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In his 2006 Presidenti?dddressCampbell(2006)s t at e s : AHousehold financi

special features that give tfield its character. Households must plan over long but finite horizons;
they have importantontraded assetsiotably theithuman capitglthey holdilliquid assets notably
housing  @f coursehousehold asset demands en@ortant in asset pricingpo. [emphasis dded,
pp 15531554. Accordingly,this papemuses a long panel of househaoldvel data teexaminethree
types of nontradedilliquid assetsnamely labor, housing angbrivate businesson a households
investmentdecisiors andon asseteturns Following Heaton and Lucas (2080 we term these nen
diversifiable riskssourcedrom labor income, housing arptivate businesas background risks.
Standard asset pricing thegpyedictsthatin complete marketsackground riskshouldhave
no influence on poilio choice or on equilibrium asse¢turns because these risks can be fully
insured by trading financial securities. Howewghen markets are incomplete such that some risky
income, for instangelabor income, is not spanned by tradable assets, indilgdwill alter their
portfolios to offset their idiosyncratic uninsurable rigksy, Merton, 1971 andDuffie et al, 1997)
Within the meanvariance frameworkCochrane (20083hows thatin an economy with incomplete

i

markets and noemarket incomesuchas labor income an i ndi vi dualdévigtss opt i ma

from the market portfolio to the extent tHadr individual heging moive to nonmarket incomas
different from the marke® saverage hedgg motive to nommarket income.Therefore, these
idiosyrcratic uninsurable background risks can geneiratestor heterogeneity so that individuals
may choosedifferent optimal portfolis. Our studyfocuses on (i) whether theheterogeneityof
background rislexposure across households baip explainthe largefraction of nonstockholders
namely the limited stock market participation puzZMankiw and Zeldes, 199 8ndthe substantial
crosssectional variationn a householé stock holdingsand (i) whether thesédiosyncraticrisks
havea significantimpact on asset returns

A number ofcalibration studies(Heaton and Lucas, 1891997 and 2008&; Haliassos and
Michaelides, 2003and Coccoet al, 2005) confirm that background riskbiave an impact on
portfolio choice and asset returas predicted by theprIn terms of economic magnitude, see

studiessuggestthat the inclusion of background risks in generalunable togeneratesignificant

! The potential importance of background risks asset allocatiorand asset returns is well established in the

literature. Pratt (1964), Pratt and Zeckhauser (1987), Kimball (1993), and Gollier and Kimball (1997) suggest that

under commonly used utility specifications, investors tend to be more risk averse when they tarefoaris of

background risks. Constantinides and Duffie (1996), Heaton and Lucas (1996), and Viceira (2001) examine the

importance of labor income risk; Piazzedi al. (2007), Cocco (2005), Yao and Zhang (2Q0&)d Flavin and

Yamashita (2002) advocathet significance of housing risk; and Heaton and Lucas (2000b) and Polkovnichenko
(1998) stug entrepreneurial risk. Heaton and Lucas (2000a), Campbell (2006), and Cochrane (2006) provide

excellent reviews of this literature.
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crosssectional vaation in portfolio compositionand especiallythe low level of stock market
participation rate as observed inthe data Moreover, here isa debatein the literatureon the
properties of background risks arsiimulation results are sensitive tthe assumptios of the
underlying stochasticisk pracess(for a more detailed discussion of these issusEe excellent
reviews by Heaton and Luca2000a andCamplell, 2006. Our papewuses data from a largample
of heterogeneoubouseholdsith householespecificrisk factorsto direcly estimae the impact of
backgroundisks onstockmarket participatin, portfolio choice and asset returns

Research using mictlevel data to addregheseissues islimited due in part to the difficulty
of identifying householespecific risk factorsSeveralrecent papers hawesed US. householdevel
data to examind@ousehold portfolio choand stock markeparticipation” Using the 1983 Survey
of Consumer Finance data, Haliassos and Bertaut (188%onstratehat the nondiversifiable
income riskis a potential contributing factor to th@w stock markeiparticipaton. Employing the
Tax Model data(19791990) Heaton and Lucas (2000bnd that entrepreneurial ris& important
but labor incomerisk is relativdy unimportantto household portfolio choicéor a sample of
householdsvho hold stocks and owhusinesss® They further use aggregate data from NIPA to
show that entrepreneurial risk is importaot asset returnsUsing the Panel Study of Income
Dynamics (PSIDdata (19831994, VissingJorgensen (2002ahowthat the standard deviation of
norntfinancial incomehas a negative impact on stock holdimgnd stock participatigrwhile the
correlation of norfinancial incomewith stock returns istatistically insignificant.

This papemuseshe PSID survey (196-2003 to examine the impact dfackground riskon a
househol dbés st oc kandpartfolioehoicepral ort asseti rgguani iresearch done
independently, Angerer and Lam (2009) use the National Longitudinal Survey of Youth 1979 Cohort
to study the impact of labor income risk on portfolio cholgg decomposing labor income risk into
permanent and transitory components, they show that permanent income risk significantly reduces a
househol dds stock i nvest ment Wecbnplenentthe analysisdafor y i
Angerer and Lam (2009)y advocating the importance afiditionalbackground risks to household

portfolio decisionsand find consistent result®ur paper differs fromAngerer and Lam (2009h

2 A few papers use ned.S. howsehold data to examine this issue. Udiafjian data Guisoet al. (1996) findthat

labor income risk has arall effect on portfolio choice-Hdochgueel (2002) employs data from tidetherlandgo

showthat households exposed to héghabor income unceainty hold safer portfoliosMlassa and Simonov (2006)

use a uniqgue Swedish data set with information broken
that households do not hedge but tend to hold stocks that are geographically arsiopaifeglose to them. Chen

et al. (2007) and Dimmock (2006) argue that background risks also affect asset allocation of institutional investors.

% We use the terms entrepreneurial risk and business risk interchangeably throughout this paper.



that they emphasize the difference between permanent and tratetoryincomerisks while we
focus on the joint effects dfreedifferent types of background riskd/lee x t end Anger er an
(2009) analys of labor income risks by alsexaminingthe impact ohousingand business risks on
a h o u s sfdckontarkei garticipation drportfolio choice Additionally, weinvestigate the asset
pricing implications othe three backgroursks.

Specifically we use growth rates of labor income, home equity, and business income to
proxy returns sourced from human capital, housing investrand private businesespectively
Our main measures of background risks e standard deviations of the growth rates of labor
income, home equityand business income, and the correlations of these three growth rates with
stock returs and with he riskfree rate. We also include the correlations amongettigee growth
rates.In doing so, wecapture the entire covariance structurethd reurns o financial and non
financial assetsuch ashuman capital, housing and private busings®rder b capture the time
varying feature of background riskver life cycles, weconstruct therolling-over forward looking
measurs of background risks (background risitre estimated using five years data) and backward
measurs of background risks (backgroundsks are estimated using past eight years data)
Accordingly, aur paper extends the empirical literature on theairtgmceof background riskin
portfolio choice and stock market participation in the following ways.

First, we jointly studythree typesf background riskand providea quantitativeevaluation
of thar relative importanceWe show that all three types of background risks are statistically and
economically important. If all the background risk variables shift one standard deviation &om th
sample means, the probability of participation decreases by 12.10 percent and the proportion of stock
holdings drops by 3.98 percefito our knowledge, this is the first paper to directly estimate the
impact ofhousingon a househol@ stock participabn and stock holdingdNVe find thatthe housing
effect is almost as large as the labor income eftarhplementing previous worksnphasizinghe
importarce of housingin portfolio choice and assetricing (see, e.g.Coccq 2005; Flavin and
Yamashita2002; andPiazzai et al, 2007).

Second,we extend previous empirical studies by jointxamining the vdatility of
background riskeindthe correlatiors of background risksvith stockreturrs and withthe risk-free

rate We find that ehousehold withmore volatile labor income ¢r home equitypr business income)

* To further study the hedging motive hypothesis (e.g., Viceira, 2001), we also usev#r@nces between market

excess return@isky stock returns minus the ridkee rate)and returns on netradable assets. Following Massa and
Simonov (2006), we further exan@ the interaction impact of the standard deviations of background risk factors and
their correlations with stock returns. The results using these alternative measures of background risks are all
consistent with our main results.



is less likely to particip&tin the stock market and invesa smalleproportion ofits wealth in stocks
consistent with previous studies (e.geaton and Lcas, 2000band Angerer and Lan2009) The
correlation oflabor income ¢r home equityor business incomewith stockreturrs has a negative
impact on participation and dhe proportion of stock holdingsThis finding confirms the hedug
motive suggested ithe literature (e.g.Viceira, 2001) while previous works (Heaton and ¢as,
2000h and Angerer and Lam, 2009) find thatthedgng motive is irsignificant. We further
separate the correlation effecblased on whether the correlation with stock returns is positive
negative and examinethe interaction of standard deviat®af background risk factors and their
positive or negative correlations. We use this specification to further examine thegradgve and
find that a household with positive (negative) correlation wittock returngs less (more) likely to
participate in stock markets and invekss (more) in stockdn contrast, the correlation of labor
income Or home equity,or business ricome) with the risk-free rate hasa positive impact on
participation and on thproportion of stock holdingslherefore,the magnitude and direction tife
impact of background risk on asset allocation dependn the precise naturef the covariance
structurebetween these risks and asset retuBpecifically afi s t-lo ic k e 0 /wieaitlt sobstiute
for stock holdings and reduce the demand for stosk whereasa i b olnidk e 6 i nc ome/ we
substituts for therisk-free asset and encouraggock holdingsTheseopposingeffectsmight help
us understand theconflicting results obtaing in simulationbased studigsin which different
assumptions on the correlation between background riskdh@&ndeturns orfinancial assetsare
employed®

Third, we considerthe correlationsamong the thregypes of background riskendfind that
the correlation between labor income and home equityasignificantly negative impact on stock
holdings and on patrticipation. This findisped light on the importance ofhe interactionbetween
labor income riskand housing riskin explairing portfolio cloice and asset returnsonsistentwith
recent studiege.g, Lustig and Nieuwerburgh, 2005; and Davidoff, Bp®

Finally, we examine thenteractve effect ofeducation and background risks portfolio
choice and participatiorMankiw and Zelde1991) and VissingJorgenserf2002), among others

suggest that education is a prdxy transaction costand find that ithasa significantimpact ona

® Results from simulatiostudies are sensitive to the assumed underlying stochastic process of backgrouRdrrisks.
example, Coccet al. (2005) consider labor income as an implicit holding of safe assets and find that labor income
increasesstock investment. However, Benzaatial. (2006) assume cointegration of labor income and stock return

in the long run and find that labor incomelucesstock holdings.

® Lustig and Nieuwerburgh (2005uggest that the ratio of housing wealth to human capital wealth shifts an

i nvest operéeptionrands Hence has predictive power on stock returns. Davidoff (2006) shows that the
correlation between labor income and housing value has an impact on housing investment.
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householé portfolio decisionWe confirm their results in our sample. Further, we find an additional
chamel, namely, changes in background risks through wieidhcation affecta househol do
portfolio choice More specifically when all background risk variables increase one standard
deviation from their samplmeans a household witla collegedegreewill reduce itdikelihood to
participate inthe stock market by 149percentanddecrease itproportionof stock holdings by 4.60
percent whereasa household withoua high schooleducationwill only reduce the likelihood of
participation by 9.2%ercentanddecrease itproporton of stock holdings by 3.3gercentHence, a
more highly educated household resggomore significantly to a givenchange of its background
risks.

Jagannathan and Wang (1996) and Heaton and Lucasjaf#aggregate data to shthat
labor income and business incomave a significantimpact onasset returnsTwo recent papeys
Piazzesiet al. (2007) and Lustig and Nieuwerburgh (200%)emonstrate how housing can affect
asset returnsAccordingly, we estimatehouseholdevel Euler equatios using a pricing kenel
augmented byhe growth rates of labor income, business income, and housing value. Specifically,
we addthe threebackground risk factor® pricing kernels implied by three standard asset pricing
models: the consumptiemased CAPMCCAPM), CAPM, and the FamBrench thredactor model.
We find that a stockmore highly correlated witha background risks associated witla higher risk
premium. Further, the background risk factors significantly improve model perforrhaseeon the
Hansenand Jagannathafl997) distance (HJD) and th&statistic of GMM estimation. The above
results are based on annual frequency data from PSID but are robust to using monthly frequency data
from the Consumer Expenditure Survey (6

Theremander of the papersiorganized afollows. Section Idescribs the data.Section I
studies background riskandther impact onthe crosssectonal variation of stock holdirsy Section

Il examines the effects of background risks on assetgai Secton 1V concludes

|. Data and Descriptive Statistics
We draw data fronthe Panel Study of Income Dynamics (PS|Bhichis an annuasurvey
maintainedby the University of MichiganThe sirveys are conducted every year from 1968 to 1997

and every otheraar after 1997 The main advantage tfie PSIDdatais that it provides a relatively

" The original PSID sample consisted of two independently selected saraptessssectional national samp(éhe
SRC samplgand a national sample of leilwcome families(the SEO sample We excludethe SEO sample to
generate a representative sample of U.S. populalloe PSID was designed to capture demographic and income
dynamics of U.S. households over a long period. Households which were seledteel 1868 survey have been
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long panelwith detailed demographic, income, and housing data, which allows us to construct
various measures of income and housingsridklimitation of the PSID datais thatdetailed wealth
composition such as stock holdsg provided in the wealth supplement survey which was
conductedonly in the years 1984, 1989, 1994, 1999, 2001 and 200terefore financial asset
holdings information is only availabléor thesesix years.In order to utilize the long panel feature of

the PSID andto overcome the limitation of wealth data, we estimate the background risk variables
using the 1976-1997 surveys, and then merge the estimated household background risk variables
with the six-year wealth data to generate a-gear unbalanced panebince questions related to
income and wealth in the PSkiataare retrospectigfor instance, those asked in 1994 refer to the
1993 calendar year), we refer our sample years as 1983, 1983,1998, 2000 and 2002.

