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A bstract

T hispaperpresentsaneconomicanalysisoftheevolutionofreligiousandethnic
characteristicsinamodelofintergenerationaltransmissionofculturaltraitswhich
occursthroughfamilysocializationandmaritalsegregationdecisions.

T hemodelimpliesthatthefrequencyofintragroupmarriage(homogamy), as
wellasthesocializationratesofreligiousandethnicgroups, dependsonthegroup’s
shareofthepopulation;minoritygroups searchmoreintenselyforhomogamous
mates, andspendmoreresourcestosocializetheiro¤spring.

W estudytheimplicationsofthemodelregardingthee¤ectofthesocialmatch-
ingtechnology, divorceratesandthedegreeofculturaltolerancebetweengroups
ontheevolutionofculturaltraits.

Existingempiricalevidencebearingdirectlyandindirectlyontheimplications
ofthemodelisdiscussed.
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1 Introduction
H istorycontainsseveralexamplesofthestrikingpersistenceofethnicandreligioustraits.
Basques, Catalans, Corsicans, IrishCatholics, inEurope, andQ uebecoisinCanada, have
allremainedstronglyattachedtotheirlanguages andculturaltraits eventhroughthe
formationofpoliticalstateswhichdidnotrecognizetheirethnicandreligiousdiversity.
Jewsofthediasporahavemaintainedatenaciousreligiousandethnicidentityresisting
manyattemptsatacculturationandevenextermination. M anysmallethnicandreligious
enclaves arehighlyresilient. Forexample, smallcommunities ofO rthodoxChristian
A lbanians livingin thesouthofItalysincetheyemigratedthere inthe15th century,
maintainedtheirlanguageandreligiousfaith. Similarly, smallwhitecommunitiesinthe
FrenchCaribbeanislands, ‘B lancs M atignons’, preservethemselves from racialmixing,
andhavedonesosincethe18thcentury. L ong-liveddivisionsalongculturalandtribal
linesarestillcommonplaceinmodernA frica(M cEvedy, 19 9 6).

T heseandthemanyotherexamples ofthepersistenceofculturaltraits inhistory
shouldobviouslynotbeinterpretedasevidencethatculturaltraitsarenecessarilymain-
tainedagainstallodds. T herapidassimilationofJewsinItalyisaclearcounter-example
(D ellaPergola, 19 7 2). B utthepersistenceofculturaltraitsandthedi¢cultyofaccul-
turatingminoritiesdoesoftentakesociologistsandanthropologistswhostudycultural
evolution by surprise. Forinstance, mostsociologicalworkon A merican Jews in the
50s and60s predictedthe‘extinction’ofJewishO rthodoxy, therebyfailingtoidentify
theroots ofthedemographic‘R enaissance’thatO rthodoxJewishculture in theU .S.
has been experiencingsince the 7 0s (M ayer, 19 7 9 , Ch. 1). M ore generally, Claude
L evi Strauss (19 9 7 ) has recentlyobservedthattherisks ofculturalassimilationhave
beenmuchover-statedintheanthropologicalandsociologicaldebateofthe50s, because
cultureshavedemonstrateda‘veryresilientstrongcore’. 1

T hepersistenceoftheevolutionofethnicandreligioustraitsismirroredinhighand
persistentintragroup marriage (homogamy) rates, even forsmallethnicand religious
groups. Forinstance, ethnicintermarriagewasvirtuallyunknowntoimmigrants inthe
U .S.attheturnofthecentury. Pagnini-M organ(19 9 0), forinstanceestimatethatItalian
andPolishimmigrantsaroundthebeginningofthecenturyintheU .S.weremorethan
2 ;0 0 0 timesmorelikelytomarryintheirethnicgroup thantointer-marry. T heyalso
notelowlevelsofinter-marriagepersistinginsecondandthirdgenerationimmigrants.
R eligioushomogamyisalsoverywelldocumentedformostreligiousgroups(e.g., Sander,

1W ecan even readthepoliticaldebateon assimilation in theU nited States as areaction tothe
persistenceofculturaltraitsdespitethee¤ortsoftheassimilationandA mericanizationmovementborn
inthebeginningofthecenturytoincludeimmigrants, ando¤eroffullparticipation. Facinggrowing
resistancetoassimilation(religiouslyandevenlinguisticallysegregatedparochialschools, forinstance,
spread inthis period;seeTyack, 19 7 4), bythe 20 s themovementturned intoan increasinglyhostile
demandforimmigrants’acculturationtotheEnglishlanguageandA mericanculture(seeD avis, 19 20,
foraselectionofearlyreadingsonassimilation). T heheateddebateovermulti-culturaleducationhas
continuedandhasrecentlytakenaradicalturn;seeG lazer(19 9 7 ).
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19 9 3, forCatholics, andJohnson, 19 80, Schoen-W einick, 19 9 3, forotherdenominations).
InSection2wereportinsomedetailontwoethnographicexamplesofpopulationswhich
adoptextremestrategiesofmarriagesegregationtopreservespeci…cculturaltraitsand
tosocializechildren: aristocrats inFranceandO rthodoxJewsinN ewYork.

T hehistoricalexamples and evidenceofculturalpersistenceandhomogamyraise
importantquestions regardingculturaltraits, particularly ethnicand religious traits,
theirdeterminants intheshortrunandtheirlongrundistributioninthepopulation.

T hispaperstudiestheevolutionandpersistenceofculturaltraitsasdynamicproper-
tiesofculturaltransmissionandsocializationmechanisms. Inparticular, weconcentrate
on segregation bymarriagealongethnicand religious lines as amechanism tofavor
socializationatthefamilylevel.2

T hemodelofsocializationwedevelop and study is motivated byvarious stylized
facts which emergefrom thesociologicalliterature (seethenextsection). W emodel
culturaltransmission as amechanism which interacts socialization inside the family
andsocializationoutsidethefamilyinsocietyatlargeviaimitationandlearningfrom
peers and rolemodels. In themodel, altruism motivates parents’e¤orts tosocialize
theirchildren, andtotransmittheirownculturaltraits. (Socializatione¤ortconsists,
forinstance, inthechoiceofneighborhood, school, orchurchattendance.) Families in
which parents haveahomogeneous culturaltraitareadvantaged in the socialization
process forthis trait, withrespecttoheterogamous families. Sinceeachparentwishes
totransferhis owntraittohis children, thechoiceofamateinthemarriagemarket
is functionaltothedesiretosocializetheeventualchildrenarisingfrom suchaunion.
W hilethenperfectassortativematching(completehomogamy)wouldariseoptimallyin
theabsenceofsearchcosts, wemodelthemarriageprocess as characterizedbysearch
frictions. M orespeci…cally, weassumethatbothmalesandfemalescansearchforamate
insomerestrictedpoolwhereadmissioniscostly, butwhereeverybodywhoisadmitted
hasthesameculturaltrait(henceallmarriages inthepoolarehomogamous).

W ederiveimplicationsofsuchculturaltransmissionmechanisms intermsofdi¤er-
entialbehaviorofculturalminoritiesandmajoritieswithrespecttotheire¤orttomarry
homogamouslyandtosocializechildrentotheirowntrait. W ealsostudythedynam-
icsofthedistributionofculturaltraits inthepopulationimpliedbysuchtransmission
mechanisms, andthedeterminantsofthelongrunstabledistributionoftraits, withthe
objectiveofunderstandingtheobservedpersistenceofminorityculturaltraits. Someof
theresultsandtheintuitionbehindthemaresummarizedbelow.

2Culturaltransmission, butwith random matingand exogenous propensities forsocialization, is
studied in biology;seee.g., Cavalli Sforza-Feldman (19 81). T heroleofmarriageas an institutionof
transmission ofculturalvalues has been stressed in anthropology, forinstance by Boas (19 28) and
L evi Strauss (19 49 ). Economists havemostlyconcentrated insteadontheagents’choiceoftheirown
preferences andvalues, as e.g., B ecker(19 9 6), B ecker-M ulligan (19 9 7 ), and, speci…cally forreligious
preferences, Iannaccone(19 9 0, 19 9 8) . Forgeneticrathenthanculturaltransmissionmodels, seee.g.,
Kockesen-O k-Sethi (19 9 7 ). W erefertoBowles(19 9 8) forasurveyandcompletereferences.
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M inorities, otherthings equal, havemorehighlysegregatedmarriagemarkets, and
exercisemoree¤ortindirectlysocializingtheirchildren. T heyhave, infact, astronger
incentivetosegregate, tobe homogamous and tosocialize theirchildren. Sincethe
population atlarge is mostly populated bymajority types, amemberofaminority
culturalgroup is likelytomarryheterogamouslyifhedoes notstructurehis lifesoas
tomeetmostlymates withthesametraits (e.g., bygoingtotheappropriatechurch,
livingintherightneighborhood, etc.). M oreover, aminoritytypeinanheterogamous
marriagewillhavedi¢cultytransmittinghis owntraits, sincethespousewillfavora
di¤erentsetoftraits, andpeersandrolemodelswillbetakenfromapopulationmostly
ofthemajoritytypes.

Patterns ofmaritalsegregations and socializationacross culturalgroups alsohave
e¤ectsontheevolutionofculturaltraitsinsociety. W eshowthattheculturaltransmis-
sionmechanismswestudygeneratedynamicsinthedistributionofculturaltraitswhich
tendtomulticulturalpopulations andawayfrom completeassimilationofminorities.
Culturalminoritiestendtoreactinequilibriumtotheprospectofculturalassimilation
withmarriage segregation, homogamous marriages, andwith more intense strategies
forthedirectsocializationofchildren. T houghmajorities havehigherhomogamyand
socializationrates overall, itis thesocialization e¤ort(which is higherforminorities)
todeterminethetransitionaldynamics ofthedistribution oftraits whenonetraitis
closetoextinction. A s aconsequence, the fraction ofthepopulation ofagents with
minoritytraits tends toincrease, minoritytraitsappearquitepersistent, andlong-run
multiculturalpopulationsarestable.

Inotherwords, linearextrapolationsofinter-marriagerates, socializationpractices,
anddemographicdynamics, tendtounderestimatethepersistenceofculturaltraits, be-
causeminoritiesreacttotheirassimilation. T heresilienceofmanyethnicandreligious
neighborhoodsinA mericancities, theincreasingdemandformulticulturaleducationin
A merican society, aswellas inmanyW esternEuropeancountries, andthehistoryof
manyculturalcommunitiessuchas A mericanO rthodoxJewscanhoweverbeexplained
bythecomplexinteractionofmarriagesegregation, directculturalsocializationoffam-
ilies, andchildren’sexposuretotheculturaltraitsofthemajorityofthepopulationat
large.

O urmodelofculturaltransmissionalsoallows us tostudythedynamice¤ects on
thecompositionofthepopulationwithrespecttoethnicandreligioustraitsofvarious
institutionalarrangementswithinmarriage. Inparticularwestudythelong-rune¤ectsin
thedynamicsduetostructuralchangesi) intheavailabilityofinter-culturalrelationships
(due forinstancetourbanization orinformation technologies), ii) in the freedom to
chooseones’mate, andiii) intheorganizationofthefamily(divorcerates, singleparent
families, femalelabormarketparticipation).

