¢, /¢, . Thisconclusioris notsurprising sincethemodelat
stale, asa particularcaseof thegeneraimodeldevelopedabore, mustsatisfycondition

(R) of Propositionl.

2.3 Caring

The setof resultsderivedin Proposition2 are basedon the assumptiorthat preferencesire
egotistic. However, asshavn in Chiappori(1992),they alsohold in the moregeneralcaseof

2However, a non parametricestimationprocedurerequiresa detailedmodelling of the unobsered hetero-
geneity SeeBlundell etal. (2000).

3Note, however, thatan alternatve approactrelying on secondderivativescanstill be used(in the case for
instancewhen(C; = D; for all [ ). This canbe shovn to generatédenticalresults.Intuitively, the secondorder
conditionsin Chiappori(1992)aredirectconsequencesf therestrictionsin Proposition?.
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“caring’ agentgseeBecker (1991)], thatis, whosepreferenceare representedby a utility
function that dependson both his or her egotistic utility andhis or her spouses. Formally,
memberi’s utility functioncanbewritten as:

Wi=W{UY 1 - ht,C*, 2), U*(1 — h?,C? 2)], fori=1,2. (5)

where W* is continuous,increasingand quasi-concee in “egotistic” utilities U' and U2.
Theseutility functionsimposeseparabilitybetweena members own private goodsand his
or herspouses. It is clearthatarny decisionthatis Paretoefficient undercaringwould alsobe
Paretoefficient, werethe agentsegotistic. Assumenot; thenit would be possibleto increase
the egotistic utility of a memberwithout decreasinghe utility of the other But this would
increasethe caring utility of at leastone memberwithout reducingthe caring utility of any
membeya contradiction.In fact, the Paretofrontier of caringagentss a subsebf the Pareto
frontier derived by assuminghatthey areegotistic [Chiappori(1992)]. In section3, we will
usetheseresultsto derive the parametriaestrictionsimposedby the collectve modelto the
particularlabor supply systemconsideredn our econometricapproachandto recover the
correspondingharingrule.

2.4 Distrib ution factors and labor supply: alternative explanations

As mentionedin the introduction,the empiricalwork belon appliesthe previous resultson
a specificdataset, usingthe sex ratio and an index for divorcelaws asdistribution factors.
While the effects of thesevariableson the baigaining position of spouserovide natural
explanationdor their correlationwith laborsupplybehaior, theseareby no meansxclusie.
For instance spatialvariationsin the sex ratio (definedasthe males/femalesatio) could be
relatedto labor markets considerationgGrossbard-Shechtma(1993)]. Oneinterpretation
is that menwill be obsened to work longer hoursin Stateswith a low sex ratio because
of arelatively strongdemandfor their services. The oppositewill be obsened for women.
Note that thesepredictionsrun counterto thoseof the collective modelin which casethe
relative scarcityof menshouldincreaseheir baigainingpower andthustheir leisurethrough
increasedransferdrom their spouse.The two theorieshave oppositeempirical predictions,
which suggestshatdatashouldallow to discriminatebetweerthem.

A secondexplanationinvolvesdemandfor labor. Assumethat someStatesspecializein
“male” sectors,i.e., sectorswith a strongerrelative demandfor male labor supply These
Stateswill attractrelatively more men through migration. Therefore,they will have high
(endogenous}ex ratios and presumablyhigh male hoursof work. Femalehoursof work
may concevably be well below the nationalaveragein suchstates. Corversely Statesthat

12



concentraten “female” sectorswill have low (endogenousgex ratiosandhigh femalehours
of work. Notethatthis effect, in contrastwith the previous, goesin the samedirectionasthe
“collective” explanation.The empiricaldistinctionbetweerthemis thuslessstraightforvard,
but still not out of reach. First, stronglabor demandshouldtranslateinto high wagerates.
Conditioningthe hoursequationson the individual wagesratesshouldat leastpartly account
for the tight maleor femalelabor markets. A secondway aroundis to focuson therelation
betweenthe sex ratio and the labor supply of singles. Accordingto the marriagemarket
hypothesisthe sex ratio shouldhave no effect on their labor supply(atleastif oneignoresits
impactontransferdo potentialspouses)Thelabormarkethypothesisto thecontrary predicts
thatthe sex ratio shouldinfluencethelaborsupplyof bothsinglesandcouples.This suggests
asimpleandratherstrongtestthatallows to discriminatebetweerthetwo explanations.

Interestingly a similar analysiscanalsobe conductedwith respecto the correlationbe-
tweendivorcelaws andhouseholdabor supply While the impactof theselaws on the bar
gainingpower of spousess lik ely the mostplausibleexplanation alternatve theoriescanbe
proposedo justify the correlation. Indeed,a hostof socioeconomi®r cultural factorsmay
underliethe designof divorcelaws (e.g., EllmanandLohr 1998). Suchfactorsmay or may
not be correlatedwith spousesiaborsupply As long asthe (unobserable)socioeconomic
factorswhich affect divorcelaws andspouseslabor supplyalsoinfluencesingles’laborsup-
ply, we shouldobsene a correlationbetweerthe divorcerulesandsingles’labor supply No
correlationshouldbe expectedf thecollective modelis the properexplanation.Justasprevi-
ously, focusingon therelationbetweerdivorcelaws andthe labor supplyof singlesprovides
asimpletestto assessheimportanceof alternatvesexplanations.