A. Stock Values and Stock Participation

Stock market participatiofdenoted bypumSthk andvalue ofstockholdingsareselfreported
in the surveysUnfortunately, PSID changehe definition of tockin 1999. Up to the 1997 brey,
reportedstock holdingsinclude stocksheld directly orheld in mutual funds, investment trusend
pension funds. Since the 1999 survye value ostockholdingsin pension fundss excluded This
changein definition causes inconsistaas inour stock valus and stock participationariablesover

time. We therefore make the following adjustments using questions &agk€&ID about pension

account s. The questions are fADo [you/you or an
annuitiesorm di vi dual Retirement Accounts (I RAs)?0, i
earning assets, split between the two, or what?

thatall investments in IRAs are stocks if most money in $RAinvestel in stocks. If a household
reports that the money in IRAs split between stocks and interest sensitive assets, we assume that
half of the value inthe IRAs is in stocks and the othéalf is in saving. We then adjust thpost
199 stock varable bysumming the reported stock value and tlestimatedstock value in pension
funds.®

Previous studiesuggesthatthe properties of portfolio composition relative to demographic
variables are sensitive to how wealth is measuredomputing the proportion otfack value relative

to wealth, we consider three definitions of weafthtotal family financial wealtld the sum of stock,

resurveyed thereafter. The splitoff households (households established by children of theyosejeeted families)
have been added to the sampdeheyear.

8 Surveys are mostly conducted in each spring and therefore income and wealth data are for the previous year.
° Because the pod1999 stock holdings data may not be accurate, we conduct a robustness test usiri@ritata
and find similar reults. These results are not reported but available upon request.
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saving and bond valug (i) total family wealth without home equidythe sum of valugof financial
assets, business, vehicles aadl estates excluding owreccupied house minus total debts owed;
and (iii) total family wealth with home equdéiythe sum of value of financial assets, business,
vehicles and real estatexluding home equity ofowneroccupied house minus total debts dwe
Home equity ighe net worth of selfeported market value of house minus unpaid mortgage balance
Theabovethree types of stock composition measwesdenoteadsPfIStk 1, PfIStk 2 andPfIStk 3,

respectively.

B. Background Risk Measures
B.1 Timeinvariant Background Risk Masures

To create individual background riskeasureswe usethe 19761997 PSID Family Income
Files.We generat¢he 21-year time series of annugitowth rates ofabor incomehousing value and
business income. Singke PSID das not provide total family business income before 1993, we use
the head ofhouseholdbusiness income as a profor total family business incom@o make the
labor income and business income measures comparable, we also headbkhouseholdabor
income asa proxy for total family labor incomeTo address the concern that theomeof thehead
of householddoesnot representhe total household incoman the caseswhere ahouseholdhasa
second earner, wao robustness testsing a sulsample of sigleemember households in whithe
headof householdncome isequivalent tatotal household incomén a separate robustness check,
we includea dummy variablevhich equad to 1 if there is a secongtageearner in the househotohd
0 otherwisein our baskne specificationWe expect thathe existence of the second wage earner will
reduce a householddés | abor income risk and hen
dummy variable: if the head and wife work in the same industry. We expect ihatatiable is
negativéy related to stock investment becauss tipe of households even more exposed to labor
income risk sourced from macroeconomic shock and unemployment.

We define leadof householdusiness income as the sum of business income dsset and
business income from labhdtWe use home equity the differencebetweenselfreported house
value and unpaid mortgage balancas our proxyfor housing valugbecause home equity truly
reflectsthehousehol dés weal t h sngiovesmeht\Wd also use thehgroath gh  h o

rate of selfreported market value of owneccupied house (i.eignoring unpaidmortgagebalanceg

10 Alternatively, we define head of household business income to be equal to business income from assets only, and
include business income from labor in head of household lalsomie. Under this definition, none of our results
change significantly. They are available upon request.

7



to redo our regressiorts.Using the annual growth rates, we calculate for each household the
standard deviations d¢dbor incomehome equity andusiness income, i,eStdLab), StdHou) and
StdBu9, and the correlations of these growth rates with stock retQuorr(Rs,.), and withthe risk-
freerate Corr(R;,.). We also calculate the correlatsommongthe three grath ratesCorr(Lab,Hou),
Corr(Lab,Bug and Corr(BusHou). The CRSP NYSE/AMEX/NASDAQ valueweighted market
index returnis used as a proxy faisky asset retusyand the30-day T-bill returnis used as a proxy

for therisk-free rate All monetaryvariablkes arein constantl992 dollas usingthe Consumer Price
Index obtained from CRSP.

To minimize errors in the dataye applyseveralffilters to the growth ratesof labor income,
home equityand business incom@®ur baseline analysigquires a householda have at least three
years ofgrossgrowth ratesranging betweer0.5 and 2 to calculatethe standard deviation and
correlation statistic¥ That is weignorethose observationsith incomes dropping more than a half
or more than doubling in a yebecaus thesdiguresseemimplausibleandare more likely subject to
coding or other errordhis filter isdenoted byFilter2. To check for robustness,evalsorequire the
gross growth rates to lie within tie3-3, 0.25, and 0.110rangesand denote thesdtérs byFilter3,
Filter5 andFilter10, respectively

B.2 Timevarying Rolling-over Background Risk Masures

The abovemethod to calculatstandard deviations and correlati@ssumes that background
risks are timdnvariant. In principletheserisks can fluctuate with general economic conditions and
can changeover the life cycle of a household Our measuresmtroduced aboveonly capture the
variation of background riskacross households, but do not capture the time variation of background
risks for a given householaver its life cycle To capture the timseriesvariation of background

risks, we employwo rolling-over method.

M we find that the standard deviatiohgrowth rate of selfeported market values of owreccupied house ham

even more significanty negative inpact on household stock market participation and stock holdings than the
standard deviation of growth rate of home equiiereas the correlations of the growth rate of house value with
assetreturns do not have a significant impact

1270 check for robustess, we require a household to have at least 10 years of growth rates to calculate the standard
deviation and correlation statistics. The results using this procedure are similar to our baseline analysis. We find that
labor income risk and housing riskear st at i sti cally and economically signif
investment. While the standard deviation of business income is negatively related to stock investment, it is not
statistically significant. The reason is that for a large fractb households, the business income risk variables
cannot be estimated due to insufficient data points. Although this procedure also generates more missing values in
labor income and housing risk variables, it affects the business income risk measusevwaogly. In fact, of the

11,265 yeashousehold observations, we only have 609 observations withmissing business risk measures.
Hence, this procedure underestimates the importance of business income risk.
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First, we consider a householdhich makes its portfolio choice based on its curreamdpast
experience of income and hoogivalue fluctuatios, so we employa backward rollingover
measure. Thesemeasures arealculatel using prior eightyear dataFor example backwardrisk
measurs in 183 are calculated using data from 1976 t&3,%nd thosén 1997 are calculated using
dat from 199 to 199.

Second, ational expectatiantheory suggess that a household should maks portfolio
choice based on itsx ante expectation obackground risksWe thereforeestimateforward rolling
over measures using fivgear posteriordaa. For example, forward risk measures in 1983 are
calculated using data from 1983 to 1987, and those in 1993 are calculated using data from 1993 to
1997. The shortening in the number of years used in calculation increases estimation errors
Moreover sinee consecutive annual growth rates are not available after 1997, statistics cannot be
calculated for the sample years 1998, 2000, and 2002. dhusjain results are based on the time

invariant measures and we provaleobustness check basedtlatwo rolling-overmeasures.

C. Descriptive Statistics

Combining the estimated background risk measures with stock holdingsatatthe PSID
wealth supplement survey, we constructyeér unbalanced panel datased®b1 householdwith
16,487 yeahouseholdobservations.Table | reports summary statistics af hou s stéclo | d 6 s
market participation rate arttie proportion ofstock valuesrelative to various measures of wealth.
This table confirms the weknown factof limited stock market participation. Onadl, only 36.9
percentof households hold stockg/hile the participation rates have significantly increased over the
past decadefrom 27.3 percent in 1983 to 42.7 percent2@02 more than halfof the U.S.
household still do nothold anystocks. We report three diferent measures tfie proportion ofstock
holdingsby stockholdersThe average proportion of stocks relative to total financial assets is 52.8
percent indicating that stockholders allocate a large fraction of financial wetdtistocks. The
standard deviation dhis variableis 30.6 percentshowing theconsiderable crossectional variation
in householdevel stock holding.

Table Il Panel A presents some summary statisticsdaseholespecific variablesncluding
the background risk masures.The first part of this table summarizes household demographic
information. For example, 28.percentof head ofhouséolds have college degrgewhile 54.6
perent haveonly a high schooleducation The averageage of thenead ofhousehold is 48andthe

average family income is $51,530.



In the middle part ofTable Il, we present the summary statisticstioé background risk
variablesfor the full sample We observe substantiddeterogeneityof background risks across
households. For example, thmndard deviation of labancome growth ranges fromt6 0.754 with
the sample mean of 175 and thestandard deviation of 0.134Although the sample mean did
correlation of labor income growth with stock retisronly-0.003, itranges fromt0.780 b 0.804 A
similar pattern appeaia the housing risk and business risk variablEgure | displaysthe cross
sectional variation of background risk factors. These descriptive statistics clearly demonstrate the
large variation of background risk expossracross householdsvhich may help explain the
observed enormous variation of portfolio choice across households.

Given thata certain fraction of households do not have labor income or hoasidg large
fraction of househokldo not fave business, walsoreportthe summary statistics @ubsample
consising of households which have labor income, housiagd businessncome, respectively.
Overall, 78.3 percenhouseholds have labor income, 7petcenthousehold®wn a house, and only
8.2 percenthousehold havea private business. Within thgroup ofhouseholds with business, the
standard deviation of business income growth rate is 0.503 which is much higheattfan ttiefull
sample(0.041). This suggestthat although business income risk ibstantia) its overall effect may
not be pronouncedue to the fact that a large fraction of housesoldn no business.

Table Il Panel B presents tlwrrelation matrix ofthe 12 background risk measures. The
correlation betweea background risk measufeamely,growth rate oflabor incomehome equityor
business incomeand stock retumis closely related tats correlation with the risk-free rate,
suggeshg some degree of multicollinearity. We therefore adjust our baseline model tiging
correlations between excess retumsh (risky stock returrs minus the riskfree rate and these
background risk measureBhe resuls using these measures agported agrobustnessheck

Il . Background Risks Stock Market Participation, and Portfolio Choice
A. Empirical Specification

To examine the explanatory power of backgrotiskl factors ora househol@ stock market
participationandportfolio choice, we run regressions that relate stock market particip&ionStk
and the proportion of stock relative variousmeasures of wealtiP{fStk_1 PtfStk_2andPtfStk_3
to a set ofexplanatoryariables.Sincestock market participatiois a discretehoicevariable with 1

denotng participation and0 otherwise, we emplothelogit modelspecified below
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Prob(DumStk=1) = Kb X
Prob(DumStk=0) 4 -Rb6' X

‘ eb'X
where F X ——

1+ eb'X

Giventhata large fraction of househaldhold no stocks, OLS regression is not suitable to

D

study the proportin of stock holdingsSeveraltheoretical paperse(g, Orosel, 1998Haliassos and
Michaelides, 2003Guo, 2004;Gomes and Michaelides 200&nd Ball, 200y have treated stock
market norparticipation(i.e., zero stockholdings)aspar t of a orfaiacbokchlo thid 0 s p
framework, agents maximize their lifene utility subject to a budget constraint which includes a
participationcost. Consistent with this line of reasoning afaflowing the empirical methodology
utilized by Guiso et al. (1996), Hochoguertel (2002) and Cocco (2005), agopta Tobit model

where the lower limit i® (households hold no stock)The Tobit model is specified as

8b'X + e if PtfStk 0
PHStk=| e |
io0, if otherwise

e

Our explanatoryvariables X, include 12 background risk variables and a set of control

variablesand 6' X is specifiedas follows
b'X=3a, taYears +a Lof Famsize ja Rpace ,+a HSchool, +a Cqlle

+a,Log(Age) +a Log Ag9® +a Ldg Weghh #a Log Incoix
+g,,HouseRatip +a MortgageRatio +.a LaborRatio

+a,,Std Labh) +g, Cor¢ RLah)+ a,Corr(R, Lap) (3)
+a,Std Hoy) +a Cor( R Hoy +g Cofr R Hou
+8,Std Buy +§ Corf B Bup +a CofrR Bys
+a,,Corr(Lah, Hoy) +a,Cor( Lah Byg +g Cofr Bus Hou
where

i - household index;

t - year index;

Log( X) - natural logrithmof variable X

Std( X) - standard deviation of X

Corr(X,Y) - correlation betweeX and Y:

Lab, Hou, Bus- growth rates of labor income, home equity and business income, respectively;

13We also use a twsided Tobit model with & lower limit equal to 0 (households hold no stocks) and the upper
limit equal to 1 (households hold only stocks). The results do not change significantly and are available upon request.