W eshowthatifthedistributionofthepopulationwithrespecttotheculturaltraits
issuchthatamajorityandaminoritytraitareidenti…able, thenahigheravailabilityof
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interculturalrelationships causes agents toreactwithhighere¤orts atmarriagesegre-
gationandsocializationofchildren. A negativedirecte¤ectviarandommatchingand
apositiveindirecte¤ectduetotheincreaseinthee¤orttomarryhomogamouslyand
socializecountereachotherina¤ectinghomogamyrates. T hedirecte¤ectonhomogamy
ratestendstobestronger, andhence, homogamydecreaseswitheasierinterculturalre-
lationships. A sthehomogamyratesdecrease, theprobabilityofhomogamousmarriages
decreases forbothgroupsbutlessrapidlyforthemajoritygroupthanfortheminority
group. A saconsequence, easierinter-culturalrelationshipsincrease, inthelong-run, the
fractionofthepopulationwiththemajoritytrait.

G reaterfreedom tochooseones’mate, arguablyarelativelyrecenthistoricaltrend
inmanyculturalpopulations, has similare¤ects. B y increasingthecosts ofmarriage
segregation, segregatione¤ortandhomogamyrates aredecreased. G reaterfreedom of
matingchoiceincreases, inthelong-run, thefractionofthepopulationwiththemajority
trait.

W ealsoshowthatahigherprobabilityofdivorcereducesatthemarginthevalueof
homogamousmarriage, therebydecreasinghomogamyrates inequilibrium. Theproba-
bilityofdivorcereducestheresources spenttosegregateinmarriageandhencebrings
moreheterogamyintheshortrun. A s inthecaseofeasierinterculturalrelationships,
theprobabilityofhomogamousmarriagesdecreasesforbothgroupsbutlessrapidlyfor
themajoritygroupthanfortheminoritygroup. H igherprobabilitiesofdivorcetendto
increase, inthelong-run, thefractionofthepopulationwiththemajoritytrait.

Similarly, changes in levels oftolerancebetween culturalgroups a¤ecthomogamy
ratesandthepersistenceofculturalminorities. Inparticular, anincreaseinculturaltol-
erancebetweentwogroupsinduceslessmaritalsegregationandlessfamilysocialization
in theshort-runtendingtobias culturalevolution, inthelong-run, towards thetrait
ofthemajoritygroup in society. (G reatertoleranceonthepartofthemajoritywith
respecttointermarriagewithminoritypopulationsgeneratesaformofacculturationof
theminority.)3

T hepaperisorganizedasfollows. First, inSection2.1, weintroducevariousstylized
factsonculturaltransmissionandsocializationwhichmotivateourmodelling. InSection
2.2 weanalyzetheimplicationsofthebasicmodelofmarriageandculturaltransmission,
providesomeextensions, andperformsomecomparativestatics. Section2.3. introduces
someempiricalevidenceonhomogamy, socializationpractices, andsegregationanddi-
vorce, o¤eringsupportfortheimplicationsofourmodelwithrespecttothetransmission
ofethnicandreligioustraits. Finally, Section3studiesthedynamicsofthedistribution
oftraits inthepopulationandderivesseveralcomparativedynamicimplications.

3T hegreatertoleranceofintermarriagewithJewsafterW orldW arII intheU .S.mightbethecause
ofthetrendtowardacculturationofJews, asnotedbyseveralcontributorsinthecurrentdebateonthe
‘Jewishidentity’intheU .S.;seeD ershowitz (19 9 7 ).
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2 M arriageandsocialization
Variousstylizedfactsonmarriagesasculturaltransmissionmechanismscanbecollected
fromananalysisoftheempiricalliteratureinsociologyandsocialpsychology.

1. Culturaltraits are usually adopted in the early formative years ofchildren’s
psychology. Family, peersandrolemodelsplayacrucialroleintheadoptionofcultural
traits. T hishasbeenextensivelydocumentedforreligiousandethnictraits, forinstance,
byClark-W orthington(19 8 7 ), Cornwall(19 88), D eVaus(19 83), Erickson(19 9 2), H ayes-
P ittelkow(19 9 3).4

2. Familiescareabouttheirchildren’sculturaltraitsandconsciouslyexercisee¤ort
inanattempttosocializechildren. A lso, homogamous families (i.e., families inwhich
parentshavehomogeneousculturaltraits)predominantlyfavorthetransmissionoftheir
owntraits. Psychologicalstudiesofheterogamouscouplesconsistentlyreporttheircon-
cernaboutthepossibleculturalattitudes ofchildrenwhendecidingtoform afamily
(seeR osenblattetal., 19 9 5, forracialtraits, andM ayer, 19 85, Smith, 19 9 6, forethnic
andreligioustraits). G ussinPaley(19 9 5) providesavividethnographicdocumentation
ofschoolchoiceofmiddle-class A frican-A mericanparentsinChicago’sSouthSide. T he
mainissueinthechoiceconsists intradingo¤ thelowacademicqualityofthepredom-
inantlyblackpublicschools andtheexposureto‘whiteculture’in integratedschools.
O ’B rien-Fugita(19 9 1) documenttheperceivedimportanceforJapanesefamiliesofthe
developmentofJapaneseschoolsafterW orldW arII intheU .S. (oftencontrarytothe
preferencesoftheirchildren). Similarattitudesaredocumentedformanyethnicgroups
(e.g., M ayer, 19 85, forJews, andTyack, 19 7 4, forG ermans, and, morerecently, G lazer,
19 9 7 , forA frican-A mericans).

3. T he e¤ectiveness offamily socialization depends stronglyon parentalagree-
mentonthetraittobetransmitted. Childrenofmixedreligiousmarriageshaveweaker
religiouscommitments thanthoseofreligiouslyhomogamousmarriages (H oge-Petrillo,
19 7 8), andO zorak, 19 89 ). A lso, childrenofmixedreligiousmarriagesareless likelyto
conformtoanyparentalreligiousideologies, andtopracticessuchaschurchattendance,
orprescribedfertilitybehavior(H eaton, 19 86, H oge-Petrillo-Smith, 19 82, andO zorak,
19 89 ).

T hesefacts motivateourmodelofsocialization. In particular, wemodelcultural
transmissionasamechanismwhichinteractssocializationinsidethefamilywithsocial-
izationoutsidethefamily, insocietyatlarge. (Socializationinsidethefamilyisalsocalled
‘directvertical’socialization, whilesocializationbysociety, whichoccurs viaimitation
andlearningfrompeersandrolemodels, isalsocalled‘oblique’socialization.)5

4T hetransmission oftraitswhich areformedlaterin thepsychologicaldevelopementofchildren,
though, isoftendominatedbytheroleofpeers;seee.g., East-Felice-M organ(19 9 3) forevidenceonthe
transmissionofattitudestowardsexualbehavior.

5T histerminologyistakenfromCavalli Sforza-Feldman(19 81).
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W emodeldirectverticalsocialization through parents havingaltruisticattitudes
towards theirchildren. A ltruism motivates parents toexerte¤ortto socialize their
children, andtotransmittheirownculturaltraits. A nimportantassumptionwemake
inthisrespectisthatparentswishtotransmittheirowntrait, anddonotjustinternalize
theirchildren’spreferencesorsomemeasureoftheirsuccess. Indirectevidenceforsuch
‘paternalisticaltruism’comes, as alreadynoted, from studies ofparentalschoolchoice
decisions. A lso, an analysis ofnorms regardinginter-religious marriages reveals that
parents ofmostmajordenominations (from Catholics toBaptists andJews;butalso
forinstanceSeventh-D ayA dventistsandL utherans) atleasttendtowarnchildrennot
tointer-marry, justifyingtheirpositionwith aconcern aboutthereligious education
ofgrand-children(Smith, 19 9 6)6. Someevidenceinsupportof‘paternalisticaltruism’
canalsobederivedfrom socio-economicsurveys. Forinstance, inresponsetoN O RC’s
G eneralSocialSurvey’squestion, ‘W hichthreeofthequalitieslistedwouldyousayare
themostdesirableforachildtohave?’, ‘obedience’iscitedonaverageacrossthesample
morethan, (inorder) ‘self-control’, ‘success’, ‘studiousness’, ‘cleanliness’, andlessonly
than‘honesty’.7 8

T hisassumptionofparents’paternalisticattitudes is consistentwithourmodelling
ofculturaltraitsas‘pure’traits, withnodirecteconomice¤ect. Forinstance, weimplic-
itlyassumethatagents’economicopportunities, e.g., theirexpectedpresentdiscounted
incomeortheirhumancapitalaccumulationcosts, areindependentoftheirtrait. T his
is, ofcourse, anabstractionmeanttodisentangletheculturaltransmissionmechanism
fromothereconomicconsiderations. Ethnicandreligioustraits, morethanothercultural
traitsandattitudes, seemtoapproximatesatisfactorily‘pure’traits.9

W e…nallyassumethatfamilies inwhichparentshaveahomogeneousculturaltrait
areadvantagedinthesocializationprocessforthistrait, withrespecttoheterogamous
families. Sinceeachparentwishes totransferhis owntraittohis children, thechoice
ofamate in themarriagemarketis functionaltothedesiretosocializetheeventual
childrenfromsuchaunion. W hileassortativematchingwouldarisethenatequilibrium
intheabsenceofsearchcosts (seeBecker, 19 7 3, 19 7 4), wemodelthemarriageprocess

6Forexample, the19 83 CodeofCanonlawfortheCatholicChurch says: ” W ithouttheexpress
permission ofthecompetentauthority, marriage is forbidden between twobaptized persons, one of
whomwasbaptizedintheCatholicChurch...andtheotherofwhomisamemberofaChurch... whichis
notinfullcommunionwiththeCatholicChurch” (801). M oreover, thepermissioncannotbegranted
unless thefollowingcondition is full…lled: ”theCatholicpartydeclares thatheorsheis preparedto
removedangersoffallingawayfromthefaithandmakesasincerepromisetodoallinhisorherpower
tohaveallchildrenbaptizedandbroughtup intheCatholicChurch”.

7 A similarpatternofanswers is reportedtoasimilarquestion inthe N ationalSurveyofFamilies
andH ouseholds.

8Foranaturalselectionexplanationofpaternalisticformsofaltruism, seeB isin-Verdier(19 9 8).
9 H owever, someevidenceon thee¤ectofreligious and ethnictraits oneconomicopportunities is

found in W arren (19 7 0) and Sowell(19 9 4). A …rstanalysis ofthesee¤ects oftraits canbefound in
B isin-Verdier(19 96).
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ascharacterizedbysearchfrictions. M orespeci…cally, weassumethatwhilebothmales
andfemalescansearchforamateinsomerestrictedpoolwhereeveryoneadmittedhas
thesameculturaltrait(henceallmarriages inthepoolarehomogamous), admissionto
thepooliscostly. (W ethinkofdirectadmissioncosts, butalsoofthecosts intermsof
otherunmodelleddesirablecharacteristicsofthematch, whichderivefromconstraining
oneselftosearchinarestrictedpool.)