Finally, it shouldbe stressedhat the collectve model provides strongrestrictionsupon
how distribution factorsmay affect behaior. Specifically the conditionsin Proposition2
relatethe effect of thesefactorsto thatof wagesandnonlaborincome.While theseconditions
aredirect consequencesf the collective setting,they have no reasonto hold wheneer the
effectunderconsideratiostemdrom labormarketmechanismsConsequentlythey providea
distinctandadditionalmeanf testingthecollective explanation. Theseestswill 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
system wherefor corvenienceandto reflectthe empiricalanalysis,two distribution factors
areassumed:

' = fo+ filogw; + fologws + f3y +

falogwylogwy + fss1+ fesz + fr2; (6)
h? = my+m log wi + mologwse + msy +
mg log wy log wy + mss; + mese + myz, (7)
wherethe f;’s andthem;’s, for i = 1,--.,6, arescalar and f; andm/, 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. Therefore thelatteryieldsa setof restrictionshatcanbe empiricallytested.Second,
asshawn below, theserestrictionsdo not imposeunrealisticconstraintson behaior. Third,
assuminghat the 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, thefactthatequationg 6) and( 7) arelinearin
parametergaseshe estimation.

Of coursethisgeneralizedemi-logsystemalsohassomelimitations. While somerestric-
tions of the unitary modelconsistentvith this systemdo notimposeunrealisticlabor supply
behaior, otherrestrictionsdo andthereforecannotbetestedt* However, this shouldnotbea

“More specifically theunitarymodelimposeghatlaborsuppliesareindependentrom ary distributionfactor
andthatthe Slutsky matrix of compensateavageeffectsis symmetricand semi-definitepositive. The former
constraintequireghatf; = f¢ = ms = mg = 0. Thesaestrictionscanbetested.However, thesymmetryof the
Slutsky matrix requiresin additioneitherthat(i) fo = f3 = f4 = m1 = m3g = my4 = 0, whichimpliesthateach
labor supplydepend®nly on own wagerateandon preferencdactors,or that(ii) fo = mo, fs = ms, fr = mr
andf; = fo = f4 = m1 = ma = my = 0, whichimpliesthatlaborsuppliesarethe sameanddependonly on
nonlaborincomeandon preferencdactors.lt is clearthatthesewo casesmposesevereconstraint®nbehaior.
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seriousproblemsincethe unitary modelof householdabor supplyhasbeenrejectedn mary
studies[e.g., Lundbeg (1988)andFortin andLacroix (1997)]. SecondJabor supplycurves
are eithereverywhereupward sloping or everywherebackward bending,thoughthe sign of
Oh'/dw; canchangewith thelevel of w; (j # i).*> Note, however, that the log form for
thewageratesis lik ely to reflectmorerealisticbehaior thanthelinearform thatis frequently
usedin empiricalstudies.Thusit allowstheeffectof thewagerateonlaborsupplyto decrease
with thelevel of hoursof work (whenthe labor supplyis upward sloping),whichis likely to
bethecase.!®

The restrictionsimposedby the collective model (seeProposition2) to the generalized
semi-logsystemcaneasilybe derived. First, usingthe definitions of A, B,C; andD; (I =
1,2), onegets:

A — fo + falogw, B:m1+m4logw2
wa f3 ’ wims ’

¢ = & oo p T p, T

f3’ f3’ mg3 mg3

TheconditionC, # D; is satisfiedunless

ms3 ms

fo S

It shouldbe stressedhat underthe collective model, this equationis unlikely to be sat-
isfied. For onething, % representshe ratio of incomeeffectson labor supplies;the latter
is positive aslong asleisureis a normalgoodfor both membersandthatanincreasen y is
sharedbetweerthem. Onthe otherhand,% representshe correspondingatio of the effects
of thedistributionfactor Since by definition,ary distributionfactoraffectsthehusbandand
thewife’s shareof nonlaborincomein oppositedirections the ratio mustbe negative.

AssumingC; # D, thenecessarandsufficient conditionstake thefollowing form:

my ms me

= 2= IS 8
7R A ®)
SUsing our dataset, we testeda moreflexible functionalform by introducinga secondorder polynomialin
log w1, log w2 andy. No coeficientsassociatedvith the secondordervariableswerefound significant(except
for the oneassociatedavith the crosstermin log w; andlog ws).
18]t is alsoworth mentioningthat our specificationcaneasilyallow for interactionsbetweendistribution and
preferencesactors.
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Equationg8) summarizesheequalityrestrictionson laborsupplyarisingfrom thecollec-
tive framework. In otherwords,givenour functionalform, they areequivalentto conditions
(2a)—(2f)and(2i). They actuallytake a very simpleform sinceonly equationg2f) and (2i)
imposerestrictionst’ This indicatesthat the functionalform underconsideratiorifits well”
the collective model. In practice,equationg8) imposetestablecross-equatiomestrictionsin
our labor supply system. They requirethe ratio of the maiginal effects of the crosstermin
log wy andlog w, to be equalto the correspondingatio of the mamginal effectsof eachdistri-
bution factoron labor supplies. Theserestrictionsstemfrom the factthatthe crosstermand
thedistribution factorsenterlaborsupplyfunctionsonly throughthe samefunction ¢. Notice
thatthe lastequalityin (8) holdsalsowhenexternalitiesare allowed sinceit corresponds$o
(R) in Propositionl.

3.2 Sharingrule

If therestrictiony(8) aresatisfiedthe partialsof ¢ aregivenby :

Jamy
¢y = A 7
m m
¢51 = K4f57 ¢52 = Kllfﬁa

f4 ma + my log Wo

¢w1 = Z wy )
_ my fo+ filogw
¢w2 - A w2 bl (9)

whereA = fymy — fyms.