11



R., R, - grossreturnratesof stockmarketportfolio and rik-free assetrespectively;

Years- yeardumimies

Famsize number of family members

Race- dummy, equal tal if household head is white and 0 otherwise;

Age- age of head;

HSchool- dummy,equal tol if head hasnly a high school education and 0 othessy
College- dummy,equal tol if head has a college education or above and 0 otherwise;
Wealth- total family wealth includindghome equity;

Income- total family income before tax;

HouseRatio ratio of home equity relative to total family wealth;

MortgageRatic ratio of unpaid mortgage relative timal house valueand

LaborRatio- ratio of head labor income relative to total family income before tax

Theoretical studies in the literature provide useful predictions about the signs of several
paraneters Kimball (1993) among othersdemonstrates that undéairly generalconditions of
preferences, an agent who bears one risk is less willing to bear another indepekd@mwvisus
research also shows that the volatility of additional risky incoetices the demand for stock
(Heaton and Lucas, 2000a VissingJorgensen, 20@2 Hochguertel, 2002; Guiset al, 1996 and
Angerer and Lam, 2009Hence, we expecBtd( Lal), Std( Hoy and Std( Bu$ to have negative

effects orthe proportion of stock holdings and on stock market participation.

The correlation betweembackground risk shock and stock return is potentially important to
portfolio choice (Viceira, 2001; and Benzoei al, 2006). A positive correlation betweetabor
income and stock retusmeduces the willingness to hold stock because labor income subdtitutes
stock On the other hand negative correlation between labor income and stock e@urcourages

stock holding because teck can be useds ahedgeagainstlabor income risk. We hence expect

Corr(R,, Lab, Corr(R,, Hou),andCorr(R,, Bug to carry negative coefficient®revious empirical

studes (Heaton and Lucas2000b; and Angerer andam, 2009) findthe hedgng motive to be
insignificant

We are aware that the impact of standard deviation of backgroundarséxample, labor
income may depend on the sign of the correlatlmetweenlabor income growtlrate and stock
returns. That igt is the covariance of labor income growth rate and stock retbhatdetermins the

optimal portfolio choiceHence, n robustness testwe employ the covariansef labor income,
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home equity, and business income growthsratigh stock returnsFollowing Massa and Simonov
(2006), ve also decomposeachcovariance term intgositive covariarte (standard deviation x
positive correlation) andhegative covariance (standard deviation x negative correlation). This
procedure further helps us tése hedgingnotive hypothesis For example, a household with labor
income negativlg correlated with stock retuswill likely increasets stock holding because stock
serves as good hedgegainstiabor income risk. On the other hand, a household with labor income
positivdy correlated with stock retuswill likely invest morein therisk-free asset in order to reduce
the overall risk exposure.

We also include correlations between labor income (home equity, and business income) with

the risk-free assetWe expetCorr(R;, Lab, Corr(R;, Hou) and Corr(R;, Bug to have positive

effects onstock market participation andhe proportion of stock holdings We are aware that
theoretically the conditional ceelation of the risk-free asset with any background risk should be

zero andhereforeshould have nanimpact on stock investmesnfThe risk measusawe introduced

here namely Corr(R;, Lab), Corr(R,, Hou) and Corr(R,, Bug, effectively capure the ce

movement of labor income, home equity and business incomethvédthealinterest ratewhich is
mainly driven byunexpectednflation. This designs to test whethebondlike income reduces the
pressure on precautionary savinggerebyencourging investment instocks (e.g, Coccoet al,
2005).Intuitively, a household with stable labor income which increasesth&imflation rate (for
example, those working iagovernmenbr education sectpis more likely to invest in risky stosk
becaus its labor income risk is loer. In addition,the inclusion of correlations with stock returns
and riskfree rate can help us examiwhetherstocklike nonfinancial incomemight reduce stock
investmens, and bondike nonfinancial incomemight encourag stock investmeatas proposed in
theprior literature(e.g., Cocceet al, 2005; and Benzoni, 20Q6)

The other three correlation ternfSprr(Lab, Hou), Corr(Lab, Bug and Corr(Hou, Bug ,

are expected to have negatigoefficients because the positive correlation between two background
risks €.g.,labor and housing) exacerbates the overall risk exposure and henceseelduzes s esh ol d 6
willingness to bear stock risk.

Consistent with the priditerature we addthe following control variables. Numerous papers
document thatherace, income, wealth and educati@riables each hawepositive impact on stock
market participation (e.gMankiw and Zeldes, 1991, Vissialprgensen, 20@2 Honget al, 2004;
and Campbell2006).The level of éucation is regardeds a proxy for fixed entrgnd transaction

cossand is found to bsignificantlyrelated to stock market participation in previous studies. We use
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two dummy variabled;iSchoolandCollege to control for educatio effects. We expediog(Age)to
have a positive sign ar(d_og(Age)2 to have a negative sign to capture the haim@ped lifecycle

pattern of stock holdings (Jagannathan and Kocherlakota, 1986)nFand Yamashita (2002)
suggest thatthe house to net weath ratio influences a homeowner's portfolio composition
significantly. We hence includelouseRatic the ratio of home equity to total wealth to capture this
effect. Cocco (2005) argues that although housing investment substitutescforimrstestmenta
mortgage loarservesas a leverage borrowing channel to finamoeestment instocks. We include
MortgageRatio- the ratio of unpaid mortgage balance to total house value as a control variable.
Vissing-Jorgensen (20@? documents that thievel of nonfinancial income is positively related to
stock market participation. We ukaborRatio- the ratio of labor income to total family income as a
control variable

It is well-known thatthe estimation of logit and Tobit modeiks sensitive to th distributional
assumption aboutthe errorterms. We hence calculate nonparametratatisticsusingbootstrappd
standarcerrors with 100 replicationsGiven the large number of household$8L households) and
only 6 timeseries observations our data, it ishardto estimate the panel regression withusehold
specific fixed effects. We therefore use year dummyariablesto control for time-effect and
bootstrapthe error termsvith clustering by individua in orderto correctfor serial correlatias (a
householdhat holds stocks in the previous year is more likely to hold stadk the currentyear)**
All results reportedin this paperare basedn bootstrapped standard errors with clustering by
individuals.

In principle some of these backgnod risk variables can be endogenoeg( Bodie et al,
1992; and Roussanov, 200Dur framework above assumes that the background risk variables are
predetermined This is a reasonable assumption because adjustimelatbor supply, housing and
private businessaare much harder thaadjustmerg in stock investment. Moreover, our specification
is robustto the existence of endogeneity.idore riskaversenousehold may choose investin safer
asses and select a safer occupatiavith alower standard deaation of labor income)resuling in a
positive relationship between the standard deviation of labor income and stock investment. Since our
testing hypothesis predicts thae standard deviation of labor income is negdjivelatedto stock
holdings, the above specification provides a conservative estimate of the true impact of these

background risk factors on stock market participation and portfolio choice

4 petersen (2007) shows that given a large number of firms (in eaerhmaiseholds), and a small number of years,
correct standard errors can be obtained by including time dummies and then estimating standard errors with
clustering by firms (households) yields correct standard errors.
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B. Empirical Resultsof BackgroundRisks on Stock Market Participation
B.1 Statistical Sigificance

Table 1ll presents maximum likelihood estimates hdgit regressions Five model
specifications are estimated, eaulth adifferent combination ofhethree types of background risks
(1) no background risk(2) with only labor income risk(3) with bothlaborincomeand housng risks
(4) with bothlaborincomeand business riskand (5)with all threetypesof backgroundisks. The
upper panel of TabldlIreportslog likelihood values andlog likelihood ratio tests for variousnodel
comparisas, while the bottom panel presents parameter estimatesheifissociatettstatistics in
parentheses.

Column (1)displaysour benchmark model without considering any background risk factors.
All coefficientsare estimated with thexpectedsignsandare statistically significanat the 10 percent
level or higher We find strong explanatory power of education, race, income and wealth on stock

market participation, confirmingthe results ofearlier studies. The positive coefficient on
Log( Age andthe negative coefﬁcientrm(Log( Age)2 confirms the humpshape pattern of stock

marketparticipationwith age. Consistent with Cocco (2005) and Campbell (2006), we find that the
ratio of home equityo total wealth carries a native sign and the ratio of mortgatgehouse value

has a positive coefficient. These results suggest that although housing investment crowds out stock
investment, mortgage loans can be used as a firgadlcannel to support stock investment. The ratio

of labor incomeo total income haa positive impact on stock market participation, but the evidence

is statisticallyweaker.

In Column (2) we addthe threelabor income risk variables to the benchmark modke
coefficients ofthesethree variables aredimated with theexpectedsigns and arestatistically
significantat the 10 percent levebr higher They imply thata households more(less)likely to enter
the stock market iits labor incomes less (more) uncertain, if itabor income idess (morg highly

correlated with stock returror if its labor income is mor@ess)highly correlated with the riskee

rate Both Corr(R,, Lah and Corr(R;, Lab) are statistically significarthut with oppositesffectson

stock investrant, suggesting that labor income risk can affetibuseholé stock investmenin
differentways. This result is consistent with various simulation studies which document that labor
income reduces stock holdings when it is modele@ asky assetwheras it encourages stock
investment when it is regarded asrisk-free assetWe conduct alog likelihood ratio test to

investigatewhether specification (2) outperforms specification @iven he chisquare statistiof
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48.817with degres of freedom of 3we reject specification (ip favor of pecification (2) at thd
percent significance level.

Column (3) studieshousing riskafter controlling for labor income riskll four parameters
associated with housing risike estimated with the expectedrsgThe coefficient o€orr(Rs,Hou)
is not statistically significantwhile the other threevariables associated with housing riake
significant at theb percent levebr higher The variableCorr(R,Hou) appears to benoresignificant
than Corr(Rs,Hou).” This finding is consistent with theripr literature suggestg that real estate
investmenis a goodhedgeagainst inflation €.g, Goetzmann and Valaitis, 2008).is interesting to
note that the correlation between labor income and home e@oty(Lab,Hoy carries a
significanty negative sign confirming the crowdhg out effect. If a household allocata large
fraction of his hcome to housing, ivould morelikely reduceits stock investmentThis result also
suggests thathe comovement of housgnand labor income increaseisk exposurs, and thus
reduces thén 0 u s e hidingdedsto participate inthe stock marketOur log likelihood ratio test
rejecs specification (2) in favor of specification (3)the 1 percent significance levesuggeshg the
importance of housing risk itme stock market participation decision

Column (4) shows thdhe standard deviation dfusinessncomehasa significantly negative
impact onstock participationconsistent with Heaton and Lucas (200@oth the correlatiors of
businessncome with the riskree rateandwith stock returs are insignificant Thelog likelihood
ratio test reject specificaton (2) in favor of (4) at thé percent significance level, suggesting that
including business riskariablesmprovesthe model performance.

In Column (5), we report the results when all three types of background aigk jointly
consideredExcept for the variabl€orr(R;,Lab), al background risk variables that are significant in
previous regressions continte be statistically significant. Furthermore, this modatperforms
specification (4) athe 1 percent significance level and outperforms specifica®mt the 10 percent
significance level Based on thdikelihood ratio testsall three types of bagkound risks are

important toah o u s esldewisiahto participae in the stock market

B.2 Economic Significance
Given the statistical significance of the background risk factors presented above, we further
study the quantitative impact of these rfaktors ona househol@ stock market padipation. For

each type of riskwe estimatethe change o& householél probability of paticipating in the stock

15 This result is obtained in the logiegressions when studying stock participation, in the Tobit regressions when
studying the proportion of stock holdings, and in various robustness tests.
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market by assuminthatthe corresponding risk variables change one standard deviation from their
sample meanwhile holding all other variables at their sample means. TRbleeports the results.

The change in the probability of stock market partiégrais calculated by using thedit model
coefficients reported in Column (5) of Table Ill. Fordalincome risk, ifStdLab), Corr(Rs,Lab) and
Corr(R;,Lab) all shift one standard deviation from their respective sample means, the household will
reduce its likelihood to participate in the stock maitiet5.41percent. Similarly, for housing risk

and bumess risk, the respectivéhanges in probabilities are 4.11 percent aré® percent. If all
backgroundrisk variables change together, the probabilify participation declines by 120
percent'®

In Panel B of TabldV, we estimate the marginal effeaté background risks for different
education groupdgrirst, we find that anore highly educatetdousehold is more likely to entére
stock market. For example, controlling for all background risk varialllésea samplemeans the
likelihood that a houskold with a college education will participate in the stock market42.58
percent.In contrast, he likelihood of participatiorfor a household with (without® high school
educations only 29.99 (22.49) percent. Moreover, we find @hatore highly edwated househols
more sensitive t@ change inits background risksWhen all background risks increadsy one
standard deviation, a household wétlzollege education will reduce its likelihood to participate
the stock market by 14.49 percemtheread a household withowt high school education will reduce
its probability byonly 9.23 percent.