M anydi¤erentinstitutionsdofunctionatleastpartiallyasmarriagepoolsrestricted
alongculturaltraits. ForinstanceKwon (19 9 7 ) documents thecentralityoftheKo-
reanEthnicChurchinH oustonasamechanism forculturalidentityandasanetwork
ofcontacts among…rstandsecondimmigrationKoreanimmigrants. A similarpicture
regardinglocalcatholicchurches isdrawnbyM atovina(19 9 5) fortheSpanish-speaking
populationinSanA ntonio, Texas, between1821 to1860. Tobetterillustrateouranaly-
sis ofthemarriageprocess as amechanism fortransmissionofculturaltraits, and in
particulartoisolatetheinstitutionswhichmayfunctionasrestrictedmarriagepools, we
considertwoexamplesofpopulationswithratherextremesocializationpractices: aris-
tocratsinFranceandO rthodoxJews inN ewYork.
The Bottin M ondain andtheRallye. Various ethnographicstudies ofaristocrats have
revealedthe importanceoftheirattachmenttospeci…cculturalvalues andtheircon-
cernfortheinter-generationaltransmissionoftheirsymbolicandculturalcapitalsuch
as familynames, negativeattitudes towardsworkandmoney, andthe importanceof
landproperty(G range(19 9 6), M ension-R igau(19 9 3), P incon-P inconCharlot(19 8 9 ), de
SaintM artin(19 9 3)).

B uthowarethesevaluestransmitted?InFrancethemostrelevantinstitutionswith
thispurposearetheBottinM ondain, themainaristocracy’slistingbook, andtheR allye,
achainofdancingparties(G range, 19 9 6).

Families canbelistedintheBottinonlyifinvitedbyfamiliesalreadylisted. M ost
informationpublishedintheBottin M undain isfamilyanddynasticoriented, andpro-
fessionalindications arekepttoastrictminimum. 10 T heR allye, whichorganizes a
gatheringofbetween100 and500 youngpeopleeachmonth, consists insteadofagroup
ofyoungsinglewomen, whosefamilies arelisted intheBottin M ondain. T hefamily
ofeachwoman, when subscribingtotheR allye, commits tohostapartyforallthe
participantsoftheR allye.

A longwiththeBottin M ondain, theRallye is thereforean institution intendedto
stimulatehomogamousaristocraticmating. Itinvolvessubstantialresourcesspentbythe
di¤erentfamilies(partiesaregenerallyorganizedinsumptuouspalaces), andwellre‡ects
ourvisionofarestrictedpoolinwhichresourcesarespenttoincreasetheprobabilityof
beingmarriedhomogamouslywithrespecttotherelevantculturaltrait.

Fromasurveyof39 14nuclearfamiliesintheBottinM ondainduringtheperiod19 03-
10D atesofbirtharenotmentionedexceptforminorchildren, whichisusefulifthebookistobeused

asamarriagepool.
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19 8 7 , A rrondel-G range(19 9 3) estimatetheprobabilityofhomogamousmarriagefora
childofafamilyintheBottinM ondain. T hey…ndasigni…cantrateofhomogamywell
abovethatimpliedbyrandommatching. T heaverageprobabilityofbeingmarriedwith
someoneoftheBottinM ondainforadaughterofacouplelistedintheBottinis44% (in
theperiod19 50-19 69 ) and39 % (intheperiod19 7 0-19 83). Foryoungmalestheaverage
estimatedprobabilityineitherperiods is 39 % . W henthetwoparents shareimportant
aristocraticattributes (e.g., oldaristocracy, afamilycastle, ormembership inanaris-
tocraticclub), this probabilityis over65% foryoungfemales, andover80% foryoung
males.
TheShadchan. O rthodoxJews liveinmostlysegregatedneighborhoodsandadhereto
veryextremenormstopreservetheirreligiousandculturaltraits(seetheethnographic
studiesofH eilman, 19 9 5, andM ayer, 19 7 9 ). Inareligiouscommunitywhosevariouspro-
scriptionslimitcasualencounterbetweenthesexes, manymarriagesarearranged. T he
ethnographicstudyofO rthodoxJews inBoroPark, anO rthodoxJewishneighborhood
inBrooklyn, N ewYork, conductedbyM ayer(19 7 9 ) inthe 7 0s, surveysmatch-makers
(shadchans). T hisstudyrevealsthatnotonlydoshadchans serveasgo-betweens(‘tele-
phonenumbers’distributors’), butmostimportantlytheyalsoinform bothparties of
eachother’s adherencetoreligious norms, prescriptions andproscriptions (e.g., about
thedress codeofthewoman, thetenureattherabbinicalseminaryoftheman, etc.).
Essentially, theroleoftheshadchan inguaranteeingthepreservationofreligious and
culturaltraitsinmarriageispreserved, evenifitshistoricalroleinprotectingandmatch-
ingfamilies’assetshaslostmuchofits importanceandisnotanymoreanintegralpart
ofthetraditionalmarriagesystem.

A s importantasmatch-makingis (asarestrictedmarriagepool) inO rthodoxJew-
ishcommunities, ‘love-marriages’areslowlyreplacingarrangedones. N onetheless, for
instanceinBoroPark, manyinstitutions, fromkosherpizzaparlorsandcafeteriasofthe
hundredsoftheYeshivas (religiousschools) intheneighborhood, toO rthodoxsummer
camps, andYoungM en’s& W omen’s H ebrewA ssociation’sco-edactivities, operateto
substitutetheshadchan infacilitatingmatingbyreligiousandculturaltraits(seeagain
M ayer, 19 7 9 ).

T he institutions ofarrangedmarriages, segregatedlivingarrangements, segregated
educationinreligiousschool, andthecreationofrestrictedmarriagepoolslikesummer
camps, has been exceptionally e¤ective in promotinghomogamy forO rthodox Jews.
A ccordingtothe N ationalJews Population Survey, theintermarriagerate in 19 9 0 for
O rthodox Jews was only3% , as opposed to37% forConservative Jews and 53% for
R eform Jews.

T hepatternofhomogamyandsegregationobservedforFrencharistocratsandO rtho-
doxJews, whileextreme, iscertainlynotunique. B aker(19 7 9 ), forinstance, documents
similarratesofhomogamyforacommunityofU pperSilesianfarmerslivinginsegregated
neighborhoodsaroundanethniccatholicparishinTexas, from1850 to19 20. H omogamy
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rates inthiscommunityarestillveryhigh, ataround50 % .

2.1 TheA nalysis
Supposetherearetwopossibletypes, fa;bg, ofculturaltraits in thepopulation. In
particular, di¤erenttraitsmightcapturesomeaspectofethnictraitsorreligiousbeliefs.

Ineachperiodtherearetwostationary, equallysizedpopulationsofadultmalesand
females. A gents livetwoperiods. Youngagentsarebornwithoutwellde…nedcultural
traits, whichtheyacquire(inawaydescribedbelow)beforebecomingadult. Inhisadult
life, amalegetsmatchedwithanadultfemale(inawaytobedescribedbelow)toform
ahousehold. Inordertomaintainthesizeofeachpopulationstationary, weassumethat
eachfamilyunionhastwochildren, amaleandafemale.

Parentsarealtruistictowardstheirchildrenandwanttosocializethemtotheirown
speci…cculturalmodel. L etV ijdenotetheutilityatypeiparentderivesfromatypej
child(i2fa;bg). W eassumethenV ii> V ij(andV jj> V ji).11

T he socialization process is modelled as follows. T hefraction ofindividuals with
traitiinthepopulationisdenotedqi. A ll‘naive’children, withoutde…nedpreferences
orculturaltraits, livinginafamilyinwhichbothparentshavethesametrait, are…rst
exposedtotheirfamilytrait, sayi. ‘D irectvertical’socializationtotraitioccurswith
probability ¿i. W e imposetheextremeassumption thatonly families inwhich both
parentshavethesametraitcanverticallysocializetheirchildren. Childreninfamilies
witha‘mixed’traitpickthetraitofarolemodelchosenatrandom inthepopulation
(i.e., they picktraitiwith probability qi and traitjwith probability qj = 1 ¡qi).
Similarly ifa child from afamily with, say, traiti is notdirectly socialized, which
occurswith probability 1¡¿i, hepicks thetraitofarolemodelchosenrandomly in
thepopulation. Finally, socialization is costly. Socialization costs increasewith the
probabilityofsuccessfuldirectsocializationbyparents, andaredenotedH (̄ ¿i), fori2
fa;bg (̄ isjustaparameterwhichweshalluseinthecomparativestaticsexercises). T he
marriagechoice, then, hasacruciale¤ectonthesocializationtechnologyavailable, and
agents, choosingthebestmatetosocializechildren, aspireforhomogamyinmarriage.

11SupposeagentschoosewhenadultsomeabstractactionxinsomesetX . Childrenwithpreferences
oftypej, uj(x), thenwill, ingeneral, makeadi¤erentchoicethanparentsoftypeiwould, andviceversa.
A ltruisticparentswillnecessarilypreferchildrenwiththeirowntypeofpreferences whenevaluating
theirchildren’schoiceswiththeirown(theparents’) utilityfunction. Formally:

V ij=ui(xj); wherexj= argmaxx2X uj(x)

andhencetypicallyV ii > V ij (symmetricallyfortraitj). Itis importanttonotice, though, thatifthe
choicesetX dependsonthepreferencetype, andforinstanceislargerforagentsoftypei (e.g. because
type i agents arefavored inthelabourmarkets), thenparentsoftypej mightwanttosocializetheir
childrentotheoppositetypei. B yassumingthatV ii > V ij, asalreadymentioned, wee¤ectivelyrestrict
therelevanceofouranalysis to‘pure’culturaltraitswhichhavenoe¤ectontheobjectiveeconomic
successoftheagents.
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W emodelmarriagechoice inwhatfollows (wesetthenotation forthegeneralagent
i2fa;bg).

M atchingofadultindividuals isorganizedviaamarriagegame. Theprobabilityof
enteringanhomogamousmarriageisendogenouslychosenbyeachagent. M oreprecisely,
weassumetherearetworestrictedmarriagematchingpools(oneforeachculturaltrait)
whereindividualswiththesametraitcanpossiblymatchinmarriage. W ithprobability
®ianagentoftypeienters therestrictedpooland is marriedhomogamously. W ith
probability1¡®ianagentoftypeidoesnotgetmarriedintherestrictedpool. H ethen
entersacommonpoolmadeofallindividualswhohavenotbeenmatchedinmarriagein
theirownrestrictedpools. Inthiscommonpoolindividualsmatchrandomly. IfAiisthe
fractionofindividualsoftypeiwhoarematchedintheirrestrictedpool(inequilibrium,
bysymmetry, allindividualswiththesametraitbehaveidenticallyandhence®i= Ai)
the probability an individualoftype i in the common unrestrictedmarriagepoolis
matched inmarriagewithan individualofthesametype is then (1¡Ai)qi

(1¡Ai)qi+ (1¡Aj)(1¡qi);
andhencetheprobabilityofhomogamousmarriageofan individualoftypeiis given
by:

¼i(®i;Ai;Aj;qi) = ® i+ (1¡®i)
(1¡Ai)qi

(1¡Ai)qi+ (1¡Aj)(1¡qi)
(1)

W eassumethatindividualsoftypeicana¤ecttheprobabilityofbeingmatchedin
theirrestrictedpoolbychoosing®iatacostC (±®i), where± is justaparameterwhich
wewilluseinthecomparativestaticsexercises. T hetypicalproblem ofamaleoftype
iwillbetochoosetheprobabilityofmatchingintherestrictedmarriagepoolknowing
that, ifheismatched inanhomogamous household, hehas access toatechnologyto
socializehis children. A nagentwithtraitichooses ®i2 [0 ;1], forgivenAi, Aj, qi, to
maximize

¼i(® i;Ai;Aj;qi)W i(qi)+ [1¡¼i(®i;Ai;Aj;qi)][qiV ii+ (1¡qi)V ij]¡C (±®i) (2)

whereqiV ii+ (1¡qi)V ijrepresents theexpectedutilityofatypeiparentinanhet-
erogamousmarriage(inwhichthesocializationofthechildrenisdeterminedbyrandom
matchingonly);whileW i(qi)representsthecorrespondingexpectedutilityinanhomog-
amousmarriage. Sincehomogamousmarriagesareendowedwithadirectsocialization
technology, W i(qit) dependsontheparents’choiceofsocializatione¤ort, ¿i, aswellas
onmatchingprobabilityqi:

W i(qit) = max¿i [¿i+ (1¡¿i)qi]V ii+ (1¡¿i)(1¡qi)V ij]¡H (̄ ¿i) (3)

N otethatagentsiandjinteractnon-triviallyinthemarriagegame: agent’simax-
imization problem depends (via ¼i(:)) on Aj, the fraction ofagents oftypejin the
restrictedpool. Infactthemoreagentsoftypejintherestrictedpool, thelessofthem
intheresidualpopulation, andthemorefavorableforagentsoftypeithestrategyof
notenteringtheirownrestrictedpool(andbeingmatchedinthecommonresidualpool).
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A symmetricN ashequilibrium ofthemarriagegameis thenrepresentedbymappings
®i(qi)whichare…xedpoints ofthebestreplies ofagents i2 fa;bg derivedfrom the
maximizationofequation(2). T heprobabilityofhomogamousmarriageforagents of
typeiistheninequilibrium justfunctionofqi, andisdenoted¼i(qi).