Solvingthis four differentialequationsystem oneobtainsthe sharingrule equation:

1
¢ = A (my falogwy + fomylogws + fimylogw, logwy +
Jamay 4+ mafss1 + mayfesa) + 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.

"Equationg2a)—(2e)arealwayssatisfiedsinceall partialderivativesin theseequationsarezero.
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3.3 Individual labor supplies

It is alsopossibleto recover theindividual labor supplyfunctionsassociatedvith this setting.
Sincethey musthave afunctionalform consistentvith equationg1) and(2), it is clear using
equationg6), (7) and(10), thatthey take thefollowing semi-logform:

B = ajlogw, + apd + as (2), (12)
W = Bilogws + By(y — ¢) + B3 (2) . (12)

Using the expressiondgor the partialsof the restrictedsystem(1) and(2) with respecto
(w1, ws,y) andthe partialsof ¢ givenby (9), oneeasilyrecoversthe following parameters:

a1 = (fima — famu)/ma, ag = Afmy, By = (fame — foma)/fr andBy, = —A/fs. The
functionsazs (z) andB; (2) arenotidentifiablesincethey dependon & (z) in equation(10) 8

Slutsky conditionson compensateddividual labor suppliegsee(2g) and(2h) in Propo-
sition 2], aregivenby:

ai/wy — aghy >0, B/ws — Byhy > 0.

Theseconditionsareverifiedfor eachobsenationin theempiricalanalysis.Globalconditions
for theseinequalitiesarea; > 0, a3 <0, 3, > 0 andg, < 0.

3.4 Indir ectutility functions

It canbe shavn [Stern (1986)] that the indirect utility functionsconsistentwith the labor
supplyfunctions(11) and(12) musthave thefollowing form:
vi(wy, ¢y,2) = (exp(aow:))/ag) (apd, + as(z) +
arloguwn) — (aafas) [ exp(t)/tt,

B|dentificationof thesefunctionswould requireadditionalidentifying restrictions. For instance,it obtains
wheneeravariablein z affectspreferencesut notthesharingrule.
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Uz(w% 09, Z) = (eXP(ﬁQWQ)/BQ) (ﬁzflsz ';ﬁ3(2) +
Brlogus) — (B1/8s) [ exp(t)/tt.

It is easyto show thatRoy’s identity appliedto eachof theseindirect utility functionsyields
the individual labor supply system(11) and ( 12). Thesefunctions(or the corresponding
expenditurefunctions)canbe usedto performintra-householdvelfareanalysisof changesn
exogenouyariables.

4 Data and empirical results

4.1 Data

Thedatawe usein this studyaretakenfrom the Universityof MichiganPanelStudyof Income
Dynamics(PSID) for the year 1988 (interview year 1989). Our sampleconsistsof 1618
householdsvhereboth spouse$ave positive hoursof work andarebetweer80 and60 years
of age!® This latter restrictionwasusedin orderto eliminateas muchas possiblefull-time

studentsandretired individuals, and to reducecohorteffects. Remasing couplesin which

spousesreagedlessthan 30 increaseshe proportionof “stable” householdsfor which the
hypothesiof efficieng in theintra-householdlecisionprocesss morelik ely to be satisfied.

Thedependentariablesmaleandfemaleannualhoursof work, aredefinedastotal hours
of work on all jobsduring1988. The measuref thewagerateis the averagehourly earnings,
definedby dividing total laborincomeover annualhoursof work. Nonlaborincomeincludes,
amongotherthings,imputedincomefrom all householchetasset¥ andis netof total house-
hold savings?* This variableis treatedasanendogenousariablein the empiricalsection. It

¥Conditioningthe sampleon working spousesnayinducea selectvity biasespeciallyin the caseof females.
We ignore this bias in the analysis. The basicreasonis that sucha correctionrequiresan extensionof the
collective modelto cornersolutions,a taskthatis beyond the scopeof this paper The readeris referredto
Blundell et al. (2000)and Donni (1999)for aninvestigationof the related(but different) problemof discrete
labor supplydecisions.Theres someevidencethatthe selectvity biasis not likely to be a problemthough. For
instanceusingPSID data,andbasedon a standardecursie labor supplymodel,Mroz (1987)could not reject
the hypothesi®f no selectvity biasin womenslaborsupplyequation.

20\We usea nominalinterestrateof 12%.\W\e alsoexperimentedvith nominalinterestratesof 8% and10% but
this did notsignificantlyaffecttheresults.

2Remaing householdsavings from the measureof nonlaborincomeis consistenwith anintertemporally
separabldife-cycle modelinvolving a two stagebudgetingprocess.In the first stage the coupleoptimally al-
locateslife-cycle wealthover eachperiodin orderto determinethe vectorof period-specifidevels of nonlabor
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shouldbestressedhatthe PSID providesinformationon netassetstthebeginningof periods
1984 and 1989. Thereforeour measureof savings is the annualaveragechangein total net
householdasset®verthis period(expressedn 1988dollars).In orderto reducemeasurement
errorsonthisvariable we furtherrestrictedour sampleto householdsvith stablecouplesover
the 1984-198%eriod.

Tablel presentslescriptve statisticsfor our sample.The upperandmiddle panelsreport
statisticson individual householdsvhereaghe bottompanelfocuseson variousaspect®f the
marriagemarket. Accordingto the datain the top panel,menwork on averagemoreyearly
hoursthanwomenandearna somavhathigherhourly wagerate. Men arealsonearlythree
yearsolder thantheir spouseon average,both they both have similar schoolinglevels. The
distribution by raceis identicalamongmenandwomen. A closelook at the datarevealsthat
therearevery few interracialmarriagesn our sample.