Figure 1l depictsthese effects. As can be seen in all panels of Figure Il, the slope of the
college line is steeper than thegh-schoolline, whichin turnis steeper thathat of theno high-
schoolline, suggestinghat a more highly educated househoid more sensitive t@ change ofits
background risks. Also the difference betwettne college line and the high-school line (the
differencein participation ikelihood between college and high schooljaesisiderablyarger than the
difference betweerthe high-school andthe no high-school lines, indicating thathe marginal
improvement of cotge education is larger than tleathigh-school educatiorit is interestingto note
thatin generathe impact of education shrigls thdevel of background risk increase

The aboveesults are consistent with the notion tham@ationlevelis a proxyfor transaction

coss (fixed entry and information cagtin previous studieqe.g, Campbell, 2006; and Vissing

18 The overall effect need not equal to the sum of the separate effects due to thearionti the logit model.
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Jorgensen, 2@&)." A more highly educatetlousehold is more likely to adjust #ock investment

in response to ehange irits background riskbecause its entry casdrelower.

B.3 Alternative Measues of BackgroundRisks on Stock Market Participation

Table Vconducs moretestsusing alternative measures of background ribkshefirst row
of Table V, we report for each specification the change of probabilisgaak markeparticipation
assuminghat all background risk variables change one standard deviation from their sample means
while controlling for other variables at their sample me&m€olumrs (1) and (2), v redo outests
using backward rollingover measuréhe Std.) andCorr(.) variables are calculated using ekglatar
prior data) and forward rollirgver measures (th®td.) and Corr(.) variables are calculated using
five-year posterior data), respectiveRhese tests confirm our previous findinfat all background
risk variablesyield coefficients withthe expected signs, and labor income riskhis mosimportant,
housing risk is the second most important, and business income risk is less im@Qmtaigtent
with the idea that forwartboking risks affect optimal portfoliochoices we find that forward
measures providea stronger impact on stock market participation than backward measures.
Specifically, if all background riskshift one standard deviation from their sample metues;will
reduce stock market participation g.81 percent when forward measuage usecandby 11.57
percent when backward meassiege usedWith regard toeach type of background risks, we find
that forward rollingover measuresf labor income and business income riaks statistically more
significant than theirbackward rollingover counterparts suggesting thad household choose its
optimal portfolio based on thational expectatios of its future income stream. On the other hand,
the backward rollingover measuref housing riskperform bdter than forward rollingover measure
consistent with the idea that housiedfect more likely r e f | ect s a -toomitted h ol d 6 s
consumption and investment.

In Column 3, ve redothe baseline regression in Table Il usiagnual growth rate of self
reported market values of hoaigistead of annual growth rate of home equity (market value of house
minus unpaid mortgage balance) to estimate housingltiskn be seen thalhe standard deviation
of housing value growth rat&tdqHou), is even more signigant when the market value dbuseis
usedin Column 3 of Table V (with a coefficient ef.494 and &-statistic of-4.954)than when home

7 Chen (2006) suggests that the impact of information cost on portfolio choice and risk premium crucially depends
on the investment horizon that agents choose. Using a model with an endogenous investment horizon, he shows that
the impact of information cost is relatively small because agents can choose a long investment horizon to effectively
dilute the information cost.
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equity is usedn Column 5 of Table Il (with a coefficiet0.401 and a-statistic of-3.028)
Correlations of busing value growth rate with stock ret@orr(Rs, Hou) and with the riskree asset
Corr(Ry, Hou) are no longer significarwhen market value of house is used in Column 3 of Table V
whereasCorr(R;, Hou) is significantly positivey related to stock markeparticipation when home
equity is used in Column 5 of Table IThese resultareconsistent with ouprevious findingthatis
also documented in jor studies (e.g.Cocco, 2005; and Campbell, 2006) that mortgagescan be
used as a financing chare support stock investmerithese findings alssuggest that household
mayusemortgage temooth housing market risk

Column (4 presents the estimates usicegvariancesrather than correlatienbetween
background risks and asset returns as exmanatariables As shown in Panel B of Table lihe
correlationsbetweenCorr(Rs,.) andCorr(Ry,.) are fairly high for each background risk variahes
henceemployin Column (5 the correlation of each background risk with the excess ré&om{R.-
R:,.) instead of the separate correlations with stock retand with the riskree rate Results using
these alternative correlation measures are similar.

In Column @), we further study the interaction impact of standard deviations of background
risk factos and their correlations with stock returns. @@mineseparate effectsasedon whether
the correlation with stock returispositive or negativdn other words, the explanatory variables are
(standard deviation x positive correlatjceind (standard déation x negative correlatignWe use
this specification to further examine the hedgmngtive hypothesis. A household with labor income
(home equity, business income) that is neggtiwerrelated with stock returns is more likely to
participate in thestock market and invest more in stocks because stocks are a good hedge against
income and housing risk. Alternatively, a household with labor income (home equity, business
income) that is positively correlated with stock returns is less likely to patgcdipahe stock market
and invest less in stockResults presented iG@olumn @) confirm this argument. Alestimated
coefficients havethe expected signs. Moreover, these results shed swmelight on the risk
property of labor income. Positive covarianof laborincome with stock return&StdLab)xCorr(R,
Lab)*) is significantly negativig related to stock participation while the impact of negative
covariance of laboincome with stock returngStdLab)xCorr(Rs,Lab)’) is lesssignificant This

finding suggests that the presence of labor income risk is more likely to reducensestknents.

B.4 Further Robustness Checksf Background Risks on Stock Market Participation
Table VI repors severalfurther robustness checks. Column (1) repeats our hesel

regression that is reported in Column (5) of TableSlhce PSID does not provide the total business
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income in certain years, we use head labor income and business income to proxy the total household
labor andbusiness income. In Column (2)e redo ar regressions by including two additional
control variables. We include a dummy variaklleich is equal tdl if there exists a second wage
earnerand O otherwise We expect thathe existence ofa second wage earner will reduce a
househol doés risk arld dheénce iemcoummgeestock investment. We also incholiea
dummy variablevhich is equal to on# the husbandnd wife work in the same industry. We expect
that this variable is negatilyerelated to stock investment because these types of hadseboeven
more exposed to labor income risk sourced from macroeconomic, shoekample unemployment
due to recessionWe find that the presence of a second wage earner is phsitelated to stock
market participation but it is statistically nogsificant. However, if wife and husband warksame
industry, it will significantly reducstock market participation. This is additional evidence to support
the hedghg motive hypothesis, i.e., a househoidre exposed to labor income risk will likelgduce
its financial market risk exposure

Column (3)repeas the baseline model using a subsample of singgenber families. The
result presentetlereis consistent with our previous orla.our baseline regression, we US#er 2
(requiring the labor imeme, home equity and business income growths to be between 0.5 and 2) to
estimate background risk variables. We henceRiiser5 (requiring the labor income, home equity
and business income growths to be between 0.2 atwl &jeckfor robustness. Resulteported in

Column (4)using these alternative measures are similar.

C. Empirical Results of Background Rks onthe Proportion of Stock Holdings
C.1. Statistic Significance

Table VI studies the potential of background risks to explain the heterdgemegiortfolio
compositions among households using Tobit regressions. The dependent vEfiSike 1,is the
ratio of stockto financial wealth. Compared to the results from the logit regressions in explaining
market participation, we find that the vabies that are used to capture the background risk factors
continue to have the expected signs in explaining portfolio choice in the Tobit regressions. The log
likelihood ratio tests presented in Tablél confirm our previous findingshat the three typesof
background risk are independently importariRelatively speakinglabor income risk and housing

risk appear to be more important than busimegs

C.2. Economic Significance
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Table VIII and Figure Il present evidence theeconomic significancef background risk
variables orthe proportion of stock holdings. Using the estimated coefficients reported in Column (5)
of Table VI, we calculate the change thie proportion of stockoldingsrelative to financial wealth
For labor income risk, iStdLab), Corr(Rs,Lab) and Corr(R,Lab) all shift one standard deviation
from their respective sample means, the household will redupeoip®rtion of stock holdingby
1.82 percent. Similarly, for housing risk and business risk, the respective chandge82apercent
and 0.50percent. If allbackgroundisk variables change together, g@portionof stock holdings
declines by3.98 percent.

Panel Bof Table VII presend the impactof education onthe relationshipbetweena
h o u s e Istock libfdlisgs anthackground risks. Consistent withe transactioncoss argumenta
more highly educatedhouseholdis more sensitive t@ changein its background risk When he
overall background risk increasby one standard deviatiom, household witha college eduation
will reduce itsproportion of stock holdingby 4.60 percent a household with onlg high school
educationwill decreaseits proportion of stock holdings by 3.88 percent; and a household wihout
high schooleducatiorwill reduce its stock holdingsy 3.32 percent Consistent with the rimn that
education is a proxyor fixed entry cost, we find that he effect of educain on stockmarket
participationis much large than that onthe proportion of stock holdings. For example, as show in
Table IV, a household with a college education is 12.59 percent (=22.58) more likely to
participate in the stock market than that with only a high school education assuming that the
household isexposedto the sample average background riskegardingthe proportion of stock
holdings as shown in Table VIJ a householdvith a college educatiowill invest4.74 percent
(=41.48 36.74)more in stocks thaa householdavith only a high school educabn.

C.3. Alternative Measurgof Background Risksaand Stock Hotlings

Table X repors more results using alternative measures of background. iGakimns (1)
and (2) of Table IX consider backward rollingover and forward rollingover measuresof
background risks, respectivelfonsistent with the findings in the stoanarket participation
regressions, forward rollingver measurediave a strongerimpact than backward rollingver
measuresSpecifically, assuming all background risk variagb$hift one standard deviation from
their sample meanghe forward rollingover measure reducesstock holdings by 3.87 percat
whereas thébackward measurageducesstock holding by 3.28 percent. Also consistent with the

finding reportedin the stock market participation regressions, forward measures of labor income and
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business ncome are statistically more significant thamackward measurgsvhile the backward
measure of housing rigkas a more significartffectthanthe forward measure.

In Column (3), wherthe market value of house is used to estimate housing risk, we find that
the standard deviation of housing valg8tdHou)) hasa significantly negative impact ostock
holdingswhile the correlation terms are statistically not significant. Column (4) emplmyariances
instead of correlatis Column (5) use<orrelatiors of excess returr{Corr(RsR;,.)) with labor
income, home equity, and business income. Fin@lbtumn (6)studies separate interactieffects
where (standard deviation x positive correlation) and (standard deviation x negative correlation) are
used as expfatory variablesThe results using these alternative measures are consistent with our

baseline regression.

C.A. Further Robustness Checksf Background Risks on Stock Holdings

Table Xreportsseveralfurtherrobustness check€olumn (1)repeas the basline regression
for ease of comparison. Colums (2) and (3) report results usibgo broader definitions of stock
holdings: PfIStk_2and PflStk_3 which are respectively the ratios of stock value to total family
wealth with and without home equity. Tdezesults are similar to those in our baseline modeleaad
consistent with the previous findings on stock market participation. Regarding the economic
magnitudes, the upper panel reports the change of proportion of stock holdings for each specification.
The impact of background risks on the proportion of stock holdings decreases when broader wealth
measures are us€d.59 percent when wealth is defined as total wealth without home equity, and
2.26 percent when wealth is defined as total wealth includinge reaquity.

As shown in Columns §4(6), consistent with the finding in the stock market participation
regressions, thpresence a second wage earner is pobjthetated to stock holdings but the effect is
not significant if wife and husband work ithe same industrythenthe householavill significantly
reduceits stock investment; thampact of background risks is most significant for sifglember
families; andresults usindrilter5 arevery similar to our baseline regression.

It is known that estimtion of Tobit models can be sensitive to the underlying assumptions
about the error termmand indeed maximum likelihood estinmat can be inconsistent under
heteroscedasticity or nonnormality (Amemiya, 1985, pp-33B). We adopt three alternative
specifications which assumeesidualstandard err@to be an exponential function of total wealbn
total income or both respectivelyThese experiments produsinilar resultswhich are not reported

but are available upon request.
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I11. Background Risks and Asset Pricing

The resuls reported in the previous sectisnggesthat background riskéraveanimportant
impact ona householé investmentlecision The observed enormous variation of portfolio holdings
across households and the low stock marketigyaation rates are significantly related to the
heterogeneity in household background risk exposiesivated by theseesuls, we nextexamine
whetheridiosyncratic background risks havan impact on asset returnlumerous paperbave
suggested the iportance of uninsurable idiosyncratic shoolexplaining asset retui(e.g, Mankiw,
1986; Constantinides and Duffie, 1998nd Cochrane, 200&nd 2008. Intuitively, the presence of
an additional risk can reduce the demand fa risky assetwhich will then requirea higher risk
premium. However, he underlying mechanisnby which idiosyncratic risk can affect the
equilibrium risk premium ismore complex It depends orthe properties ofthe assumed utility
function and theprecise natureof these risks i specifically the size andpersistencethe joint
stochastic processf theserisks and divideng and the relationship between the cresstional
dispersiorof idiosyncratic riskandaggregate shosk

Given the complexity, we do not explicitly derivean equilibrium model that would give us
the exact predictionashow background riskcould affect asset returnBollowing Jagannathan and
Wang (1996), Heaton and Lucas (2B0and Jacob and Wang (2004§, we constructa linear
pricing kernelwhich allows us toexaminethe impact obackground risken asset returndy testing
whether stocks that amaore highly correlated with background risk measures are associated with
higher returns.