Proposition1 U nderconvexityandregularityassumptionsoncostsC (±® i)andH (̄ ¿i)
(explicitelystatedintheappendix),

ThereexistauniquesymmetricN ashequilibriumofthemarriagegame, denoted[® (qi)]=
[® i(qi)]i2fa;bg;moreover, ®(qi) is acontinuousmapping.

Thesolutionofthesocializatione¤ ortchoiceofhomogamousfamilies, i.e. ofthemax-
imizationinequation(3), denoted [¿i(qi)]i2fa;bg, is acontinuousmapping.

2.2 Implications
In this section we study severalimplication ofthemarriage and socialization model
foragivendistribution oftraits in thepopulation, qi. T he implieddynamics ofthe
distributionoftraits is studiedinthenextsection.

Proposition2 The equilibrium probabilityofmatchingin the restricted pool, ® i(qi),
andtheequilibrium socializatione¤ ortofhomogamousfamilies, ¿i(qi), aredecreasingin
qi, fori2fa;bg.

T heprobabilityofmatchingintherestrictedpoolandthechoiceofsocializatione¤ort
ofhomogamousfamiliesarehigherforminorities, otherthingsequal.12 M inoritieshave
astrongerincentivetosegregate, tobehomogamous, andtosocializechildren. Infact,
anindividualinaculturalminorityhasalargeprobabilityofmakinganheterogamous
marriage ifhedoes notentertherestrictedpool, sincethecommonunrestrictedpool
wouldbemostlypopulatedbymajoritytypes. M oreover, aminoritytypeinanheterog-
amousmarriagewillnothaveaccesstothetechnologyofsocializationandhischildren
willbesocializedtotheexternalculturalenvironment, thatis, withlargeprobability,
themajoritytrait. T hismotivatesagentswithminoritytraitstohomogamy. O nceho-
mogamous, familieswithaminoritytraitstillhavelargeincentivestodirectlysocialize
theirchildrenbecauseifdirectsocializationisunsuccessful, onceagain, childrenwillbe
socializedtotheexternalculturalenvironment, i.e. mostprobablytothemajoritytrait.

12Itis importanttostress thatthis cross-sectionalinterpretationofProposition 2 requires cultural
traitsnottoomuchdi¤erentintermsoftolerancetoeachother, i.e. intermsofV ii¡V ij=¢V i;i2
fa;bg. M oreover, theidenti…cationofculturalminoritiesandmajorities isonlypossibleifthedynamics
ofthedistributionofculturaltraits is notatits stationarystate, sinceotherwisethepopulationwill
tendtobeevenlydistributedacrossculturaltraits;seeSection3. T hecross-sectionalinterpretationis
centraltoouranalysis becausemostoftheempiricalevidenceavailableonmarriageandsocialization
is infactcross-sectional;seeSection2.3.
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Itisalsoeasilyshownthatforanygivendistributionoftraits, qi, both®i(qi)and¿i(qi)
aredecreasingin socialization costs, ¯ , and increasingin thegain from socialization,
V ii¡V ij= ¢ V i. A lso, ®iisdecreasingin(while¿iisuna¤ectedby)marriagesegregation
costs, parametrized by ±. A positive change in the costofdirectsocialization, not
surprisingly, negativelya¤ects directsocialization e¤ort, butitalsonegativelya¤ects
entrytotherestrictedmarriagepoolsincethebene…tsoftherestrictedpoolconsistin
theoptiontousethedirectsocializationtechnology, which is nowmorecostly. Inthe
sameway, highergainsfromsocializationpositivelya¤ectbothdirectsocializatione¤ort
andentry intotherestrictedmarriagepool, whilehighermarriagesegregationcosts ±
negativelya¤ectmarriagesegregation, withouthavinganye¤ectonfamilysocialization,
whichispossibleonlyforhomogamousfamilies.

T heequilibriumhomogamyrateofthetypeipopulationatequilibrium isgivenby:

¼i(® i;®i;®j;qi) = ¼i(qi) = ®i(qi)+ (1¡®i(qi))
[1¡® i(qi)]qi

[1¡®i(qi)]qi+ [1¡®j(1¡qi)](1¡qi)
(4)

H owdohomogamyratesdependonthecompositionofthepopulation?H omogamyrates
ofminoritypopulationsre‡ectthetrade-o¤ ofstrongermarriagesegregationstrategies
(®i(qi) is decreasinginqibyProposition2)withtheadversee¤ectduetotheirhigher
interculturalmatchinginthecommonpool, wherematchingisrandomandhencere‡ects
relativepopulationsizes. A saconsequence, thedependenceof¼ionqiisnotmonotonic.
Itcanbeshownthat, ifpopulationiis intolerantenough(i.e. forhighenough¢ V i), its
homogamyrate…rstdecreasesandthenincreases inqi. M inoritypopulationshencewill
tendtohavehomogamyrates inverselyrelatedtotheirshareinthewholepopulation.

Socializationrates, asmeasuredbytheprobabilityofanhomogamous familywith
traitiofhavingachildofthesametrait, Pii= ¿i(qi)+ (1¡¿i(qi))qi, alsodonotdepend
monotonicallyonqi. Itiseasytoshowthat, aswiththehomogamyrate, thesocialization
rateofgroup i…rstdecreasesandthenincreases inqi, if¢ V i is largeenough.

2.2.1 Extensions

T hemarriagemodeljustintroducedcanbeextendedinvariousdirectionswiththeob-
jectiveofderivingricherempiricalimplications. W e summarily reporthereon some
extensions wepursued. (T hecompleteanalysis is reported in an A ppendix available
fromtheauthorsuponrequest.)

Supposeafractionofthepopulation, thesameacrossgenderandculturaltype, cannot
(ordoesnotwantto)havechildren. W eassume, forsimplicity, thatsuchagentsforma
marriagepoolbythemselves. Sincetheonlyadvantageofhomogamyinourset-up lies
inthetechnologyofchildren’s socialization, theyhaveinfactnointerestinhomogamy
alongtheculturaltraitdimension. Insuchamodel, thedi¤erentialhomogamyoffamilies
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withchildrenwithrespecttofamilieswithoutchildrenismeasuredbyas

¢ H M i(qi) = H M i(qi)¡[qi]2

where [qi]2 is theprobabilityofhomogamyforanagentwithtraitiifhecannothave
children, calculatedfrompurerandommatching.

Itcanbeshownthatsuchhomogamydi¤erential, ¢ H M i(qi), is positiveinequilib-
rium.

Supposemarriageinthecommonpoolis biasedinfavorofhomogamousmatching.
Forinstance, thebias couldarisefrom segregatedneighborhoods inthepopulation, or
fromtheexistenceofinstitutionswhichfunctionasrestrictedmarriagepoolsandwhose
entry is free. W ewritethe probability ofan individualoftype ibeingmatched in
marriagewithanindividualofthesametype(thehomogamyrateoftypei) as

¼i(®i;Ai;Aj;qi;°) = ® i+ (1¡®i)
(1¡Ai)qi+ (1¡Aj)(1¡qi)°
(1¡Ai)qi+ (1¡Aj)(1¡qi)

(5)

wherethesecondterm ontheright-hand-sideof(5) represents thefractionoftypei
individuals homogamouslymatchedinthecommonresidualmarriagepool, giventhat
there is abiasedmatchingprocess parametrizedby°2 [0 ;1]. W hen°= 0 ; there is
random matchingin thecommon pool. W hen°= 1; individuals matchwith prob-
ability 1 tosomeoneofthe sametype in thecommonpool: there is perfectassorta-
tivematchingforeachcommunityindependentoftheexistenceofrestrictedpools (i.e.
¼i(® i;Ai;Aj;qi;1) = 1 forany® i).

Forthisextensionofthemarriagemodel, comparativestaticsexercisesshowthat®i
isdecreasingin°. A nincreaseinsegregationofthepopulationoutsideoftherestricted
pool, (i.e., apositivechange in°), reduces the incentives foragents toenterthere-
strictedpool. T hee¤ectonhomogamyrates is, ontheotherhand, ambiguous, because
thechgangein°hasalsoadirecte¤ectonhomogamyrates(homogamousmarriagesby
randommatchingarenoweasier). U ndersomeweakconditions(detailedintheA ppen-
dix), itcanbeshownthatthedirecte¤ectonhomogamyrates is stronger, andhence
thatapositivechangein°hasapositivee¤ectonequilibriumhomogamyrates.13

T helastextensionweconsiderinvolvesaddinganexogenousprobabilityofdivorce.
Supposeeach familyhas aprobabilitycofseparating. W eassumeseparation occurs
afterchildrenareborn, butbeforetheyaresocializedtotheculturaltraits. Ifseparation
occurs, weassumethatoneoftheparents is chosenrandomlytoform asingleparent
family. W ealsoassumethatsocializationismorecostlyforsingleparentfamilies (see

13O bviously ° hasnoe¤ecton¿i and¼i. Itcanalsobeshownthat¢HM i decreaseswith ° .
A similaranalysis, with qualitatively similarcomparative statics results, can be carried overfor

distortionswhichfavortheparents’traitintheobliquephaseofsocialization.
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T homson-M cL anahan-Curtin, 19 9 2, forsomeevidenceonthis point). N otethatsingle
parentfamilies, as opposed toheterogamous families, have atechnology tosocialize
children;noambiguityonwhichtraittotransmitarises inthiscase.