Themiddle panelreportsthe averagenumberof pre-schoolerandschoolagechildrenper
householdaswell ashouseholdhonlaborincome. Thesevariablesareall treatedasendoge-
nousin the empiricalwork. Although thereis mixed evidenceconcerningthe endogeneity
of numberof childrenin womens labor supply[e.g., Mroz (1987)], we deempreferableto
instrumentthesevariables.The averagenonlaborincomeperhouseholds approximately$8
000. lIts large varianceis essentiallydue to the fact that youngerhouseholdgendto have
negative assetgmortgage)whereaslderhouseholdfiave (on average)positive assets.

Ourse ratioindex is computedat the statelevel usingdatafrom the Censuof Population
andHousingof 1990. It correspondgo the numberof malesthat are of the sameageand
sameraceas the husbandof eachhouseholdover the correspondinghumberof malesand
females We experimentedvith variousdefinitionsof the sex-ratio: meanf sex-ratiosusing
the numberof femaleswho aretwo yearsyoungerthanthe husbandr basedon individuals
who areat most2 or 5 yearsyoungerthanthe husbandf eachhousehold.Theresultswere
very robustto thedefinitionused??0Our sex ratio index is computedunderthe assumptiorthat

incomenet of savings. At eachperiod, nonlaborincomenet of savings plus total householdvageincomeis

equalto thelevel of householdconsumptiorexpendituregthis representperiod-specifihiouseholdudgetcon-

straints).Thesecondstagecorrespond$o period-specifidaretoefficient allocationsof goodsandlaborsupplies
[seeBlundell and Walker (1986) for a discussiorof a life-cycle two stagebudgetingprocessn the caseof a

one-indvidual household].

22/ very naturalquestion however, is whetherthe appropriataneasuref thesex ratiois in termsof the mar
riage market or, alternatvely, in termsof the remarriagemarket. Theissue,here,boils down to a commitment
problem.Assumingthatcouplesareableto make up-frontbindingcommitmentat the dateof marriage only the
balanceof powers(hencethe sex ratio) at that date shouldmatter If, corversely suchcommitmentsannotbe
perfectlyenforcedthenoneshouldratherconsideithe currentvalueof the sex ratio. Fromatheoreticaperspec-
tive,onecanprobablypreferthe secondnterpretationsincemembersannotcommitnotto divorce.Shouldthe
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therelevantmarriagemarketis limited to one’s own race.As showvn in the Table1, themean
se ratiois slightly higherfor Whitesthanit is for Blacks,but the latterhasa largervariance
thatis obsenableboth state-wiseandage-wise.

The modelwasalsoestimatedisingsex-ratioscomputedat the countylevel. The county
of residenceeportedn the PSID wasmatchedo countylevel dataon maleandfemalepop-
ulationsfrom the 5% Public UseMicrodataSampleof the 1990censusUnfortunately mary
casedurnedout to have too few obsenationsto computemeaningfulsex ratios. Sex ratios
for blackswere particularly proneto measuremengrrors. We thus usedstatesex ratios as
instrumentdor countysex ratios. Theresultswerevery similar to thosereportedhere??

Four featuresof the divorcelaws areconsideredn the empiricalanalysis:mutualconsent
vs unilateral, propertydivision, enforcemenbf supportorders,and spousalinterestin pro-
fessionaldegreesandlicenses’* As of 1989, moststateg42) hadadoptedunilateral-dvorce
laws. Amongtheseasmary as24 allowedunilateraldivorceonly afteralengthyseparation
that lastedbetween6 monthsand5 years. We follow Peters(1986) and Gray (1998) and
definethem as mutual-consenstates. Propertydivision refersto statemarital-propertysys-
temswhich canbe eitherof community-propertyor common-lav.>®> Courtsdo not have the
samediscretionto protectvulnerableparties(usuallywomen)undercommon-lav. Therefore
marriedwomens baigaining power is likely to be strongerin community-propertyjurisdic-
tions. Furthermoreinsofar ashouseholdssetaredisproportionatelyn the husbands name,
mutual-consendivorcelaw alsoadwantagesvomenin common-lav states?® which represent
96%of our samplethoughit disadwantagesvomenin community-propertptates’’ Enforce-

prospecton theremarriagemarket brutally evolve, a renggotiationof the initial contractis difficult to prevent,
especiallywhen,in the new contet, remainingmarriedwould violate one members individual rationality con-
straint. An informal supportto this view is provided by Thomaset al’s (1997)finding thatwealthat marriage
doesnot seemto influencethe intra-householdalanceof power in thoselndonesiarregionswherewealthis
traditionally pooledwithin the household.

23For the sale of brevity theseresultsareomittedfrom this paper althoughthey areavailableuponrequest.

240therfeaturesof divorcelaws have beenconsideredn preliminarywork. Unfortunately noneturnedoutto
be statisticallysignificant. A very detaileddiscussiorof statedivorcelaws relevantto our sampleperiodcanbe
foundin FreedandWalker (1991).

25Arizona, Mississippiand Nevadaare community-propertystatesthat provide for “equitable” ratherthan
“equal” distribution of propertyupondissolution.They arethustreatedascommon-lav states.

26Notice however that, at one extremetail of the distribution, thereis someevidenceshaving that switch
from mutual-consento unilateral-dvorcelaws led to areductionin femalesuicide,domesticviolenceandin the
numberof femalesmurderedby their partnerg(Stevensonand Wolfers 2000). Presumablytheseeffectscould
partly be explainedby a greateraccessibilityto divorce.