A. Empirical Specification
A standard asset pricing model imgligheEuler equatiomestrictionfor household:i

EgM, R gl 4
where M, is theintertemporal marigal rate of substitutioof individual i, R is thevector of(gross)

returrs of assed. In the presence of complete markeall economic shocks can be effectively

18 Jagannathan and Wang (1996) suggest that if aggregate wealth is the sum of stock market wealth and human
captal, the stochastic discount factor is a linear combination of the return of stock market portfolio and the return of
human capital. They provide evidence that labor income growthagtexyfor the return of human capitas an

important pricing faair in addition to the market portfolio. Heaton and Lucas (Bp88ow that proprietary wealth

is also a component of aggregate wealth, and so proprietary income growth rate can be another pricitagtdotor.

and Wang (2004) examine a tfactor model ofthe mean and dispersion of cresstional consumption growth

rates across households and demonstrate that idiosyncratic consumption risk matters for stock returns. Eiling (2006)
argues that industrlevel labor income has further explanatory power osgsectional stock returns.
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diversified by choosing consumption and portfoladsfinancial asetsand hence all risks are fully

absorbed by consumption dynamiitindercertainassumptioson t h e a ty&umctiobamdom t i | i

the stochasticprocess of consumption and dividendndividual dynamicswill coincide with
aggregate dynamic$n such acase,aggregate consumptiomill be the only risk factor which fully
captures the uncertainty of the econory.general,an asset that imore highly correlated with

consumption growtls associatewith a higherrisk premium(Breeden, 1979).

When markes areincomplete due to uninsurable riskbe individual optimal consumption

processwill reflect the hedge demand for its unique background risksd the individual
consumptiondynamics no long coincide with the aggregdymamics The aggregate riskr@mium

should bedetermined by markenteractiors among agents subject to idiosyncratic siso€leriving

a closel-form solutionfor therisk premium in this type of economy is beyond the scope of this paper.

Neverthelesshie optimal consumptioaf anindividual should bea function ofits financialand nor

financial wealth such ashuman capital, housing@nd private businesd®.g, Campbell, 1993; and

Zeldes, 1980 We therefore postulate thefollowing simple linearfunction that determineghe

individud intertemporamarginal rate of substitution

M it = bO + Ri s +ZRH 1 ?@t, (5)

where R, , R, andR;, ar e r espect i grewthyrates ofabor incomey lzoine eiquitys

and businessincome. To analyze how background risks affect asset returres, aggregate

i ndi vi dual 0 sacréssHoesehatdo ghtamnt i o n

E[MR] =1 (6)
wherethe pricing kernel incorporating the potential impact of background risks on asset returns is as
follows:

Mt = bO + R,t +ZR-| 1 5‘-@1 (7)
whereR ,, R,, and Ry, are respectively crossectional averageo f i ndi vi dual 6s

labor income, home equity, and business incatmi@met. Decomposition the cross productrtein
(6) usingthe pricing kernel (7and after some simple algebra, we ohtain

L ,CMR.B) | CoUR. B  CWR J
E(M) ~  E(M) E(M) TOEM)

Equation(8) illustrates therelationship betweebackground riskend assetreturrs. Similar

E(R) = (8)

to the argument that an asset that is lyigiorrelated with consumption growth requirg@sigher
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return, we expectraasset that ikighly correlted witha background risko require a higher return
because its correlation wittn additional risk isundesirable The demand for a financial assst
determined by its function to smoatlit consumption. However, if an asset is highly correlated with
an additional risky incomesuch adabor income, its consumption smoioity capabilityis reduced
and hence higher risk premium is require@herefore,we expechegative coefficients on the three
covariance terms equation(8). We further add these background risk fasttwthreebenchmark
pricing kernelspamely the CCAPM,the CAPM andthe FamaFrench thredactor modeln order to
examine theeldive importance of these background risk factors.

We useHa n s e n 0 sgen¢rdif@ m¢thod of moment (GMM) testimate model
parametersGiventhelarge number of crossectional households and relatiwshort timeseries, we

cannot jointly estimatéhe individual Euler equationsFollowing Jcols (1999) we first average the

- . 15 .
error terms of the individual Euler equations.,V, =—@q &, whereg, = M, R 4, andN;is the
t =1

number of households at timeWe then conduct the nie-series GMMestimationbased on the

aggregated errdermg(y ) =0."

We conductthe standard twestage GMMestimationanduse the covariance matrix adturrs
of test assets as our firstageweighting matrix Using this weighting maitx, the square root of the
first-stepminimized value of the objectivieinction is the Hanseand Jagannatha1997) distance
(HJD), which isthe leastsquare distance between the given candidate pricing kernéhandarest
point to it in the set of aoect pricing kernelsTheHJD is also interpreted as the pricing error of the
candidate pricingcernelin pricing the returns ahetest assetdVe use the firsstage estimated error
covariance matrix as the weighted matrix to conduct the sestageé setimation which is

asymptotically efficient.

B. EstimationResultsUsing PSID Data

We draw consumption data from PSID 891097 surveysBecausethe PSID does not
provide detailed categories of consumption egybrtsonly food consumptiorseriesconinuously,
we follow previous studies to use food consumpiirestimation The PSID did not report food

consumption in 1987 antb88 leaving us with onlyl8 time-seriesobservationsStock information

1t is worth noting that this averaging does not reduce our specification to the representative agent frahsework.
pointed out by Balduzzi and Yao (ZOQamong others, the average of individual consumption growth ratiog is no
equal to the ratio of aggregate consumption unless the indivick@isumption growth ratios are the same across

households.
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is surveyed every fivgrears from 198499 andthenevery other year since 199For someearly

yeass, PSID does not provide information on the stbcidings status of householdén such a year

we classifythe stock holdings status usinghe closest available data afterattyear.Given 18 time

series obsrvations witha maximum of 7modelparametersthe number ofest assetmust be more

than7 and less than 18 in order for the model to be identffistle choose¢he FamaFrenchsix size

and bookto-market portfoliosthe 30-day T-bill, andthe 10-year gwernment bond as our test assets.

To check for robustness, in subsection 1ll.C, we use an alternative dataset (the CES data) with 232
monthly observations, whereby we use the F&mach 25 size and boda& market portfolios, the

30-day T-bill and the 10year government bond as our test assets.

Table XI presers the results The parameter estimates as well as thestatisticsin
parenthess are from the seconstage efficient GMMTo test model specifications, Viig the GMM
weighting matrixbased orthe first-stageestimaesof the full model.The J-statistic is the minimized
value of the GMM objective function which asymptotically follows te-squaredistribution with
the degrees of freedom equal to the number of moment conditions minus the nupdrancdters.

To testfor model restriction, we use thalifference inJ-statistic between a restricted model ainel

full model, denotedby(J, - J,), which also follows thehi-squaredistribution with the degrees of

freedom equal to theumber of parameter restrictions.

Panel Apresents the results tife model with background rislonly. As can be seen in Row
(1), all three background risk parameters in fié model are estimated with thexpectedhegative
sign, suggesting that aatk thatis morehighly correlated witha background risk is associatedth
a higher risk premium. All three factors astatistically sigificant at the 5 percentor higher
significancelevelindicating that all three types backgroundisks are impodnt. In Rows (2) (4),

we in turn drop each of the threleackgroundrisk factors The likelihood ratio testbased onhe
(J, - J,) statistics suggest thaall three typs ofbackgroundisks areimportant.

In Panels BD, we considethreebenchmark pricing kernelsthe CCAPM, the CAPM and
the FamaFrenchthreefactor model. Row (1) in each panel regdtie estimag of the full model
which includes the three background risk factors atite pricing factors implied bya benchmark
model.In Row (2), we drop the three background risk factors and reduce the madettchmark

model.We find a significant deterioration iboth the J-statisticand theHJD measureFor example,

20 |f the number of parameterk£7 here) is mor¢han the number of moment conditions (itee number of testing
assetsN=8 here), the model is not identifiabléf the number of moment conditions=£8) is more than the number

of time-seriesobservationsT=18), the estimated covariance matrix is not of full rank, and hence the model cannot
be estimatedsing the twestep GMM
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in Panel B, \ith 3 degrees of freedomhé (J, - J,) statisticof 14.963 rejects the CCAPM in favor

of the full modelat thel percent significance levelhis result suggests that the three background

risk variables are jointly importanhiexplaining expected asset returns. Tlde- J,) statistics

reported in Rows (3(5) show that eliminating any one of the three background risk factors results in
a significant increase in thkstatistic.Also, we find consistentlyhat labor income risk and housing

risk are more important thamsiness risk.

C. Robustnes3estsUsing CESData

Since we only have 18me-seriesobservations from PSID, the above results may be subject
to small sample bias. Weextuseanalternative datasethe Consumer Expenditure Survey (CES)
checkfor robugness.The CESis a quarterly survey produced by the Bureau of Labor Statistics
(BLS), and isdesigned as a rotating panel to represent the U.S. populgtica detailed discussion
of the CES datasee Brawet al, 2002 and Vissinglorgensen2002b. Ead quarter, roughly 5,000
U.S. households are surveyeamong which80 percentof them will be re-interviewed in the next
survey andhe other20 percentwill be replaced by new households. A household therefages $n
the survey for at most fiveonsecutve quarters.

Labor and business income informatiomaheredn thefirst and fifth quarter survesandis
referred toasannual income inhe previous yearHence, we can generate an annual income growth
rate for each househol@ihe market value ohh o u s e haude & 6rdy provided ithefifth quarter
survey.In order to get home equity valjewe backup the mortgage balance uding quarterly
mortgage paymerdand the variable about housing mortgage status. The home egaibposehold
whichrentsahouse is set to zerahile that & ahousehold which owsa housebut ha no mortgage
is set to the market value tife house. For the remaining households which owmoaseand have a
mortgage (44oercentof the sample), we calculate the mortgagéabce by dividing the quarterly
mortgage interest payment by the mortgage interest rate. We use-yhar3fortgage interest rate
reported by the Federal Reserve BafilSt. Louis.The tome equity of each quarter is the market
value ofthe house minushe outstanding mortgageat the end of that quartefhis method assues
that the market value tfie housedoesnot changeover the year; thehange ohome equity is fully
driven by mortgage paymenihe annual growth rate of home equity is calcelhtas lhe ratio of
home equity othefifth quarterto home equity othesecond quarter.

While the CESdatafor a given household is repeadly surveyed on aquarterlybasis the

interview is conducted each monfor different householdsThus,we havedata ofannual growth
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rates amonthly frequeng and hemodeb srror terms will have an MA(11) component. We tise
NeweyWest covariance matrix estimation to corrémut serially correlation othe error terms. We
use the FamaFrench 25 size and bodk-market portfolios, the 3eday T-bill, and the 16year
government bond as our test assdsllowing VissingJorgensen (20@, we discard the
observationdor the years 1980 and 1981 because they are of questionable quality. We delete rural
households becausiee BLS did not survey rural householfts someyears. We further restrict our
sample to households with four consecutive quarterly intervi€us. final sample ha<0,728
household®ver232 montrs.

Empirical results are presented in Tablig. X he first ow repors the estimat of the model
with three background risk fac®rAll three background riskcoefficiens are negativeonfirming
our previous finding using the PSID dataat ax assemorehighly correlated with background risks
requiresa higher eturn. Labor income risk and housing risk atatisticallysignificantbut business
income risk is nosignificant Compaing the background risk factor model with three benchmark
pricing kernels we find that the three background risk factors are jointlyortant and improve the

model fitness significaiy. For example, addinthe three background risk factors tbhe CCAPM

reduce the J-statistic from 90.099 to 19.68@ndthe (J, - J,) statistic of 70.413 suggeshat this

improvements significant athe 1 percent level.

V. Conclusions

Using a sample of U.S. households with individual background risk measures, we examine
the empirical i mportance o finvestmentkdgaisiomand dn asseéts k s
returns.We docunent significant heterogeneity of background risk expasaceoss household®ur
tests showthat all three background risks sourced from labor income, housingaveate business
are importart to a househol@ stock market participation and portfolio chdce. The observed
enormousvariation of portfolioholdingsacross householdmndthe low stock marketparticipaton
ratesare significantlyrelatedto theheterogeneity in household background risk expasure

Specifically,a household is more (less) ligelo enter the stock markandinvess a larger
(smaller)fraction of wealth in stockd its nonfinancial income or wealth.é., labor income home
equity, andprivate business incomeis less (more)olatile, is less (more) highly correlated with
stok return, or is more (less) highly correlated with the -figle rate.Among the three types of
background risks, labor income risk is the most significant factor and housing risk is almost as

important as labor income risk. The interaction between latmmme and housing value is also an
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important factorln addition,a more highly educa¢d household ismore sensitive t@ change of its
background risks.