Inthiscasethetypicalproblemofanindividualoftypeiisbecomestomaximize

¼i(®i;Ai;Aj;qi)[(1¡c)W i
m (q

i)+ cW i
s(q

i)]+
[1¡¼i(®i;Ai;Aj;qi)][(1¡c)W i

h(q
i)+ cW i

s(q
i)]¡C (±® i)

whereW i
m (qi), W i

s(qi), andW i
h (qi) denote, respectively, thegains from socializingchil-

dreninsideanhomogamousmarriage, asingleparentfamily, andanheterogamousmar-
riage. G ivenourassumptionsaboutthesocializationtechnologiesofthedi¤erentfamily
types, thegainsfromsocializationaregivenby:

W i
m (q

i) = max¿i [¿i+ (1¡¿i)qi]V ii+ (1¡¿i)(1¡qi)V ij]¡H m (̄ ¿i) (6)

W i
s(q

i) = max¿i [¿i+ (1¡¿i)qi]V ii+ (1¡¿i)(1¡qi)V ij]¡H s(̄ ¿i) (7 )

W h (qi) = [qiV ii+ (1¡qi)V ij]

withH m (̄ ¿i)andH s(̄ ¿i)beingthesocializationcostfunctionsofhomogamouscouples
andsingleparentfamily. W eassumeH m (̄ ¿i) < H s(̄ ¿i), forall¿i2 (0 ;1).

T hesolutiontothesocializationproblemsprovidessocializatione¤ortsforhomoga-
mousparents, ¿im (qi), andsingleparentfamilies, ¿is(qi), withthepropertythat¿im (qi) >
¿is(qi);homogamous families haveabetterdirectsocialization technologythan single
parentfamilies, andhenceinequilibrium theyactuallydosocializetheirchildrenmore
intensely. Comparativestatics exercises showthathigherdivorcerates inequilibrium
implylowersegregationrates inrestrictedmarriagepools, lowerhomogamyrates, and
lowerdi¤erentialsinhomogamywithrespecttoagentswhocannothavechildren. W hen
lookingforamate, agents anticipatethatthemarriagemightfail. T hevalueofthe
homogamyinmarriageisthenreduced, because, ifthemarriageends, childrenwillbe
socializedwith arelatively ine¢cienttechnology. A gents’ incentives toenterthere-
strictedmarriagepool, i.e., tolookforanhomogamousmate, arelowerthehigherthe
probabilityofdivorce, c.

2.3 Evidence
T his section collects someoftheexistingempiricalevidence, mostlydrawn from the
sociologicalliterature, ontheimplicationsofthemodelregardinghomogamyandsocial-
izationwithrespecttoethnicandreligioustraits.

2.3.1 H omogamy

H igh rates ofhomogamy alongculturaldimensions and positive di¤erentials in ho-
mogamywith respecttofamilies which cannothavechildren arecertainlyafact, at
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leastalongthereligiousandtheethnicdimensions. T hehomogamyofnewimmigrants
intheU .S. attheturnofthecenturywas ‘almostcastelike’, andquitepersistentover
successivegenerations. H igh rates ofhomogamybyethnicgroup aremoregenerally
documentedbyPeach(19 80). T heexamplesofFrencharistocrats, O rthodoxJews, and
U pperSilesianfarmersreportedinSection2 alsosupporttheseobservations. R eligious
homogamyisalsopervasive(seeSander, 19 9 3, forCatholics, andJohnson, 19 80, Schoen-
W einick, 19 9 3, forotherdenominations).14 H omogamyrateswellabovethoseimpliedby
random matching, ofcourse, mightwellhavemanyexplanationsotherthanthedesire
topreserveoneorseveralculturaltraits inchildren. M easuresofpsychologicalcostsof
religiousintermarriagearequitelow, bothintermsofcostsbornebyspouses(e.g., mar-
italinstability;seeL ehrer-Chiswick, 19 9 3, H eaton, 19 9 4) andbychildren(e.g., anomie,
lackofself-esteem;seeA ellen-L ambert, 19 69 , Johnson-N agoshi, 19 86, Stephan-Stephan,
19 9 1), therebysupportingtheargumentthatthesocializationofchildrenisanimportant
determinantoftheobservedreligioushomogamy.

Themarriagemodelwehave developedmore speci…cally implies thathomogamy
rates should behigherforfamilies which expecttohavechildren. In particular, ho-
mogamyratesshouldbehigherinmarriageunionsthanincohabitations, sincefertility
expectationsofcohabitersarenotstatisticallydi¤erentfromthoseofsingleindividuals,
asdocumentedbyR indfuss-VandenH euvel(19 9 0). Consistently, 51% ofmarriagesinthe
N ationalSurveyofFamiliesandH ouseholds(19 8 7 -88)arereligiouslyhomogamous, com-
paredtoonly37% ofcohabitations (Schoen-W einick, 19 9 3). R elatedly, L ehrer(19 9 6)
reportshigherintendedfertilityforreligiouslyhomogamouscouples.

O urmodelofculturaltransmissionhas itsmostimportantclass ofimplicationsfor
thebehaviorofminorities. M inorities, otherthings equal, shouldexercisemoree¤ort
in marriage segregation. W hile e¤ortin marriage segregation is di¢culttomeasure
directly, populations withminoritytraits, such as O rthodox Jews orA mish, seem to
segregatemoreintenselyandtodevelop institutionsforsegregatedmarriages. Evenfor
apopulationwithlessextremehomogamypatterns, Japanese-A mericans, O ’Brien-Fugita
(19 9 1) reportthatculturalandethnicinstitutionsandclubs(whichwewouldinterpret
asrestrictedmarriagepools) aremostprevalentinareaswhereJapanese-A mericanare
minorities.

Formalevidenceonhomogamyratesforreligioustraitshasbeenreportedandstudied
byJohnson(19 80). U singdatafrom thepooled19 7 3-7 6N O RC G eneralSocialSurvey,
the1960 G rowthofFamilies Survey, andothersources, Johnson(19 80) constructsmar-
riagetablesforsixreligiousgroups.15 H ethenestimatesalog-linearmodelofmarriage

14Indirectevidencefortheperceivedimportanceofreligioushomogamyinmarriagedecisionscomes
fromthestudyofconversions: bothW arren(19 7 0) andG reeley(19 7 9 ) foundthatmostreligious iden-
ti…cationchangeswereattributabletotheconversionsofspousestoestabilishhomogamyinreligiously
heterogamousmarriages.

15T hemaindenominationsineachofthesixgroupsare: B aptists, M ethodists, Presbyterians, L uther-
ans, Catholics, andO thers.
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frequencies foreachreligiousgroup to…tthemarriagetables, identifyingtwomainex-
planatoryfactors intheanalysis ofassortativemarriage: thereligious compositionof
thepopulation, and the‘intrinsicendogamy’ofeachreligious group, where‘intrinsic
endogamy’isameasureofthegroup’se¤ortinmarriagesegregation, i.e., ameasureof
®i inournotation. Boththeestimatesofthemodelrelativetothenationalandthere-
gionallevel(i.e., relativetothenationalortheregionalcompositionofthepopulationby
religiousgroup), showthattheintrinsichomogamycoe¢cientsaregenerallyhigherfor
thegroupswhichcompriseasmallerproportionofthepopulation, asourresults imply.
A tthenationallevel, forinstance, thesmallestgroup, ‘O thers’(theresidualgroup), has
thehighestintrinsichomogamy, whilethelargestgroups, BaptistsandCatholics, have
thelowest. A ttheregionallevel, also, thesmallestintrinsichomogamyforCatholics is
in theN orth-East, whereCatholics comprisemorethan 4 5% ofthepopulation, while
thelargest(morethanthreetimesaslarge) is intheSouth, whereCatholicsconstitute
only10 % ofthepopulation.

2.3.2 Socializationandsocializatione¤ort

Socializationtotraitiinthemodeldependspositivelyonsocializatione¤ort, ¿i, andon
theshareofthepopulationwithtraiti, qi. M oreover, sinceweassumedheterogamous
families arenotendowedwithasocializationtechnology, homogamyshouldproxyfor
socialization e¤ort, ¿i. Consistentlywith these implications ofouranalysis, there is
evidencethatsuccessfulsocialization occurs morefrequently in homogamous families
(H ayes-P ittelkow, 19 9 3, H eaton, 19 86, H oge-Petrillo, 19 7 8 , H oge-Petrillo-Smith, 19 82,
O zorak, 19 89 ). A lso, M ayer(19 85) constructed a survey ofmixed Jewish-Christian
marriages in19 83, comparingseveralmeasuresofsocializationsuccessofconversionary
marriages (in which the Christian spouse converted toJudaism atmarriage) tothe
samemeasuresforheterogamousmarriages. H eestimatesthatchildrenofconversionary
marriagesaremorethanthreetimesaslikelytoidentifythemselvesasJewsthanchildren
ofheterogamousmarriages.
M oreimportantly, intheirstudyofreligiousbeliefinA ustralia, H ayes-P ittelkow(19 9 3)
…ndthatthee¤ectofhomogamyonsocializationvanisheswhenameasureofsocialization
e¤ort(e.g., ‘parentaldiscussionofreligiousbeliefs’) is introducedintheregression. T his
isconsistentwithourmodel’simplicationthathomogamya¤ectssocializationonlyasa
proxyforhighersocializatione¤ort.

Interm ofdirectsocializatione¤ort, ourmodelimplies thathomogamous families
exercisemoree¤orton children socialization (because they haveabettertechnology
tothis e¤ect), and families withminority culturaltraits exercisehighersocialization
e¤orts, coeteris paribus. T he presence ofhighersocialization e¤ortforhomogamous
familieswithchildren is suggestedbytheanalysis ofthesurveypanelconstructedby
Thornton-A xinn-H ill(19 9 2)onD etroitfamiliesbetween1962 and19 80. M arriedfamilies
inthepanelengagemoreinreligiousactivities(proxyingforreligioussocialization), after

17



conditioningforreligiosityatthemomentinwhichthefamilyis formed, thanfamilies
in cohabitation (as alreadynoted, cohabitations aremuch less fertileandmuchmore
heterogamousthatmarriages).
D irectevidence forthe socialization behaviorofminorities is ratherscarce. B arber
(19 9 4), however, doesdocumentthatblackandH ispanicfamiliesmoreaggressivelyso-
cializetheirchildren: theybothhavehigherstandardsforbehaviorandarebetterable
toenforcethosestandard.
O therinterestingevidenceonsocializatione¤ortcanbeobtainedbyanalyzingneigh-
borhoodsegregationbyethnicandreligiousgroup, insofarasneighborhoodsegregation
isendogenouslydeterminedpartlybythedesiretosocializeo¤spring. Ethnicneighbor-
hoodshavebeenadominantaspectofA mericansocietysinceitsearlyhistory, especially
sincethemassmigrationstotheU .S. inthelastcentury. A searlyas17 03, forinstance
N ewYorkstreetswere identi…edas eitherD utchorBritish (H omberger, 19 9 4). A lso,
extremeresidentialsegregation byethnicityofturnofthecentury immigrants iswell
documented, e.g., byD uncan-L ieberson (19 59 ), Peach (19 80). W hileadjustmentcost
explanations arealsoconsistentwithhigh segregationlevels alongethniclines of…rst
generationmigrants, suchexplanations canhardlybeextended, inouropinion, tosig-
ni…cantlevelsofethnicsegregationofneighborhoodswhichpersistafterthesecondand
thirdgenerations. Inthisrespect, using19 7 0 CensusD ata, Borjas(19 9 5) estimatesthat
theprobabilitythatasecondgenerationethnicfamilygroup lives nearfamilygroups
ofthesameethnicoriginismuchhigherthanonewouldexpectiffamilieswerespread
acrossneighborhoods independentlyoftheirethnicorigin. Forinstance, amongsecond
generationworkers, thetypicalfamilyofPolishancestrylives inaneighborhoodthatis
7:8% Polish, eventhough…rstandsecondgenerationPolishmakeuponly1:7% ofthe
population. Similarly, secondgeneration Italians live in 12 :1% Italianneighborhoods,
eventhough Italians …rstandsecondgeneration immigrants accountforonly 2 :8% of
thepopulation.16 M oreover, accordingtoBorjas (19 9 5), highsegregationrates persist
forthirdgenerationimmigrants, andthereislittleevidencethatonlyeconomicallydis-
advantagedgroupsaregeographicallysegregated.