27This suggestsfollowing Gray (1998), to introduceinteractive termsbetweenthe mutual-consenand the
community-propertglummyvariablesn theequation®f themodel. Howeverthesetermswerenever significant
in ary equation,presumablybecausenf the very small proportion (4%) of community-propertystatesin our
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mentof supportordersrelateso theability of thestateto have paymenimadedirectlyto court
officers. Finally, spousainterestin professionatiegreesrefersto stateswhich treatthe value
of degreesandlicensesasdivisible propertyupondivorce. The two latter featuresarelikely
to favor women.

Thebottompanelof Table1 reportsmeanvaluesfor all four features® Thesearedummy
variablesthat equall in caseghat are deemedo increasewomens bagaining power. As
shown in thetable,few households$n our samplefall underthe community-propertysystem
andmostarein unilateralstates.Lik ewise, the majority of our householddive in stateshat
provide direct paymentsof supportordersto the courts,and roughly half live in statesthat
treat degreesand licensesas divisible assetaupon marital dissolution. Following a simple
econometridestdiscussedelow, all four featuresof statedivorcelaws areaggreatedinto a
singleindicatorthatwe referto as“DivorceLaws Index”. This variableis a roughproxy of
the extentto which statedivorcelaws are“f avorable” to womenin a bargainingcontet. In
oursamplejt rangesdetweerl and4 with anaverageof 2.48.Its large standarcderror(= 0.88)
indicateshatsomestateshave few provisionsthatfavor women,whereasthershave mary.

4.2 Results

The parametridorm thatwe estimatewasintroducedin equationg6 ) and(7).2° Preference
factorsinclude the numberof pre-schoolage children, the numberof schoolage children,
educationage,dummyregionalvariablesandaracedummy(=1 if white). This specification
is relatively standardn thelaborsupplyliterature[e.g., Mroz (1987)]. It mustbe stressedhat
theracedummycontrolsfor the potentialcorrelationthatmay exist betweerthe sex ratio and
laborsupplythatcouldarisedueto araceeffect3°

Beforediscussinghe results,the issueof endogenousovariatesmustbe addressedIn-
deed,unobsered individual characteristicsnay be positively correlatedwith wagesand/or
nonlaborincomeand hoursof work, thus creatingspuriouscorrelationbetweenright hand-
sidevariablesandthe error termsof the hoursequations.We thusfollow Mroz (1987)and

sample.

28Note that the meansrepresenstateaveragesveightedby the distribution of our sampleacrossthe various
states.

2\We alsoestimatedhe modelby distinguishingbetweenrhusbands andwife’s nonlaborincometo provide
oneadditionaldistributionfactor Unfortunatelytheparameteestimatesverenever statisticallysignificantwhen
doingso.

30Wwe alsoestimatethe modelseparatelyfor BlacksandWhites. The resultsarequite similar but lessprecise
thanthosereportedn this sub-section.
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usea secondrderpolynomialin ageandeducatiorto instrumenthewagesthe nonlaborin-
comeandthe numberof pre-schoolerandschoolagechildren. ! Otherinstrumentsnclude
fathereducationyeligion andcity size(3 dummies).In the unrestrictedsersion,thereare28
parameterso estimateand over 68 instrumentgseeTables2 and 3 for the completelist of
instruments).

The variousversionsof the modelare estimatedusinga full informationGMM method.
Oneadvwantageof thisapproachs thatit alsotakesinto accounheteroskdasticityof unknowvn
formin theerrors,whichcannotbedoneusingafull informationmaximumlik elihoodmethod
[seeDavidsonandMacKinnon(1993),ch.18]. Thereforejn thepresencef heteroskdasticity
of unknown form our estimatorshouldbe asymptoticallymoreefficientthan3SLSor FIML. 32

Table 2 provides estimationresults. In the first two columns,we reportthe parameter
estimate®f the unrestrictednodelin which the distribution factorreflectingthe statedivorce
laws is first broken down into four separatelummyvariables.Most parameteestimatesare
statisticallysignificantat corventionallevels. In particular thoseassociateavith wagerates,
nonlaborincome,andsex ratio arestatisticallysignificantatthe 5% or 10%level. A Hansers
testdoesnot rejectthe validity of the instrumentsandthe over-identifying restrictions. The
teststatisticof 22.9is to be comparedvith thecritical valueof the x3 - (40) = 55.7.

Theparameteestimate®f theunrestrictednodelprovide interestingresultshatareworth
mentioning.For instanceaccordingo ourresultsaonepercentagenitincreasen thesex ra-
tio reducesvives’annualaborsupplyby 17,9hourswhile it increasefiusbandstaborsupply
by 45 hours. Theseresultsthusrejectanimportantrestrictionof the unitary modelaccording
to which no distribution factorinfluencesbehaior. It alsorejectsthe simple versionof the
“separatespheres’model(Lundbeg andPollak 1993)which assumeshatthe threatpointis
not divorce but an uncooperatie marriage®® Furtherevidenceon this matteris provided by
the parameteestimatesssociateavith the statedivorcelaw variables.Indeedmary of them
arestatisticallysignificantandof oppositesignin womensandmen’s equationsFor instance,
womenliving in community-propertystatesandthoseliving in mutualconsenstatesendto

31The estimatedoeficientsof wagesandnonlaborincomearerelatively insensitve to theinstrumentatiorof
thechildrenvariables.