We also show that thedsackgroundrisks are importanto asset returnsA stock that is
highly corelated with background ris& is associated witha higher risk premium. Adding the
background risk variables to the pricing kernel implied by the CCAPM, the CAPM or the Fama

Frenchthreefactor model significantly improves model performance.
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Table |
Characteristics of HouseholdStock Market Participation and Stock Holdings

This table presentsummary statisticef stock market participation rate amdrious measures atock holdingsby stockholdersThe sample containk6,487
yearhousholdobservationgovering the period 1983002

Panel A: Summary Statistics of Full Sample

Mean Median Std Dev

Stock market participation 0.369 0.000 0.483
Stock holdingdy stockholders

Stocks relative to fiancial wealth 0.528 0.508 0.306

Stocks relative to total wealth without home equity 0.366 0.318 0.298

Stocks relative to total wealth with home equity 0.231 0.164 0.221
Panel B: Summary Statistics of Each Year

Year 1983 Year 1988 Year 1993
Mean Median Std Dev Mean Median Std Dev Mean Median Std Dev

Stock market participation 0.273 0.000 0.446 0.339 0.000 0.474 0.363 0.000 0.481
Stock holdings by stockholders

Stocks relative to finanal wealth 0.435 0.385 0.305 0.435 0.385 0.299 0.550 0.545 0.315

Stocks relative to total wealth without home equity 0.253  0.172 0.275 0.271 0.187 0.258 0.371 0.328 0.307

Stocks relative to total wealth with home equity 0.148 0.081 0.186 0.169 0.0 0.188 0.243 0.175 0.230

Year 1998 Year 2000 Year 2002
Mean Median Std Dev Mean Median Std Dev Mean Median Std Dev

Stock market participation 0.387 0.000 0.487 0.422 0.000 0.494 0.427 0.000 0.495
Stock holdings by stockholders

Stocks relative to financial wealth 0.592 0.600 0.291 0.570 0.563 0.297 0.542 0.519 0.295

Stocks relative to total wealth without home equity 0.431  0.415 0.294 0.423 0.405 0.304 0.396 0.372 0.295

Stocks relative to total wealth with horaquity 0.282 0.230 0.229 0.269 0.216 0.233 0.235 0.178 0.209
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Table Il
Characteristics of Explanatory Variables

Panel Areports summary statistics of the explanatory variables in our regresStd(%)is standard deviation of

variable X Corr(X,Y) is correlation between X and; Yab, Hou and Busare respectivelyannual growth rateof

labor income home equity andbusiness income®sis annual gross return of CRSP valueightedmarketindex

andR is annual gross return of the-8@y T-bill. All nominalvariables are converted to thd 992 dollarusing the

Consumer Price Inde®anel Breports the correlation matrix of background nigkiables \ith associateg-values

in parentheses*** 0 ,**0fi atd dfenot e st at i st,5arml0 psercegtiewlrespeciivelg.e at t he

Panel A: Summary Statistics

Minimum Mean Median Maximum Std Dev
Controlvariables
Head age 18.000 48.089 46.000 101.000 15.466
Family size 1.000 2.717 2.000 10.000 1.360
Raceif white 0.000 0.918 1.000 1.000 0.275
High school education 0.000 0.546 1.000 1.000 0.498
College education 0.000 0.282 0.000 1.000 0.450
Total wealth including home equity (,000$) -22.062 155.997 77.660 1678.640 221.880
Total family income (,000 $) 0.649 51.530 43.338 258.606 36.516
Home equity relative to total wealth 0.000 0.457 0.429 10.000 0.437
Unpaid mortgage relative to house value 0.000 0.262 0.054 1.401 0.319
Labor income relative to total income 0.000 0.543 0.600 1.000 0.357
Backgroundisksfor full samgde
Std(Lab) 0.000 0.175 0.172 0.754 0.134
Corr(Rs, Lab) -0.780 -0.003 0.000 0.804 0.271
Corr(R, Lab) -0.785 0.021 0.000 0.809 0.269
Std(House) 0.000 0.231 0.220 2.162 0.217
Corr(R,, Hou) -0.799 0.001 0.000 0.798 0.260
Corr(R, Hou) -0.843 -0.013 0.000 0.807 0.259
Std(Bus) 0.000 0.041 0.000 1.790 0.156
Corr(R, Bus) -0.797 -0.001 0.000 0.745 0.114
Corr(R, Bus) -0.766 0.002 0.000 0.747 0.110
Corr(Lab, Hou) -0.783 0.011 0.000 0.801 0.249
Corr(Lab, Bus) -0.759 -0.001 0.000 0.811 0.074
Corr(Hau, Bus) -0.774 0.004 0.000 0.796 0.108
Backgroundisksfor sub-samples
Proportion of households with labor income 0.000 0.783 1.000 1.000 0.412
Std(Lab) 0.004 0.223 0.213 0.754 0.110
Corr(R, Lab) -0.780 -0.003 -0.003 0.804 0.306
Corr(R, Lab) -0.785 0.027 0.023 0.809 0.304
Proportion of households with house 0.000 0.712 1.000 1.000 0.453
Std(Hou) 0.004 0.325 0.290 2.162 0.189
Corr(R, Hou) -0.799 0.002 -0.004 0.798 0.308
Corr(R, Hou) -0.843 -0.019 -0.027 0.807 0.307
Proportion othouseholds with business income 0.000 0.082 0.000 1.000 0.274
Std(Bus) 0.006 0.503 0.452 1.790 0.256
Corr(R,, Bus) -0.797 -0.010 0.002 0.745 0.399
Corr(R, Bus) -0.766 0.025 0.055 0.747 0.386
Corr(Lab, Hou) -0.783 0.023 0.028 0.801 0.336
Corr(Lab, Buj -0.759 -0.050 -0.060 0.811 0.449
Corr(Hou, Bus) -0.774 0.056 0.043 0.796 0.395
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Table Il (continued)
Panel B: Correlation Matrix of Background Risk Factors

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
(1) Std(Lab) 1.000 -0.030* -0.005 -0.192* -0.014 0.017 -0.144+* -0.020 -0.019 0.003 -0.014 -0.006
(0.046)  (0.738) | (0.000)  (0.336)  (0.243) | (0.000)  (0.181)  (0.203) | (0.823)  (0.339)  (0.700)
k% i i i | | i i
) Corr(R,Lab) 1.000 0.396¢ 0.016 0.011 0.005 0.020 0.007 0.014 0.011 0.025 0.018
(0.000) | (0.278)  (0.472)  (0.741) | (0.173)  (0.642)  (0.332) | (0.438)  (0.095)  (0.234)
3) Corr(RLab) 1.000 0.004 -0.013 -0.010 -0.009 -0.009 -0.019 0.018 0.020 -0.015
(0.778)  (0.371)  (0.492) = (0.557)  (0.563)  (0.193) = (0.224)  (0.169)  (0.320)
1.000 0.021 0.006 0.109** -0.022 0.003 0.008 -0.009 0.024
(4)  std(Hou)

(0.158)  (0.685) @ <0001  (0.134)  (0.825) = (0.600)  (0.527)  (0.105)
1.000 0.441** -0.04 2+ 0.034* 0.022 -0.033* 0.018 -0.028&

®) Corr(R,Hou)
(0.000) = (0.004)  (0.0D) (0.129) | (0.025)  (0.224)  (0.062)
6) 1.000 -0.027% 0.012 -0.004 0.011 0.011 -0.005

Corr(R,Hou)
(0.068)  (0.416)  (0.780) = (0.464)  (0.476)  (0.731)
1.000 -0.053** 0.049** -0.002 -0.018 0.114**

(") std(Bus)

(0.000)  (0.0a) | (0.872)  (0.213)  (0.000)
(8) 1.000 0.363** 0.002 -0.130** 0.020

Corr(R,Bus)
(0.000) | (0.868)  (0.000)  (0.171)
1. -0.007 -0.004 . *
) Cor(R.Bus) 000 0.00 0.00 0.030
(0.628)  (0.779)  (0.047)
(10)  Corr(Lab Hou) 1000 0011  -0.005
(0.460) (0.719)
(11)  corr(Lab,Bus) 1.000 -0.094
(0.000)
(12)  corr(Hou,Bus) 1.000
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Table 111
Determinants of Stock Market Participation

This table repogmaximum likelihood stimation oflogit regressioa The dependent variablis DumStkwhich isa binarychoice variablequal to 1 if a household participates in
stock marketindO otherwiseThe sample contains Y87 yeathousehold observatiorfisr the period 19832002 In each panekoefficientestimatesare reportedvith associated
t-statistics in parenthes. Log(X) is natural logarithm of variable XStd(X)is standard deviation of XCorr(X)Y) is correlation between X and Y;ab, Hou and Bus are
respectively, annual growttates oflabor income, home equity and business incdRyes annual gross return of CRSP valueighted market index; arfg} is annual gross return
of the 30day T-bill. *** o ,**ofi at™d dienote st at i s tli5amlllo psrcegtievels,irespeativele. at t he

No backgroundisk Laborrisk Labor & housingrisks Labor & businesgisks All risks
@) @ (€) 4) ©)

Log likelihood value -8089.593 -8065.184 -8049.883 -8060.069 -8045.017
Log likelihoodratio test (2)-2) (3)-(2) 4)-(2) (5)-(3) (5)-(4)
Chi-square g-value) 48.817 (0.000) 30.602 (0.000) 10.230 (0.037) 9.732 (0.083) 30.103 (0.000)
Year dummies Yes Yes Yes Yes Yes
Log(Age) 3.855 (2.071)*= 4.176 (2.313)* 4.600 (2.041)* 4.604 (2.222)* 4.994 (2.660)***
(Log(Age)y -0.523  (-2.099)** -0.577  (-2.382)** -0.628  (-2.083)** -0.636  (-2.280)** -0.682 (-2.724)%*=
Log(Family size) -0.212  (-3.345)*** -0.204  (-3.748)*** -0.186  (-3.671)*** -0.205  (-3.621)*** -0.188 (-3.562)**=*
Raceif white 0.739  (6.232)*** 0.730  (6.479)*** 0.737  (7.13))*** 0.736  (6.352)*** 0.744 (6.918)**
High school 0.398  (4.808)*** 0.394  (4.665)*** 0.390  (4.518)*** 0.395  (4.523)*** 0.390 (5.327)**=
College 0.966  (10.583)*** 0.949  (9.815)*** 0.937  (10.229)*** 0.951  (10.227)*= 0.939 (10.3@0)***
Log(Wealth) 1.026  (29.932)* 1.016 (30.242)** 1.038 (27.908)*** 1.022  (30.673)*** 1.043 (8.321)***
Log(Income) 0.380  (8.855)*** 0.395  (9.086)*** 0.392  (8.386)*** 0.393  (9.674)»* 0.390 (25.821)**
House value relative to wealth -1.369  (-15.555)%** -1.403 (-16.812)**  -1.368 (-16.751)*** -1.417  (-16.777)%* -1.383 (-14.149)***
Mortgage relative to home equity 0.721  (8.459)** 0.704  (8.884)** 0.809  (10.292)*** 0.707  (8.143)** 0.810 (9.996)***
Labor income relative to total income 0.123 (1.426) 0.249  (2.831)*** 0.243  (2.598)*** 0.216 (2.467)* 0.212 (2.159)**
Std(Lab) -1.123  (-4.678)*** -1.141  (-5.05)*** -1.144  (-4.929)*** -1.160 (-4.885)***
Corr(R, Lab) -0.210  (-2.163)** -0.212  (-2.172)** -0.206  (-2.035)** -0.208 (-2.244)**
Corr(R, Lab) 0.187 (1.927)* 0.189 (1.766)* 0.186 (1.636) 0.189 (1.630)
Std(Hou) -0.410 (-3.307)*** -0.401 (-3.028)***
Corr(R;, Hou) -0.148 (-1.483) -0.153 (-1.313)
Corr(R, Hou) 0.273 (2.267)** 0.271 (2.275)**
Std(Bus) -0.341 (-2.206)** -0.322 (-2.045)**
Corr(R,, Bus) -0.079 (-0.309) -0.096 (-0.434)
Corr(R, Bus) 0.292 (1.214) 0.290 (1.057)
Corr(Lab, Hou) -0.187  (-2.042)** -0.188 (-1.915)*
Corr(Lab, Bus) -0.312  (-0.919) -0.328 (-1.107)
Corr(Hou, Bus) -0.084 (-0.354)
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Table IV
Marginal Effects of Background Risk Factors on Stock Market Patrticipation

Panel A reports marginal effects of various background risksRamtel B presents effects of background risks for various education groups.elSsmagted
coefficients fronthelogit regression (Table Il Column 5), we assume thatorresponding risk fdors change one standard deviation from their sample means
while holding all other variables at their sample average¥{(X)is standard deviation of XGorr(X,Y)is correlation between X and Yab, Hou andBusare,

respectively, annual growth rates abbr income, home equity and business incdRés annual gross return of CRSP valueighted market index; ari@ is
annual gross return of the -8y T-bill.