2.3.3 Segregationanddivorce

O urmodelimpliesthatabiasinfavorofhomogamousmarriageintheunrestrictedpool
has anegativee¤ectoneachculturalgroup’s e¤ortinmarriage segregation, because
agentsreacttothebiasbydecreasingtheire¤orttoentertherestrictedpool. Johnson
(19 80) …ndshigher‘intrinsichomogamy’rates inurbanenvironmentthaninruralenvi-
ronments, whichisconsistentwiththeimplicationsofourmodelifurbanenvironments
arecharacterizedbyeasierinterculturalrelationships.

W hen extendingtheanalysis tosingleparentfamilies anddivorce, weexpectless
16EvenstrongersegregationpatternsbyethnicityarerevealedintheN ationalL ongitudinalSurveyof

Youth (B orjas, 19 9 5).
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directsocializatione¤ortforsingleparentfamiliesthanforhomogamousfamilies. T his
isconsistentwithT homson-M cL anahan-Curtin(19 9 2), which…ndweakercontrolofand
fewerdemandplacedonchildrenofsingleparentfamilies (independentoftheparent’s
gender). W ewouldalsoexpectadeclineinhomogamyratesespeciallystartingfromthe
60s, asaconsequenceofhigherdivorcerates(seeforexampleD avis, 19 85, forasurvey
ofthemain trends in marriagerelationships in the U .S.). T his is broadlyconsistent
withthetrendstowardcohabitations intheU .S.fromthe60s(Spanier, 19 85), since, as
wealreadynoted, cohabitations arerelativelyheterogamous. A lso, andmoredirectly,
theaveragefractionofreligiouslyhomogamousmarriages inthe G eneralSocialSurvey
sampleslowlydeclinesfrom :9 inthe20sto:83 inthe60s, andthendropsto:75 inthe
7 0s (andremainsconstantinthe80s).

3 Thedynamicsofthedistributionofculturaltraits
Intheprevioussections, weanalyzedhowmaritalstrategiesacrossculturalcommunities
area¤ectedbytheagents’concernfortransmittingculturalvalues, assumingthedistri-
butionofculturaltraits inthepopulation, qi, was exogenouslydetermined. H owever,
patternsofmaritalsegregationsandsocializationacrossculturalgroupshavee¤ectson
thedynamicsofculturaltraits insociety, oronthedynamicsofqi.

Takingthedynamicsofculturaltraitsexplicitlyintoaccountallowsustoaskques-
tionslike: W hatdistributionoftraitswillprevailinthelong-run?D oesthepopulation
remainmulticulturalinthelimit, ordoweobserveatendencytowardsculturalhomo-
geneity?W hatarethee¤ectsofvariousstructuralchangesininstitutionalarrangements
withinmarriage?
Inthissectionweinvestigatetheseissuesbyanalyzingtheexplicitdynamicsofcultural
traits inthepopulation, andthedependenceofthedynamics onvarious historicalin-
stitutionalchanges inmarriagerelationships, likeagreateravailabilityofintercultural
relationships (dueforinstancetourbanizationorinformationtechnologies);agreater
freedomofchoosingones’mate;agreateracceptanceofdivorce, singleparentfamilies,
andfemalelabormarketparticipation.

L etus…rstconsiderthemodelwithabiasinthecommonpool(°6= 0)butnodivorce
andsingleparentfamilies (c= 0). T heprobabilitythatachildwithafatherwithtrait
iwilldeveloptraitiis

Pii= ¼i(qi;°)[¿i(qi;°)+ (1¡¿i(qi;°))qi]+ [1¡¼i(qi;°)]qi

where¼i(qi;°) is theequilibrium homogamyrateprobabilityofpopulationi. W enote
itsdependenceinequilibriumontheparameter°. Similarly, theprobabilitythatachild
withafatherwithtraitjwilldeveloptraitiis

Pji= ¼j(qj;°)[(1¡¿j(qj;°))qi]+ [1¡¼j(qj;°)]qi
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L etqitdenotethefractionofthepopulationwithtraitiattimet(weomittheindex
twhennotnecessary). T hedynamics ofthepopulationofagentswithtraitiis then
determinedbythedi¤erenceequation:

qit+ 1 = Pii
tq

i
t+ Pji

t (1¡qit) = qit+ qit(1¡qit)[¼
i(qit;°)¿

i(qit)¡¼j(qjt;°)¿j(q
j
t)]

T hisdynamicalprocesshascornerstationarystates, qi= 0 andqi= 1, andpossibly
interiorstationarystates, qi¤, whichsatisfy

¼i(qi¤;°)¿i(qi¤) = ¼j(1¡qi¤;°)¿j(1¡qi¤); i;j2fa;bg; i6= j (8)

T hefollowingresultstates thatcornerstationarystates areunstable, andthatthere
existsatleastoneinteriorlocallystablestationarystate.

Proposition3 Thecornerstationarystates, qi = 0 andqi = 1, are locallyunstable.
Therealways exists oneinteriorsteadystateqi¤, which, underconvexityconditions on
costfunctions (intheA ppendix), is locallystable. 17

T hemechanismofmarriageandculturaltransmissionwestudygeneratesdynamicsof
thedistributionofculturaltraitswhichtendtomulticulturalpopulationsandawayfrom
completeassimilationofminorities. T hisisbecausethetransmissionmechanismhasthe
propertythatculturalminoritiestendtoreactinequilibriumtotheprospectofcultural
assimilationwithmarriagesegregation, homogamousmarriages, andwithmoreintense
strategies forthedirectsocializationofchildren. Eventhoughmajorities havehigher
socializationrates, duesimplytothee¤ectofpeers androlemodels, thedynamics of
thedistributionoftraitsinthepopulation, whenonetraitsisclosetobecomingextinct,
dependsessentiallyondirectsocializatione¤ort, whichishigherforminorities.18

Itis importanttostressthatsucharesultdependsonthetraits nothavinge¤ects
ontheagents’economicopportunities. T his is, ofcourse, anabstraction. T heresults
ofProposition 3 aremostproperly interpretedas identifyingaform ofpersistence in
thedynamics ofculturaltraits, anon-linearity in thedegreeofculturalassimilation.
Suchpersistenceoftraits, andthedi¢culty inacculturationofminorities, whilehard
tomeasureanddocument, is evidentinmanyhistoricalandethnographicaccounts of
theevolutionofethnicandreligious traits, as discussed intheIntroduction.19 O neof
thefeweconometricattemptsatmeasuringthepersistenceofculturaltraits is Borjas’s

1 7 M ultiple interiorstationarystates mightarise. T hereason is thatwhiletheprobabilityofbeing
married in the restricted pool, ®i(qi), is a decreasingfunction ofthe frequency ofthe traitin the
population, theprobabilityofbeinghomogamouslymarried, ¼i(qi), maybeincreasingwithqi. A s a
consequenceequation(8)mayhavemorethanonesolutioninqi¤.

18Foranexampleofhowinsteadpeerpressureandsocialinteractionsmightleadtohomogeneity, see
G laeser-Sacerdote-Scheinkman, 19 9 6.

19 T he‘R enaissance’ofO rthodoxJews is onesuchaccounts (M ayer, 19 85). Itis notjustexplained
byextremehomogamyrates, butalsobyrelativelyhighfertilityrates. T heaveragenumberofchildren
perfamilyofO rthodoxJews in19 9 0, accordingtothe N ationalJewishPopulation Survey, wasabove
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19 9 5 studyoftheassimilationofimmigrants’‘ethniccapital’intheU .S. Consistently
withourresults, he…ndsquiteslowratesofculturalconvergence, explainedmainlyby
neighborhood…xede¤ects, whichweinterpretasaproxyforhomogamyratesanddirect
socializatione¤ort.

H owwillchanges inthemaritalandsocialenvironmenta¤ectthelong-rundistrib-
utionofculturaltraits? W ewillconsiderthreesuchchanges. First, observethatthe
conditionforaninteriorstationarystate, equation(8), canberestatedas:

qa¤¡H T ab(qa¤;°)
(1¡qa¤)¡H Tab(qa¤;°)

=
qa¤

1¡qa¤
¿b(1¡qa¤)
¿a(qa¤)

where H Tab(qa¤;°) measures theheterogamyofthepopulation in equilibrium atthe
stationarystatefractionofpopulationwithtraita, qa¤. T his equation is represented
inFigure1, wheretheLL and R R curvesrepresentrespectivelytheleftandtheright
hand-sideofequation(8) asafunctionofqa¤.
i) D ecreasein°;increasein ±. Consideranegativechangein°, thedistortiontowards
homogamy in theunrestricted pool. Typically, urbanization and thedevelopmentof
communication and transportation technologies should beassociatedwith anegative
changein°;assuchstructuralchangestendtoincreaseandfacilitateinterculturalcon-
tacts. A negativechange in°increases equilibrium marriagesegregation, ®i, ofboth
culturalgroups. Itgenerallyincreasesheterogamy, H Tab, anditdoesnota¤ecttheso-
cializatione¤ortofhomogamousmarriages(theR R curveinFigure(1)doesnotmove).
N otethatanincreaseinH Tab shiftsup(down)theLL curve, toLL0, whenqa¤ islarger
(smaller) than 1

2 (seeFigure1). T hereason is thatan increasein H Tab decreases for
bothgroupstheprobability¼i(qi;°) ofgettinganhomogamousmarriage. H oweverthe
decreaseismorepronouncedfortheminoritygroup thanforthemajoritygroup, since
randommatchingintheunrestrictedpoolfavorsbyde…nitionhomogamyofthemajority
group. A s theLL curverepresents theratioofhomogamous marriages ingroup a to
group b, itisthenincreasing(decreasing)withH T ab whena isthemajority(minority)
group(i.e., qa¤larger(smaller)than1=2 ). A reductionin°, thoughleadingintheshort
runtohighere¤orttomaritalsegregationbybothgroups, generallytends toincrease
heterogamyinsociety, and, as showninFigure1, favors inthelimitthemajoritytrait
(thestationarystatefrequencyofthemajoritygroup, i.e., thegroup iwith qi¤ > 1

2 ,
increases).

A nincreasein±, ameasureofthecostofmarriagesegregation, captures, forinstance,
greaterfreedom inchoosingones’mate, arelativelyrecentdevelopmentinmarriagein-

4, as opposedtoless than 2 forConservativeandR eform Jews. O urmodelofsocialization, extended
toendogenous fertility, would explain such positivecorrelation between fertility, homogamyand so-
cialization, sincehighlevelofhomogamyandsocializationareequivalenttohighexpected‘quality’of
children(B isin-Verdier, 19 9 6). A s alreadynoted, higherintendedfertilityforhomogamous couples is
alsodocumentedbyL ehrer(19 9 6).