32In the unrestrictedform of our model, which is linear in parameterspur estimatoris identical to the
Davidson-MacKinnon$ H3SLSestimator The acrorym refersto a modifiedversionof the corventional3SLS
estimatorthat attainsgreaterefficiency in the presencef heteroskdasticityof unknovn form. However our
estimatordoesnot correspondo the H3SLSestimatoiin therestrictedversionof the modelsincetherestrictions
ontheparameterarenonlinear

33Theoretically onecouldalsotestrestrictionsof this model(or alternatie 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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work lessthanotherwise.On the otherhand,menliving eitherin stateswhich have stringer
enforcementaws or that treatlicensesand professionaldegreesas divisible assetdendto
work morethanothers. Theseresultsarealsoincompatiblewith boththe unitary modeland
the simpleversionof the“separatespheres’model.

The parameteestimatef the divorcelaw dummyvariablesin eachregressiorarerela-
tively similarin magnitude A joint Wald testof equalityof coeficientsin wives’laborsupply
and of equality of coeficientsin husbandslabor supplyyields a statisticof 0.88 which is
muchsmallerthancritical valueof x2 ,s(6) = 11.07. We thusaddup the dummyvariables
into a single indicator and reportthe estimationresultsof the unrestrictedmodel that uses
this “Divorce Laws Index” in the secondcolumnof thetable. The resultsof this modelare
very similar to thoseof the modelwith divorcelaws dummies.Accordingto our estimatesa
onepoint unit increasdn the index, which reflectsthe adoptionof a divorcelaw deemeda-
vorableto women,reduceswives’ labor supplyby approximately46 hourswhile it increases
husbandslaborsupplyby 81 hoursoverayeat

As discussedbore, it canbearguedthattestsof the unitaryor “separatespheres’models
may bebiasedsincethe sex ratio anddivorcelaws arelik ely to be correlatedvith unobsered
variablesrelatedto the labor markets. We suggestedn Section2 a convenientway to dis-
criminatebetweenthe marriagemarket andthe labor market hypothesespamelyto analyze
theimpactof the distribution factorson the labor supplyof singles:the latter shouldbe zero
accordingto the marriagemarket hypothesisyhereasin the labormarket story, the sex ratio
shouldinfluencethelaborsupplyof bothsinglesandcouplesn asimilarway. Table3 reports
OLSandGMM regressiorresultsof maleandfemalesingles’hoursof work 34. In bothGMM
estimationsHansertestsdo not rejectthevalidity of theinstrumentsandthe over-identifying
restrictions.We find thatthe sex ratio is statisticallysignificantonly in the GMM regression
on the sampleof women,but its parameteestimates of oppositesignto thatof wives. Fur-
thermore the Divorce Laws Index is not statisticallysignificantin eitherthe maleor female
regressions We concludethat althoughthe sex ratio andthe divorcelaws may partly reflect
conditionson thelabormarket, it probablyis notthe whole story.

Thecolumnsassociateavith the generakollective modelin Table2 provide resultsbased
on the assumptiorthat the ratios of the effects of the sex ratio to the Divorce Laws Index

on labor suppliesare equal. This correspondso the equality% = % in conditions(8).2°

34We did not usethe sameagegroupasthe oneusedfor couples(30-60)sincedoingthis severelyreducedhe
samplesizeandmademostcoeficientsnonsignificant.

350nemustreckonthatthetestperformeds approximatve sinceour DivorceLaws Index is adiscretevariable.
This implies that, strictly speaking,the weighting factor u(w., w2, y, 2, s) is not differentiablein this index,
whichviolatesanassumptiorof our generaimodel.

23



The coeficientsarevery similar in the unrestrictedandthe restrictedversions. Moreover, a
Newey-West's testdoesnot rejectthe validity of this restriction. The teststatisticis equalto
the differencein function valuesof the restrictedandunrestrictedversions(= 0.024) andis
muchsmallerthantherelevantcritical valueof x3 ,-(1) = 3.84. Thereforeour resultsdo not
rejectthe generalversionof the collective modelwhich allows for externalitiesof any kind.

The next columnsprovide resultsof the collectve modelwith caring. The constraints
imposedby this morerestrictve modelboil down to 7}‘4 = T]’:5 = Tj’:; asgivenby (8), where
’;34 is the ratio of the effects of the cross-vagevariable(in log) on labor supplies. Again,
one cannotrejectthis joint hypothesissince the Newey-Westtest statisticis equalto 2.58
< X8o0s(2) = 5.99. Shouldthe distribution factorsreflectonly labor market mechanisms,
therewould be no reasonto expectthat thesespecificrestrictionsbe satisfied. Interestingly
using Wald tests(test statisticsof 4.5 and 4.8, respecitiely), onerejectsthe hypothesighat
C, = Dy andCy; = D,, wheresubscriptl holdsfor the sex ratio and subscript2 for the
DivorceLaws Index. This providessupportfor thetheoreticalpproactwe usedto derive the
restrictionsof the model. Also, Slutsky conditionson the laborsupplyof womenareglobally
satisfiedwhile they arelocally satisfiedfor all menin the sample. All in all, thesetestsdo
not rejectthe collective modelwith caring. The lastcolumnof Table 2 reportsthe implicit
parameter®f womens sharingrule asderved from the restrictedparameter®f the model
with caringandusingequation(10). All parameteestimate®f the sharingrule (exceptthat
of log wy,) arestatisticallysignificantat corventionallevels.