Panel A: Marginakffects ofvariousbackgroundisks
Probability ofparticipation at Probability ofparticipation when

sanple means background risk variables increase 0 Changen probability
(in percent) standard deviatiofin percent) (in percent)

Labor income risk
Std(Lab), Corr(R Lab), Corr(R, Lab) 31.86 26.46 -5.41
Housing rgk
Std(Hou), Corr(R Hou), Corr(R, Hou) 31.86 27.75 -4.11
Business income risk
Std(Bus), Corr(R Bus), Corr(R Bus) 31.86 29.87 -1.99
All background risks
12 variables 31.86 19.77 -12.10

Panel B: Marginaéffects ofbackgroundisks for variouseducationgroups
Probability of participation at samp Probability of participation when

means background risk variables increase o Change in probability
(in percent) standard deviation (in percent) (in percent)
No highschool 22.49 13.26 -9.23
High school 29.99 18.41 -11.58
College 42.58 28.10 -14.49
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Table V Alternative Measures ofBackground Risks andStock Market Participation

This table reports maximum likelihoodtenation of logitregressions usinglternative measurex background risks. Coefficient estimates are reported with assottgibtics in parenthesds.the
first row of each specification, we report the change of probability of stock market participation assuming all baclsiraanidbies change ostandard deviation from their sample measlumn

1 uses théackward rollingover which employs 8/ear prior data to construct the background risk varialleBimn 2uses thdorward rolling-ove which employs 5year posterior data to construct
the ba&ground risk variablesColumn 3 uses growth rate of market value of house rather than home equity to estimate the housing risk variables; Seduronatiancesistead of correlations;
Column 5uses excess return insteadstafckreturns;andColumn 6usesstandard deviatiominteracted separately with positive and negative correlations with stock régidr€orr’) and (StdxCor).
Control variabls include yearly dummiesnd household characteristic variables used in Tabl8td(X)is standardleviation of X;Corr(X,Y)is correlation between X and &kcept Column 4vhere
Cov (X,YYyeplaca Corr (X,Y) Lab, HouandBusare respectivly, annual growth rates ¢dbor income, home equitynarket value of house in Column @hd business incomB;is annual gross return

of CRSP valuaveighted market index; ari®} is annual gross return of the-8@y Tbill. fi** o ,**ofi a*dbd dienote statistical significance at the 1,
Use separately

Backward Forward Use narket value Use ovariance Use excessreturn StdxCorr” and
rolling-over rolling-over of house Corr(R-Ry, X) StdxCorf

Change irprob. of participation @) 2 ?3) 4) (5) (6)

(in percent) -11.57 -13.81 -8.96 -13.59 -9.80 -5.77

# of observation 9,568 6,883 16,487 16,487 16,487 16,487

Controlvariables Yes Yes Yes Yes Yes Yes

Std(Lab) -1.477  (-6.349)*** -1.177  (-4.013)*** -1.145  (-4.923)*** -1.158  (-4.977)*** -1.163  (-4.95)***

Corr(Rs, Lab) -0.076 (-0.8W) -0229 (-2.375)** -0.207 (-1.904)* -5.034 (-1.915)*

Corr(R, Lab) 0.126 (1.329) 0.268 (2.620)*** 0.185 (1.947)* 42.329 (1.927)*

Corr(R-Ry, Lab) -0.159 (-1.875)*

Std(Lab)xCorr(R Lab) -1.910 (-3.066)***

StdLab)xCorr(R, Lab) 0.958 (1.695)*

Std(Hou) -0.660 (-4.557)** -0.164 (-0.934) -1.494  (-4.954)*+* -0.411  (-3.001)*** -0.399 (-2.697)***

Corr(Rs, Hou) -0.110 (-1.123) -0.155 (-1.758)* 0.105 (0.854) -1.876 (-1.056)

Corr(R, Hou) 0.168 (1.762)* 0.109 (1.228) 0.025 (0.200) 34.522 (2.245)**

Corr(R-Ry, Hou) -0.047 (-0.533)

Std(Hou)xCorr(R Hou) -0.540 (-1.441)

Std(Hou)xCorr(R, Hou) 0.440 (0.950)

Std(Bus) -0.037 (-0.123) -0.684 (-2.073)** -0.288 (-1.554) -0.318 (-1.817)* -0.304 (-1.647)

Corr(R,, Bus) 0.359 (0.982) -0.489 (-1.097) -0.093 (-0.38)) -1.780 (-0.511)

Corr(R, Bus) 0.480 (1.201) 0.108 (0.266) 0.305 (1.175) 31.213 (1.276)

Corr(RsRy, Bus) 0.018 (0.084)

Std(Bus)xCorr(R Bus) -0.23 (-0.400)

Std(Bus)xCorr(R Bus) 0.612 (1.261)

Corr(Lab, Hou) 0.034 (0.384) -2.654 (-2.504)** -0.181 (-1.696)*

Corr(Lab, Bus) -0.333  (-1.121) -3.635 (-1.326) -0.317 (-1.0)

Corr(Hou, Bus) 0.033 (0.153) 1915 (1.318) -0.079 (-0.289)
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Table VI
Further Robustness Checks dhe Impact of Background Risks on Stock Market Participation

This table repog maximum likelihoodestimation of logit regression€oefficient estimates are reported with associatsttistics in parentheses. In the first row of each
specification, we report the change of probability of stock market participation assumingkghooad risk variables change one standard deviation from their sample means.
Column1 repeat the baseline model in Column 5 of Table IlI; Column 2sattieb additional dummy variables to study the impact of the presence of a second wage earner on

stock maket participation,Column 3 uses a sample of singhember familiesand Column 4 usegilter5 (which required.ab, Hou, andBusto be between 0:3) to construct

background risk variableControl variables include yearly dummies and household chasdicterariables irthe baselinemodel reported in ColumB of Table IllI. Std(X)is

standard deviation of XZorr(X,Y)is correlation between X and Yab, Hou andBusare, respectively, annual growth rates of labor income, home equity and business Ricome;

is annual gross return of CRSP valueighted market index; arigl is annual gross return of the-8@y T-bill. f*** o ,**ofi a*d dienote statistical signifi
percent levels, respectively.

Baseline model Secondwvageearner Single Filter5
Change in pb of participation 1) 2 ?3) 4)
(in percent) -12.10 -14.21 -15.03 -12.09
# of observation 16,487 16,487 3,220 16,669
Year dummies & control variables Yes Yes Yes Yes
If a second wage earnernisx 0.046  (0.870)
If husbandand wife work in same industry -0.461  (-3.671)***
Std(Lab) -1.160 (-4.885)*** -1.151  (-4.952)* -1.171 (-2.139)* -0.424 (-4.582)***
Corr(Rs, Lab) -0.208 (-2.244)* -0.203 (-2.133)** -0.249 (-0.961) -0.241 (-2.365)**
Corr(R, Lab) 0.189 (1.63) 0.190 (1.970)** 0.323 (1.379) 0.158 (1.571)
Std(Hou) -0.401 (-3.028)*** -0.400 (-2.986)*** -0.877 (-1.876)* -0.248 (-3.442)**=
Corr(R, Hou) -0.153 (-1.313) -0.148 (-1.288) 0.195 (0.581) 0.019 (0.160)
Corr(R, Hou) 0.271 (2.275)** 0.270 (2.336)** 0.611 (2.048)** 0.217 (1.72)*
Std(Bus) -0.322  (-2.045)** -0.318 (-1.536) -0.524 (-0.97) -0.171 (-1.766)*
Corr(R;, Bus) -0.096 (-0.434) -0.104 (-0.417) -0.510 (-0.637) 0.228 (0.912)
Corr(R, Bus) 0.290 (1.057) 0.299 (1.044) 1.018 (0.983) 0.226 (0.926)
Corr(Lab, Hou) -0.188 (-1.915)* -0.183 (-2.003)** 0.161 (0.558) -0.024 (-0.246)
Corr(Lab, Bus) -0.328 (-1.107) -0.341 (-1.136) -0.133 (-0.116) -0.801 (-2.311)**
Corr(Hou, Bus) -0.084 (-0.354) -0.077 (-0.280) 0.960 (1.185) 0.053 (0.209)

40



Table VII
Determinants of Stock Holdings

This table reports maximum likelihood estimation of Tobit regressions. The dependenevafdldtk_1 which isthe proportion of stock relative to total financial wealth. The sample contains 16,487
yearhousehold observations for the period 12882. In each panel, coefficient estimates are reported with assdegteidtics in parenthes.Log(X)is natural logarithm of variable XStd(X)is
standard deviation of XCorr(X,Y)is correlation between X and Yab, Hou andBusare respectively, annual growth rates of labor income, home equity and business iRgsra@nual gross return

of CRSP valuaveighted market index; arf®} is annual gross return of the-8@y T-bill. fi** 0 ,**0fi a*bpd dfestatstical significance at the 1, 5 and 10 percent levels, respectively.

No backgroundisk Laborrisk Labor & housingrisks Labor& businesgisks All risks
() @ 3 4 (5)

Log likelihood value -9652.706 -9633.270 -9625.374 -9627.617 -9619.835
Log likelihood ratio test (2)-(2) (3)-(2) (4)-(2) (5)-(3) (5)-(4)
Chi-square §-value) 38.870 (0.000) 15.792 (0.003) 11.307 (0.023) 11.079 (0.050) 15.565 (0.008)
Year dummies Yes Yes Yes Yes Yes
Log(Age) 1.318 (2.382)* 1.381 (2.296)** 1.468  (3.087)*** 1515  (2.897)*** 1.594 (3.198)***
(Log(Age)? -0.171 (-2.366)** -0.183  (-2.292)** -0.193  (-3.063)*** -0.201  (-2.923)*** -0.211 (-3.167)***
Log(Family size) -0.058 (-3.903)*** -0.055  (-3.182)*** -0.053  (-3.303)*** -0.056  (-3.429)*** -0.053 (-3.543)***
Raceif white 0.224 (5.861)*** 0.221  (5.673)*** 0.222  (6.594)*** 0.222  (6.705)*** 0.224 (6.514)***
High school 0.150 (6.564)*** 0.149  (6.445)*** 0.147  (6.268)*** 0.149  (5.988)*** 0.147 (6.006)***
College 0.309 (11.386)*** 0.304  (13.099)*** 0.302 (11.107)*** 0.305 (10.945)*** 0.302 (11.744)%*
Log(Wealth) 0.281 (29.270)*** 0.278  (27.016)*** 0.281 (26.181)*** 0.279  (28.835)*** 0.282 (26.094)***
Log(Income) 0.087 (7.111)** 0.090  (7.277)*** 0.090  (6.498)*** 0.089  (7.070)*** 0.089 (8.540)***
House value relative to wealth -0.348 (-11.872)*** -0.356  (-12.79Q)*** -0.350 (-12.835)*** -0.359  (-13.532)*** -0.354 (-13.409)***
Mortgage relative to home equity 0.216 (9.046)*** 0.212 (8.397)*** 0.228 (8.734)*** 0.212 (8.940)*** 0.228 (9.209)***
Labor income relative to total income 0.053 (2.259)** 0.084  (3.18))*** 0.083  (4.049)*** 0.074  (2.776)*** 0.073 (2.866)***
Std(Lab) -0.275  (-4.254)** -0.279 (-4.774)%* -0.283  (-4.597)*** -0.286 (-4.617)***
Corr(R,, Lab) -0.056 (-1.782)* -0.056 (-1.712)* -0.055 (-1.791)* -0.056 (-2.082)**
Corr(R, Lab) 0.042 (1.451) 0.043 (1.245) 0.042 (1.473) 0.043 (1.3D)
Std(Hou) -0.065 (-1.664)* -0.061 (-1.58)
Corr(R;, Hou) -0.043 (-1.219) -0.044 (-1.415)
Corr(R, Hou) 0.070 (2.274)* 0.069 (1.98)*
Std(Bus) -0.100  (-2.47)** -0.096 (-2.176)**
Corr(R,, Bus) -0.029 (-0.455) -0.031 (-0.506)
Corr(R, Bus) 0.047 (0.700) 0.047 (0.784)
éCorr(Lab, Hou) -0.029 (-1.093) -0.029 (-0.996)
Corr(Lab, Bus) -0.109 (-1.20) -0.026 (-1.278)
Corr(Hou, Bus) -0.112 (-0.409)
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Table VII |
Marginal Effects of Background Risk Factors on Stock Holdings Relative to Total Financial Wealth

Panel A reportshe marginal impact of various backgroundks andPanel B presents effects of background risks for various education group.edsmgted
coefficients in Tobit regression (Table VI Column 5), we assumettieatorresponding risk factors change one standard deviation from their sample means
while holding all other variables at their sample avera§és(X)is standard deviation of XCorr(X,Y)is correlation between X and Yab, Hou andBusare

respectively, annual growth rates of labor income, home equity and business iRsisnaginual goss return of CRSP valugeighted market index; ang is
annual gross return of the -8y T-bill.