21



stitutionsacrossmanyethnicgroupsatleastinthewesternworld(seee.g., D avis, 19 85).
A nincreasein± decreasesequilibriummarriagesegregation, ®i, therebyincreasingH T ab,
whileitdoesnota¤ectthesocializatione¤ortofhomogamousmarriages(theR R curve
inFigure) doesnotmove). A n increasein ±, implyingan increasein H Tab, decreases
forboth groups the probability ¼i(qi;°) ofgettingan homogamous marriagematch.
H owever, asbefore, thedecreaseismorepronouncedfortheminoritygroupthanforthe
majoritygroup. A n increasein ±, thenfavors themajoritytraitinthelimit(thesta-
tionarystatefrequencyofthemajoritygroup, i.e., thegroupiwithqi¤> 1

2 , increases).
ii) Increasein ¯ . Itis alsointerestingtoconsidertheimpactofchanges inthecostof
directfamilysocialization, ¯ . Suchchangesmaybeassociatedwithstructuralchanges
ingenderroles insidethefamily, liketheincreasedfemaleparticipationrateinthela-
bormarket. T his phenomenon increases theopportunitycosts towomenofspending
timesocializingchildren insidethefamily, andtherefore, shouldbeassociatedwitha
positivechangeinthecostofdirectculturalsocialization. A notherhistoricalstructural
changemovingin thesamedirection, is theshiftfrom afamily-laborbasedeconomy
towards amarket-wagebasedeconomy, makingitagainmorecostlyforthefamilyto
directlytransmititsownculturaltrait. Formally, theimpactofalesse¢cientsocializa-
tiontechnology, bychangingdirectlyfamilysocialization, ¿i(qi), andindirectlymarital
segregationstrategies, ®i(qit), a¤ectsboththeLL andtheR R curves inFigure1. A s it
inducesareductioninthemaritalsegregationstrategy, ®i, andinthefamilysocialization
e¤ort, ¿i;theimpactonthemarriagegameistoinducealargerequilibriumheterogamy,
H T ab. A sbefore, this e¤ectdecreasestheprobabilityofhomogamousmatchingforthe
minoritygroup morethan forthemajoritygroup, hence implyingalargerfractionof
agentsofthemajoritygroup inthelongrundistributionofthepopulation. H owever,
thereis nowinprincipleanothere¤ectemanatingfrom thedirectdecreasein ¿istim-
ulatedbytheparameter’s change. Ifthe increase in socializationcosts, ¯ , a¤ects the
technologyoffamilysocializationinthesamewayforbothgroups, theratioofsocializa-
tione¤orts ¿b(qb)

¿a(qa) isnota¤ected: theR R curvedoesnotshift. T hee¤ectofanincrease
inthecostofdirectfamilysocialization, ¯ , is equivalent, then, toadecreasein°: it
increasesinthelimitthefractionofagentswiththemajoritytrait(i.e., qi¤, forthetrait
isuchthatqi¤> 1

2 ).
iii) Changes in ¢ V i. A s inthecaseofchanges inthecosts offamilysocialization, a
changeintheperceivedculturaldistanceofgroupi, ¢ V i, withrespecttotheothergroup
willa¤ectboththeLL andR R curves. Forinstance, iftheminoritygroup(say, groupb)
tendstobemoretoleranttowardsthemajoritygroup (¢ V b decreases), thenthatgroup
becomeslesshomogamousandtheequilibrium heterogamyrateH Tab consequentlyin-
creases, meaninganupwardshiftofLL. A tthesametime, familysocialization¿b(qb) is
alsoreduced, implyingadownwardshiftofR R . Bothe¤ectstendtoincreasethefrac-
tionofthemajoritygroup a, andthe‘culturalassimilation’oftheminoritygroup. A n
increaseinculturaltoleranceofthemajoritygroup, group a, similarlyincreases inter-
marriagebetweenthetwocommunities. O ntheotherhand, italsoimpliesareduction
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oftheintensityoffamilysocializationofthatgroup. T he…rste¤ectpositivelya¤ects
thelongrun proportion ofthemajoritygroup, whilethesecond e¤ecttends, on the
contrary, tofavortheminority. T hetotale¤ectis ambiguous. H owever, itis easyto
seethatwhenthemajoritygroup is largeenough (qa¤ closeenoughto1), the impact
ofachangein ¢ V a onlymarginallya¤ects thesocializatione¤ort, ¿a(qa), leavingthe
R R curvealmostuna¤ected. In thatcase, onlythepositive impactofadecrease in
¢ V a onLL remains, implyinganincreaseinthesteadystatefrequencyofthemajority
group, and, conversely, asmallersizedminoritygroup. Forexample, as noted inthe
Introduction, A mericanJews’fasteracculturationsincetheendofW orldW arII might
beexplainedbyothermajorreligiousgroups’increasingtoleranceofinter-marriagewith
Jews(seeD ershowitz, 19 9 7 ).

Finally, webrie‡ydiscuss the implications ofincreasingtheprobabilityofdivorce, c,
onthelongrundistributionofculturaltraitsinthepopulation. T hedynamicsequation
isnowgivenby:

qit+ 1¡qit= qit(1¡qit)
£
(1¡c)[¼i(qit)¿

i
m (q

i
t)¡¼j(qjt)¿

j
m (q

j
t)]+ c[¿is(q

i
t)¡¿js(q

j
t)]

¤
(9 )

Inequation(9 )weseethattheculturalselectionforcesoperatethroughtwosocialization
channels. H omogamous couples whohave notdivorced (in proportion (1 ¡c)¼ a(qt)
and (1 ¡c)¼ b(1 ¡qt)) socialize theirchildren with directfamily socialization e¤ort,
¿im (qit). D ivorcedcouplesandsingleparentfamilies(inproportionc¼a(qt)andc¼b(1¡qt))
socializetheirchildrenwithdirectfamilysocializatione¤ort¿is(qit). Clearlywhenthe
totale¤ective socialization e¤ortofgroup i(homogamous couples plus single parent
families) is largerthantheothergroup’s, thenthefrequencyoftraitiincreases inthe
population. A swehavepointedoutinSection2.3, anincreaseincreducestheresources
spenttomatchintherestrictedpoolsandbringsmoreheterogamyintheshort-run. A s
homogamyforbothculturalgroups decreases, homogamyrates alsodecreaseforboth
groups, butlessrapidlyforthemajoritygroupthanfortheminoritygroup. T hisimplies
abias in theevolutionoftraits which favors themajoritygroup. A tthesametime,
an increase in divorcerates increases the importanceofsingleparentsocialization in
thedynamicsofthedistributionoftraits. Clearly, itbringsanadvantagetothegroup
which is more successfulatsocializingin single parentcontexts. W hen both groups
areequallysuccessfulatsocializingtheirchildreninsingleparentfamilycontexts (i.e.,
theyhaveaccesstothesametechnologiesofsocialization), thise¤ecttendstofavorthe
minorityculturalgroup, asagentsofthatgrouphavelargerincentivestospendresources
forculturaltransmission. H ence, itappearsthatwhilereducinghomogamytheoverall
e¤ectofhigherdivorceratesonpreferencesisambiguous. W hen, however, singleparent
familiesarenotabletosigni…cantlybiastheculturaltransmissionprocess, wegetsome
clearerimplications. Inthiscasethetermc(¿as(q)¡¿bs(1¡q)) isclosetozeroinequation
(9 ). W earethereforeleftwithonlythee¤ectofconthegroups’maritalstrategies. T hat
is, an increaseintheprobabilityofdivorce, c, reducesmaritalsegregationstrategiesof
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bothgroupsandincreasesheterogamy. Thisfavors, inthelong-run, theculturaltraitof
themajoritygroup.

4 Conclusion
T hispaperanalyzesmaritalsegregationdecisionsandtheirimpactonthetransmission
ofethnicandreligious traits. W econcentrateontheinteractionbetweendirectfamily
socializationandobliquesocializationbyteachers, peersandrolemodels. W hilemostre-
searchonculturaltransmissionhasstressedthisinteraction(e.g., CavalliSforza-Feldman,
19 81, B oyd-R icherson, 19 85), wecomplementthisemphasisbymodellingmarriageand
directfamilysocializationaseconomicdecisionsofagents. T hiseconomicapproachgen-
eratesmanyinterestingrestrictions, aswellastestableimplications, whichweattempt
toidentifyandstudyinthepaper.

O uranalysis ofsocialization is relativelyabstract, and, hence, in principle, canbe
extendedtoanalyzetheevolutionofotherculturaltraitsordi¤erentsocializationmech-
anisms. H owever, theassumptionthatculturaltraitsare‘pure’, ordonothaverelevant
e¤ectsonagents’economicopportunities, isquiterestrictive. T hisassumptionneedsto
berelaxedinparticulartoapplyouranalysis tostudytheevolutionofmanyinterest-
ingculturaltraitsandpreferenceparameters, likepoliticalattitudes, riskaversion, and
intertemporaldiscounting. Suchtraits, infact, a¤ecthowagents interacteconomically
andsocially, especiallyinstrategicenvironments.
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A ppendix

T heproblemofanindividualoftypeiistochoose®i2 [0 ;1], foragivenAi, Aj, qi,
tomaximize

¼i(®i;Ai;Aj;qi)W i(qi)+ [1¡¼i(®i;Ai;Aj;qi)]V i(qi)¡C (±®i) (10)

whereW i(qi) isgivenby

W i(qi) = max¿i [¿i+ (1¡¿i)qi]V ii+ (1¡¿i)(1¡qi)V ij]¡H (̄ ¿i)

andV i(qi) = qiV ii+ (1¡qi)V ij

W eassume:

A ssumptionA .Fori2fa;bg, C (±®i) andH (̄ ¿i) aremonotonicincreasing, ofclass
C3, andconvex. M oreover,

A -i) @3C
@®i3·0

A -ii) ± @C
@®i(±) > [W i(0 )¡V i(0 )];

A -iii) (1¡®i) @2 C
@®i)2

¡ @C
@®i > 0 at®i= ®imax suchthat± @C

@®i(±®
i
max) = W i(0 )¡V i(0 ):

A ssumptions A -1) - A -iii) providesu¢cientconditionsfortheexistenceandunique-
ness ofthe N ash equilibrium in themarriagegame. A -i) requires thatthemarginal
costofmarriagesegregationisincreasingandconcave. A -ii) ensuresthatmatchingwith
probability1 intherestrictedpoolisprohibitivelycostly. Finally, A -iii)requiresthat, at
somelargestpossiblerestrictedpoolmatchingprobability, ® imax; thecostfunctionC (:)
isconvexenough.