In orderto gaininsightinto theinterpretatiorof the parametersf thesharingrule, Table4
reportsthe partialderivativesof the sharingalongwith their standarderrors. Thefirst column
of thetablereplicatedastcolumnof Table2. Thesecondtolumnreportsthe partialderivatives
themseles. They representheimpactof a maginal changein onevariableon the nonlabor
incomeaccruingto the wife aftersharing.Accordingto our parameteestimatesa onedollar
increasein the wife’s wagerate, wy, (which is equivalentto an annualincreaseof $1,740
(1988)in her laborincome, at the meanof hoursworked by women)translatesnto more
incomebeingtransferredo her husband.At samplemean,the transferamountsto $1,634,
althoughthis effect is not preciselyestimated.Also, a onedollar increasen the husband
wagerate,wy, (equivalentto anannualincreaseof $2,240in his laborincome)translatesnto
moreincomebeingtransferredo his wife. Indeed,the table shavs that, at the meanof the
sample, $600will be transferredo his wife, but againthis effect is impreciselyestimated.
Theseresultssuggesthatwivesin our samplebehae in morealtruistic mannertowardtheir
husbandhanthe otherway around thoughthe effectsarenot measuredvith muchprecision.
Thenext line indicatesthata onedollar increasan householdhonlaborincomewill increase
thewife’s nonlaborincomeby 70 cents.
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Thenext coupleof linesreporttheimpactof thedistributionfactorsontheintra-household
allocationof nonlaborincome. As indicated,a onepercentag@ointincreasdn the sex ratio
will inducehusbandgo transferan additional$2,1630f incometo their spouse.Lik ewise,
a one point increasein the Divorce Laws Index similarly induceshusbandgo transferand
additional$4,310to their wives. Both estimatesare statisticallysignificantat corventional
levels andprovide strongsupportto the fact that externalfactorsmay have sizeablempacts
ontheintra-householdiecisionprocess®

Theothercolumnsof Table4 reportvariouslaborsupplyelasticities.In generatheseelas-
ticities arecomparabldo thosefoundin the empiricallabor supplyliterature. At the sample
mean,womens wage elasticitiesare positive and statistically significantin the unrestricted
modelandthetwo versionsof the collective model. They arealsovery closevaryingbetween
0.227and0.235.Men’s wageelasticitiesarenegative but very small (varyingbetween0.073
and-0.103)and not statisticallysignificant. Cross-vageelasticitiesare all negative and sta-
tistically significantonly in the caseof husbandslabor supply Moreover, both men’s and
womens labor supply elasticitieswith respectto nonlaborincomeare negative. Moreover,
they aresignificantatthe 5% or the 10%level.

The last two columnsof the table report the own-wage elasticitiesof individual labor
supplies,conditionalon after sharingnonlaborincome(¢ andy — ¢, respectiely). These
elasticitiesarederivedfrom equationg11) and(12) andrely onindividual preferenceslone
sincethey ignore ary effect wageratesmay have on the intra-householdiecisionprocess.
Both womens andmen’s elasticitiesaresignificantbut smallerthanthosereportedn thetwo
previous columns.This simply reflectsthefactthat,in the latter casesa marginal increasen
eitherspouses wageratereducegheir shareof the nonlaborincome,whichin turnincreases
their laborsupplythroughanincomeeffect.

36The modelwas also estimatedusing a samplethat excludedcoupleswith preschoolers Arguably young
children constitutethe mostimportantsourceof non-separabilityin spousesipreferencegLundbeig (1988)].
Consequentlyincluding suchfamiliesin the sampleincreaseghe likelihood of rejectingthe collective model
with caring. The resultsbasedon the restrictedsamplearevery similar to thoseobtainedusingthe full sample.
Theonly noticeabledifferencerelatesto the impactof the distribution factors.Both anincreasen the sex ratio
andin the Divorce Laws Index generatemuchlarger transfersfrom the husbando his wife whenthereareno
preschoolerén the household.Presumablyspousesre moreresponsie to changesn the marriagemarketin
theabsenc®f youngchildren. Theseresultsarenotreportedn the paperfor the sale of brevity but areavailable
onrequest.
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5 Conclusion

The purposeof this paperis twofold. We first extend Chiapporis (1992)collective modelof
householdabor supplyto accountfor so-calleddistribution factors. The main thrustbehind
this modelis the assumptiorthat the householddecision-processyhatever its true nature,
leadsto obseredoutcomeghatarepareto-€iicient. It alsoassumeshatpreferencesreego-
tistic or “caring” in the Beckerian (1991) sense. Distribution factorsare variablesthat are
thoughtto affect the internal decisionprocessbut to have no incidenceon individual pref-
erencer the joint consumptiorset. By introducingdistribution factorsinto the model,we
showv that the identificationof the structuralparameterss greatly simplified. Furthermore,
theintroductionof distributionfactorsgeneratesew testableestrictions.Also, whenatleast
two distribution factorsareassumedthe efficiency assumptiorcanbe testedevenwhenvery
generabpreferencesvith externalitiesof ary kind (including public goods)areallowed.

The secondgoal of the paperis to provide further empirical evidenceon the efficiency
assumptioraswell ason therelevanceof distribution factorsto theinternaldecisionprocess.
Thetwo factorswe considerarestate-leel sex ratiosanda compendiunof statedivorcelaws.
The empiricalanalysisis basedon householdabor supplydravn from the 1989wave of the
PSID. The efficiengy hypothesisbothin a modelwith caring preferencesandin one with
very generalpreferencesgannot be statisticallyrejected. Indeed,the non-linearparametric
constraintghatderive from both modelsare consistenwith the data. Our resultsthusreject
oneimportantpredictionof the unitary model,namelythat distribution factorsareirrelevant
to intra-householdlecisions. They are also at oddswith Nashbagaining modelsthat as-
sumethatthe fall-backoptionis internalto the household.Quite to the contrary we provide
somesupportfor Becker’s (1991)claim thatthe stateof the marriagemarketis animportant
determinanbf theintra-householdiecisionprocess.

Undertheassumptionsf efficiency andcaringpreferencedt canbeshavn thattheinter-
nal decisionprocessnay be viewed asa two-stepprocessNonlaborincomeis first allocated
amongspousesccordingto a so-calledsharingrule thatdependsn distribution factorsand
othervariables. Next, spouseshoosetheir labor supply subjectto their individual budget
constraint. Given efficiency was not rejected the parameter®f the sharingrule associated
with our modelcanbe recovered(up to a constantiandanalyzed.It turnsout that mostpa-
rameterof the sharingrule aresignificantlydifferentfrom zero. In particular we find thata
onepercentag@ointincreasan the proportionof malesin a populationdefinedby age,race
andjurisdictioninduceshusbandsén this populationto increaseheir transferto their wife by
$2,1630n average Lik ewise,passagef adivorcelaw thatis favorableto womenwill induce
husbandso transferonaverage anadditional$4,310to theirwife. Thelatterresultillustrates
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theusefulnes®sf thecollective approachn analyzingtheconsequenceas publicpolicies,and
in particulardivorcelegislation,on the allocationof incomeandwelfarewithin marriage.

We reckon our empiricalanalysisis subjectto somelimitations though. Indeed,our es-
timatesare conditionedon a sampleof individual that have chosento live with a spouseand
could suffer from selectvity biasesasa result. In regionswherethe sex ratio is relatively
small, more“low-quality” menarelikely to marry giventhe scarcityof menin the marriage
market. A positive correlationbetweerguality in the marriagemarket andin thelabormarket
will yield aspuriouscorrelationbetweerthe sex ratioandmalehoursof work. More research
on collective modelsthatendogenizéoth maritalchoicesandlaborsupplyis clearlyneeded.

Finally, our approachassumeshatthe sex ratio is exogenous.It canbe arguedthatthis
variableadjustsacrosgegionsto equilibratethe marriagemarkets[Becker (1991)]. While we
presensomeevidencethatsuggest®therwisejt would beimportantto pay moreattentionto
thefactorsthatexplain variationsof the sex ratio acrossegions.
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APPENDIX : Proof of Proposition 3

A Onedistrib ution factor

Startfrom :
hl :]J'1 (W1,¢(w1;w2ayasaz)’z)’
h2 = H2 (wz,y - ¢(1U1,w2,y; S,Z),Z) :
Then: Bl
A = u:)LQ = QS’LUQ,
hy ¢y
B = fyy _ b, ,
hg 1-¢,
hl
C == _i - ﬂ)
hy ¢,
and 12
D=2 = —9s
hy  1-4¢,

AssumethatC # D. Thenthelasttwo equationgive:

D
¢y = D—C’

CD

s = D-C

Thenthefirst two leadto :

BC
buy, = D_C’

AD
bw = p_c

Thesepartialsarecompatibleif andonly if they satisfythe usualcrossderivative restric-
tions.Hence thefollowing conditionsarenecessarandsufficient :
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0 ( BC ) 0 ( AD )
awg D-C N 8w1 D-C '
If theseequationsrefulfilled, then¢ is definedup to anadditive functionx (z) depending
only onthe preferencéactorsz. Theinequalities(2¢g) and(2h) of Proposition2 follow from

standardntegrability aguments Finally, the knowledgeof Marshallianlaborsuppliesallows
to recover preferencesor ary givenvalueof « (z).

B Several distrib ution factors

If thereareseveraldistributionfactors thenthey canenterlaborsupplyfunctionsonly through
thesamefunction¢. Thisimpliesthat:

hy _ by _ B,

A
for all I. Moreover, equations4 that determinethe ¢,,’s are obtainedin the sameway as
the equationfor ¢, in the caseof onedistribution factor Notice finally that condition (27)
combinedwith the assumptiorthat Cy # D; imply thatC; # D, forl = 2,---,L, In
equationg4). |
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TABLE 3

PARAMETER ESTIMATES — SINGLES

HouRs/1000
oLs GMM
Wowen Men Wowen Men
log w -0036 -0.040 | -0177 0.171
(0.049) (0.048)| (0.253) (0.207)
Nonlaborincome(/1000) -0.001 -0.001 | -0001 -0.003
(0.001) (0.001)| (0.004) (0.002)
Sex Ratio 4187 1121 | 5.857 0.695
(2569) (2.070)| (2.819) (2.488)
DivorceLaws Index -0.018 0.015 | -0152 -0.025
(0.039) (0.034)| (0.160) (0.118)
Intercept -0.374 1.186 | -0.739 1.405
(1.243) (1.020) | (1.294) (1.137)
Education 0.077 0.038 | 0.095 0.000
(0.020) (0.021)| (0.035) (0.045)
Age 0052 -0.015 | 0.079 -0.047
(0.038) (0.030) | (0.062) (0.036)
White 0.123 0.182 | 0.111 0.206
(0.111) (0.089)| (0.166) (0.110)
North East -0083 -0.052 | -0094 -0.114
(0.104) (0.082)| (0.123) (0.111)
North Central -0.202 0.038 | -0.193 0.015
(0.078) (0.075)| (0.081) (0.080)
West -0243 -0.166 | -0.184 -0.146
(0.101) (0.092)| (0.121) (0.117)
Valueof Function 4470 9.591
Numberof Obsenations 572 498 572 498
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