Foranindividualoftypei, the…rstorderconditionforthechoiceof®i is:

±
@C
@®i

(±®i) = pi(Ai;Aj;qi)[W i(qi)¡V i(qi)]; (11)

with
pi(Ai;Aj;qi) =

(1¡Aj)(1¡qi)
(1¡Ai)qi+ (1¡Aj)(1¡qi)

A symmetricN ashequilibrium ofthemarriagegamehastheproperythatallagentsof
typeichoosethesame® i, andisrepresentedbymappings ® i(qi)whichare…xedpoints
ofthebestrepliesofagentsi2fa;bg derivedfrom themaximizationofequation(10).
Bestrepliesmustthensatisfyequation(11), whichcanberewrittenas

±
@C
@®i

(±® i) =
(1¡®j)(1¡qi)

(1¡®i)qi+ (1¡®j)(1¡qi)
[W i(qi)¡V i(qi)]= 0 (12)
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fori;j2fa;bg andi6= j:

ProofofProposition 1 (underA ssumption A ). A ta symmetric N ash equilibrium
®i = Aiandthe…rstorderconditionofan individualoftypeiforthechoiceof® i is
equation(12). D enoteby© i( ® i;®j;qi)thelefthandsideofequation(12). T hen

@© i

@® i
=

@ 2 C
@®i2

(±® i)¡ (1¡®j)(1¡qi)qi

[(1¡® i)qi+ (1¡®j)(1¡qi)]2
[W i(qi)¡V i(qi)]

and

@ 2 © i

@®i2
=

@3C
@®i3

(±® i)¡ 2 (1¡®j)(1¡qi)(qi)2

[(1¡® i)qi+ (1¡®j)(1¡qi)]3
[W i(qi)¡V i(qi)]< 0 ;

becauseofA -i). H ence © i is continuous and concave in ®i forany (®j;qi) 2 [0 ;1]2 .
A lso© i(0 ;®j;qi) · 0 and © i(1;®j;qi) > 1, becauseofA -ii). H ence, forany (®j;qi)
2 [0 ;1]2 ;thereexistsaunique® i2 [0 ;1]satisfying© i(® i;®j;qi) = 0:L etusdenotesuch
®iby v®

i
(®j;qi). v®

i
(®j;qi) canbeviewedas abestresponsefunctionofthemarital

segmentatione¤ortofgroup i. B ecauseoftheconcavityof© i, asimpleargumentby
contradiction

shows that, at v®
i
(®j;qi), necessarily @© i

@®i(
v®
i
;:::) > 0:A lso, equation (12) implies

0 < v®
i
(0 ;qi) < 1 and v®

i
(1;qi) = 0 . Finally,

@
v
®
i
(®j;qi)
@®j

= ¡
@© i
@®j(

v
®
i
;:::)

@© i
@®i(

v®
i
;:::)

;

whichhasthesignof¡@© i
@®j(

v
®
i
;:::):B ut

¡@©
i

@®j
(
v
®
i
;:::) = ¡ (1¡®i)qi(1¡qi)

[(1¡®i)qi+ (1¡®j)(1¡qi)]2
[W i(qi)¡V i(qi)]< 0 ;

andtherefore v®
i
(®j;qi) is adecreasingfunctionof®j. D i¤erentiationofequation(12)

showsthat

@© i

@qi
=

(1¡®j)(1¡®i)
[(1¡®i)qi+ (1¡®j)(1¡qi)]2

[W i(qi)¡V i(qi)]

¡ (1¡®j)(1¡qi)
(1¡®i)qi+ (1¡®j)(1¡qi)

d [W i(qi)¡V i(qi)]
d qi

;

butW i(qi)¡V i(qi) = ¿i(qi)[V ii¡V ij](1¡qi)¡H (¿i(qi)). A pplyingtheEnvelopeThe-
oremwehave d [W i(qi)¡V i(qi)]

d qi < 0 . H ence @© i
@qi > 0 , implyingthat@

v
®
i

@qi < 0 .
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Considernowthemapping­ (® a), de…nedon [0 ;1]andgivenby ­ (® a) = v®
a
[v®

b
(® a)]:A

symmetricN ashequilibriumofthemarriagegameisa…xedpointofthismapping. A s
bothbestresponses functions v®

a
(® b) and v®

b
(® a) arecontinuous functions from [0 ;1]

into [0 ;1], ­ (® a) is alsoacontinuousmappingfrom [0 ;1] into [0 ;1]:H encetheKaku-
tani FixedPointTheorem impliestheexistenceofasymmetricN ashequilibrium inthe
marriagegame.

Toprove uniqueness ofthe symmetric N ash equilibrium itsu¢ces to showthat
­ (® a)¡® a is strictlydecreasingin® a:Continuityof®i(qi) thenfollowsdirectly.
Since ­ (® a) is di¤erentiable, ­ (® a)¡® a is strictlydecreasingin ® a i¤ ­ 0(® a) < 1;or,
moreprecisely,

@ v®
a

@® b
£@ v®

b

@® a
< 1

L ettingD = (1¡® a)qa + (1¡® b)(1¡qa)andK i(qai) = [W i(qi)¡V i(qi)], wehave

@ v®
a

@® b
£@ v®

b

@® a
=

(1¡®a)qa(1¡qa)
D2 K a

±@2 C
@®a 2 (±® a)¡

(1¡®b)(1¡qa)qa
D2 K b

£
±@ 2 C
@®b2 (±®

b)¡(1¡® a)(1¡qa)qa
D2 K a

(1¡®a)qa(1¡qa)
D2 K b

W iththisnotation, the…rstordercondition, equation(12), canberewrittenas

±
@C
@®i

(±®i) =
(1¡qi)(1¡®j)

D
K i(qi)

Substituting, weobtainthat@
v
®
a

@®b £ @
v
®
b

@®a < 1 holdsi¤

@C
@®b

(1¡qa)
D

K a

K b

d 2 C
d ® a2 ¡

qa
D

@C
@® a

£
@2 C
@®b2 ¡

(1¡qa)
D

@C
@®b

@C
@®a

qa
D

K b

K a

< 1;

whichisequivalentto:

qa
@ 2 C
@® b2

@C
@® a

+ (1¡q)
@ 2 C
@® a 2

@C
@® b

< D£ @ 2 C
@® a 2

£ @ 2 C
@® b2

A saconsequence @
v
®
a

@®b £ @
v
®
b

@®a < 1 holds i¤

@ 2 C
@® b2

qa [(1¡® a)
@ 2 C
@® a 2

¡ @C
@® a

]+
@ 2 C
@® a 2

(1¡qa)[(1¡® b)
@ 2 C
@® b2

¡ @C
@® b

]> 0 ;

whichissatis…edunderA ssumptionA . M oreprecisely, as @3C
@®i3·0 , (1¡®i)@2 C@®i2 ¡ @C

@®i is
decreasingin ® i, and isthereforepositiveforallrelevant®i, since, bycondition A -iii),
itispositiveforthelargestpossible® i, ®imax, givenby± @C@®i(±®

i
max) = K i(0 ).
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T hechoiceof¿i isderivedfromthefollowingoptimizationproblem:

W i(qi) = max¿i [¿i+ (1¡¿i)qi]V ii+ (1¡¿i)(1¡qi)V ij]¡H (̄ ¿i)

whichisaconvexproblemunderA ssumptionA .T hisimmediatelyimpliesthecontinuity
ofthesolutionasafunctionoftheparameters, ¿i(qi). }

ProofofProposition 2 (underassumption A ). N ote that @® a
@qa = ¡

@­
@qa
@­
@®a¡1

has the

signof @ ­
@qa:U singthefactthatv®

a
(® b;qa) isdecreasingin® b, and @

v
®
a

@qa < 0 , itiseasyto

seethat @ ­
@qa =

@
v
®
a

@qa +
@
v
®
a

@®b £@
v
®
b

@qa < 0:H encetheresultthat® a(qa) isdecreasinginqa. By
asymmetricargument® b(qb) isdecreasinginqb = 1¡qa:

T he…rstorderconditionforthechoiceof¿i, is

¯
@H
@¿i

(̄ ¿i) = [V ii¡V ij](1¡qi)

BecauseoftheconvexityofH (:), thesecondorderconditionis satis…edanddi¤erenti-
atingthepreviousequation, weget

@¿i

@qi
= ¡[V

ii¡V ij]
¯ 2 @ 2 H@¿2

< 0: }

T hecomparativestatics results inSection2.2, andtheextensionsandthecompar-
ative statics analysis ofSection 2.2.1, arestudied in an A ppendixavailable from the
authors.

W enowstudythedynamics ofthedistributionoftraits, followingtheanalysis of
Section3, where°6= 0 andc= 0:T hegeneralcaseinwhichc6= 0 is studied inthe
A ppendixavailablefromtheauthors. T heequationforthedynamicsofthedistribution
oftraits inthepopulationis

qit+ 1 = qit¼
i(qit)P

ii
m + qit(1¡¼i(qit))P

ii
h + + q

j
t¼

j(qjt)P
ji
m + qjt(1¡¼j(qjt))P

ji
h ; (13)

wherePii
m ; Pii

h ;(resp. Pji
m ; Pji

h ) arethetransition probabilities foraparentoftypei
(resp. j)ofanhomogamousandheterogamousfamily, ofhavingchildrenoftypei;that
is,

Pii
m = ¿im + (1¡¿im )q

i
t; Pii

h = qit
Pji
m = (1¡¿jm )q

i
t; Pji

h = qit

Substitutingthesetransitionprobabilities inequation(13), andsubtractingqitonboth
sides, weget, afterrearrangement,

qit+ 1¡qit= qit(1¡qit)
£
¼i(qit)¿

i
m (q

i
t)¡¼j(qjt)¿

j
m (q

j
t)
¤
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ProofofProposition3. L etqitdenotethefractionofthepopulationwithtraitiat
timet.
i)Fromthe…rstorderconditionsofthesocializationprobleminequation(6), ¿im (1) = 0 .
A lso¿im (0 ) > 0 , ¼i(1) = 1;¼i(0 ) = ® i(0 )+ (1¡® i(0 ))°> 0:H ence

"
@
¡
qat+ 1¡qat

¢

@qat

#

qa= 0

= [¼a(0 )¿am (0 )¡¼b(1)¿bm (1)]

= [¼a(0 )]¿am (0 ) > 0

and "
@
¡
qat+ 1¡qat

¢

@qat

#

qa= 1

= ¡
£
[¼ a(1)¿am (1)¡¼ b(0 )¿bm (0 )]

¤

= [¼b(0 )]¿bm (0 ) > 0

T hetwopreviousexpressionsensurethatthecornerstationarystatesqa¤= 0 andqa¤= 1
arelocallyunstable.
ii) Considerthefunction

£ (qa) = ¼ a(qa)¿am (q
a)¡¼b(1¡qa)¿bm (1¡qa)

T hisfunctioniscontinuouson [0 ;1]:M oreover

£ (0 ) = ¼ a(0 )¿am (0 ) > 0

and
£ (1) = ¡¼b(0 )¿bm (0 ) < 0

Bycontinuityof£ (:)thereexistsaninteriorpointqa¤2 (0 ;1) suchthat£ (qa¤) = 0 and
£ 0(qa¤) < 0 . Suchapointisaninteriorstationarystateandsatis…es

¼a(qa¤)¿am (q
a¤) = ¼ b(1¡qa¤)¿bm (1¡qa¤)

iii) A ninteriorstationarystateqa¤willbelocallystableif
"
@
¡
qat+ 1¡qat

¢

@qat

#

q= qa¤

= qa¤(1¡qa¤)£ 0(qa¤) 2 (¡2 ;0 )

But
·
@(qat+ 1¡qat)

@qat

¸

q= qa¤
< 0 is ensuredby£ 0(qa¤) < 0 . M oreover,

·
@(qat+ 1¡qat)

@qat

¸

q= qa¤
> ¡2

canberewrittenas
qa¤(1¡qa¤)j£ 0(qa¤)j< 2 (14)

A su¢cientconditionforequation(14) tobesatis…edis: j£ 0(qa¤)j< 8, whichinturnis
satis…edif @¿i

@qai and
@®i
@qai aresu¢cientlybounded, i.e., ifH (̄ ¿i) andC (±® i) areconvex

enoughin¿iand®i:}
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