Panel A: Marginakffects ofvariousbackgroundisks

Proportion of stock holdings Proportion of stock holdings when tagcound
sample means risk variables increase one standard deviat
(in percent) (in percent)

Changadn proportion
(in percent)

Labor income risk

Std(Lab), Corr(R Lab), Corr(R Lab) 37.30

35.48 -1.82
Housing risk
Std(Hou), Corr(R Hou), Corr(R, Hou) 37.30 36.28 -1.02
Business income risk
Std(Bus), Corr(R Bus), Corr(R Bus) 37.30 36.80 -0.50
All background risks
12 variables 37.30 33.32 -3.98

Panel B: Marginatffects ofbackgroundisks forvariouseducationgroups

Proportion of stock holdings when

Proportion of stock holdings
sanple means
(in percent)

background risk variables increase ont
standard deviation
(in percent)

Change in proportion
(in percent)

No highschool 32.91 29.60 -3.32
High school 36.74 32.85 -3.88
College 41.48 36.89 -4.60
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Table IX Alternative Measures ofBackground Risksand Stock Holdings

This table reports maximum likelihoodtamation of Tolit regressions usinglternative measures of background risks. Coefficient estimates are reported with assetatéds in parentheses. In the

first row of each specification, weport the change of proportiaf stockholdingsassuming all background risk variables change one standard deviation from their sampl€oieams luses the
backward rollingove which enploys 8year prior data to construct the background risk varialiledymn 2 uses théorward rolling-ove which employs Syear posterior data to construct the
background risk variable€€olumn 3 uses growth rate of market value of house rather than émuitg to estimate the housing risk variables; Column 4 uses covariances instead of correlations;
Column 5 uses excess return insteastotkreturns;andColumn 6 uses ahdard deviations interacted separately with positive and negative correlatiostoahtheturns,§tdxCorr’) and (StdxCofy.

Control variables include yearly dummies and household characteristic variables used in T&i#(X)is standard deviation of )CGorr(X,Y)is correlation between X and &cept Column 4 where

Cov (X,YYyeplacesCorr (X,Y) Lab, HouandBusare, respectiyg, annual growth rates ¢dbor income, home equitynarket value of house in Column @pd business incomB;is annual gross return

of CRSP valuaveighted market index; arf®} is annual gross return tfe 30day T-bill. fif** 0 ,**ofi a*dpd dienote statistical significance at the 1,

Use separately

Backward Forward Use narket value Use ovariance Use ecess return StdxCorr*

rolling-over rolling-over of house Corr(R-Ry, X) andStdxCorr
Change of stock proportion Q) 2) 3) 4) 5) (6)
(in percent) -3.28 -3.87 -2.70 -3.71 -2.75 -0.84
# of observation 9,568 6,970 16,487 16,487 16,487 16,487
Controlvariables Yes Yes Yes Yes Yes Yes
Std(Lab) -0.372  (-5.099)*** -0.271  (-4.275)*** -0.282 (-4.324)% -0.287 (-5.03)*** -0.286 (-4.342)***
Corr(R,, Lab) -0.011 (-0.412) -0.052 (-1.884)* -0.056 (-2.004)** -1.001 (-1.342)
Corr(R, Lab) 0.027 (1.208) 0.066 (2.276)** 0.044 (1.614) 10.165 (1.834)*
Corr(R-Ry, Lab) -0.045 (-1.697)*
Std(Lab)xCorr(R Lab) -0.40 (-2.486)**
Std(Lab)xCorr(R Lab) 0.259 (1.515)
Std(Hou) -0.136  (-3.352)*** -0.045 (-0.890) -0.359 (-4.256)*** -0.065 (-1.573) -0.061 (-1.599)
Corr(R,, Hou) -0.049 (-2.110)** -0.040 (-1.594) 0.024 (0.742) -0.550 (-1.057)
Corr(R, Hou) 0.057 (2.108)** 0.024 (0.8M) -0.010 (-0.266) 9.225 (1.998)**
Corr(R-Ry, Hou) -0.017 (-0.622)
Std(Hou)xCorr(R Hou) -0.00 (-0.662)
Std(Hou)xCorr(R, Hou) 0.051 (0.428)
Std(Bus) -0.003 (-0.052) -0.245 (-2.644)*** -0.089 (-1.852)* -0.095 (-2.063)** -0.095 (-2.124)*
Corr(R, Bus) 0.111 (1.098) -0.180 (-1.592) -0.033 (-0.507) -0.225 (-0.265)
Corr(R, Bus) 0.060 (0.664) 0.019 (0.151) 0.043 (0.626) 3.845 (0.689)
Corr(R-Ry, Bus) -0.007 (-0.113)
Std(Bus)xCorr(R Busy -0.09 (-0.321)
StdBus)xCorr(R, Bus) 0.109 (0.746)
Corr(Lab, Hou) 0.023 (0.89)) -0.513 (-1.738)* -0.027 (-0.910)
Corr(Lab, Bus) -0.116 (-1.463) -1.069 (-1.905)* -0.109 (-1.314)
Corr(Hou, Bus) 0.0£2 (0.647) 0.257 (0.668) -0.024 (-0.356)
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Table X
Further Robustness Checks of the Impact of Background Risks on Stock Holdings

This table reports maximum likelihood estimationTatbit regressions. Coefficient estimates are reported with ia$sdd-statistics in parentheses. In the first row of each
specification, we report the changembportionof stockholdingsassuming all background risk variables change one standard deviation from their sample means. Column 1
repeas the baseline modé Column5 of TableVII; Columns 2 and 3 use alternative measure of stock holdings variakesdependent variable BIStk_2is the proportion of

stock relative to total wealth excluding home equity. The dependent varidfi&ik_3is the propoiibn of stock relative to total wealth including home equ@glumn 4adds

two additional dummy variables to study the impact of the presence of a second wage earner on stock market particiypatisrysésla sample of singleember familiesand

Colum 6 usesFilter5 (which required_ab, Hou, andBusto be between 0-8) to construct background risk variables. Control variables include yearly dummies and household
characteristic variables e baselinemodel reported in Columé of TableVIl. Std(X)is standard deviation of XCorr(X,Y)is correlation between X and Yab, Hou andBus

are, respectively, annual growth rates of labor income, home equity and business Rgsraenual gross return of CRSP valueighted market index; ari@ is annualgross

return of the 3@ay T-bill. i*** o ,**o0fi atd dfenote statistical significance at the 1, 5 and 10 percent
Baseline model Portsk_2 Portsk_3 Secondwvageearner Single Filter5

Change of stock proportion 1) ) ?3) 4) (5) (6)

(in percent) -3.98 -3.59 -2.26 -3.91 -4.02 -3.41

# of observation 16,487 16,487 16,487 16,487 3,220 16,669

Control variables Yes Yes Yes Yes Yes Yes

If a second wage earner exist 0.001 (0.036)

If husbandand wife work in same industn -0.110 (-3.856)***

Std(Lab) -0.286 (-4.656)*** -0.272  (-4.922)** -0.169  (-5.048)*** -0.280 (-4.080)*** -0.346 (-1.822)* -0.113  (-4.276)***

Corr(R, Lab) -0.0%  (-2.005)** -0.039 (-1.58) -0.026  (-1.582) -0.055  (-1.721)* -0.083  (-0.945) -0.057  (-2.027)**

Corr(R, Lab) 0.043 (1.467) 0.035 (1.587) 0.029 (1.804)* 0.043 (1.451) 0.091 (1.28) 0.032 (1.043)

Std(Hou) -0.061  (-1.652)* -0.082  (-2.505)** -0.052  (-2.479)** -0.059  (-1.501) -0.202  (-1.421) -0.043  (-2.113)**

Corr(Rs, Hou) -0.044  (-1.539) -0.029  (-0.999) -0.026  (-1.489) -0.042  (-1.550) 0.007  (0.076) 0.001 (0.048)

Corr(R, Hou) 0.069  (2.327)* 0.048 (1.793)* 0.03L (1.923)* 0.068  (2.218)* 0.215 (2.166)** 0.054 (1.88)*

Std(Bus) -0.096  (-2.309)** -0.147  (-3.661)*** -0.090 (-3.369)*** -0.095 (-2.035)** -0.118 (-0.749) -0.048  (-2.128)**

Corr(R;, Bus) -0.031  (-0.571) -0.066  (-1.406) -0.030 (-0.984) -0.034  (-0.556) -0.086 (-0.344) 0.024 (0.371)

Corr(R, Bus) 0.047 (0.723) 0.044 (0.808) 0.014 (0.353) 0.050 (0.799) 0.225 (0.798) 0.085 (1.489)

Corr(Lab, Hou) -0.029  (-1.086) -0.020  (-0.905) -0.005  (-0.392) -0.028  (-1.000) 0.071  (0.773) -0.002 (-0.08)

Corr(Lab, Bus) -0.112  (-1.446) -0.113  (-1.486) -0.092  (-1.97)* -0.115  (-1.676)* 0.155 (0.318) -0.208 (-2.516)**

Corr(Hou, Bus) -0.026  (-0.425) -0.024  (-0.475) -0.023  (-0.695) -0.026  (-0.405) 0.284  (1.094) 0.024 (0.334)
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Table XI
Background Risks and AssetReturns

This table reportsstimation and tests of linear stochastic discount factor ractle test assets are tRamaFrench 6 size and bodk-market portfoliosthe

30-day T-bill, andthe 10-yeargovernment bond. 8 R, Ry, and R are respectively growth rateof consumptionlabor incane, home equity, and business

income. Coefficienestimatesarefrom the two-stage efficient GMMwith the associated-statistic in parenthes. HID is the HanserJagannathan distancko

test the statistical significance of background risk factors, we fix the weighting matrix as tstafiesestimatof the full model. J is the minimized value of the

GMM criterion function with the correspading p-value in parenthesis. The differenceJ-statistic betweem restricted model anthe unrestrictedmodel

(always the full model)s reported as)-J,, with p-value in parenthesiand the degrees of freedom equal to the number of restriclion® * fA** o6 and f*
denotestatistical significance at the 1, 5 and 10 percent levels, respectively.

Panel A:Backgroundrisks only

Constant R, Ry Rs HJD J Ji-Jdy
(1)  Full model 116.832* -56.248** -85.710** -44.315* 0.774 3.515
(4.866) (-4.746) (-4.777) (-1.991) (0.476)
(2) Excluding Bboronly 11.453 -15.09% 33.444 1.247 26.309** 22.794**
(1.441) (-1.777) (1.075) (0.000) (0.000)
(3) Excluding rousng only 4.093 -3.879 1.954 1.298 25.208** 21.693**
(0.731) (-0.686) (0.057) (0.000) (0.000)
(4) Excluding business only 101.066** -47.638** -77.175** 0.826 7.164 3.64%
(5.399) (-4.738) (-5.745) (0.209) (0.056)
Panel B:Backgroundisks andCCAPM
Constant R, Ry Rs Rc HJD J Ji-Jdy
(1) Full model 131.076** -68.459++* -109.21 7+ -67.91%* 15.635 0.747 3.433
(5.604) (-3.676) (-3.805) (-2.034) (0.622) (0.330)
(2) CCAPMonly 19.974** -19.203* 1.188  18.396** 14.963**
(2.609) (-2.515) (0.005) (0.002)
(3) Excluding labor only 20.374* 0.434 55.106 -22.500** 1.147  17.433** 14.000**
(2.684) (0.077) (1.419) (-2.872) (0.002) (0.000)
(4) Excluding housing only 28.832* -7.373* 29.105 -23.383** 1.108 17.832* 14.399**
(3.490) (-2.014) (0.564) (-2.852) (0.001) (0.000)
(5) Excludingbusiness only 102.288** -49.968** -82.15%** 4.682 0.825 7.743 4.310*
(5.739) (-3.570) (-3.955) (0.252) (0.101) (0.038)
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Table XI (continued)

Panel CBackgroundisks andCAPM

Constant R, Ry Rs R HJD J NENE
(1) Full model 112.402* -54.475* -82.218 -39.194 -0.122 0.774 3.486
(2.003) (-2.234) (-1.860) (-0.911) (-0.038) (0.323)
(2) CAPM only 1.390** -5.034+* 1.150  17.778** 14.292**
(13.828) (-7.036) (0.007) (0.003)
(3) Excluding labor only 3.428 -4.050 25.294 -4.709** 1.140 7.95% 4.466*
(0.466) (-0.433) (1.327) (-4.409) (0.093) (0.035)
(4) Excluding housing only 7.851 -6.843 -17.594 -5.224+* 1.122 6.514 3.028
(1.384) (-1.317) (-0.530) (-4.893) (0.164) (0.082)
(5) Excluding business only 100.H2x** -47.602** -77.069** -0.0004 0.826 4.210 0.724
(4.145) (-3.937) (-4.149) (0.000) (0.378) (0.395)
Panel D:Backgroundisks andFamaFrenchthreefactors
Constant R, Ry Rs Ru SMB HML HJD J J-Ju
(1) Full model 210.578 -84.823  -172018 -96.177 10.634 -13.153* 3.696 0.515 0.913
(1.625) (-1.489) (-1.712) (-0.839) (0.984) (-2.526) (0.607) (0.339)
(2) FF3 factors only 1.965** -6.113** -4.181  -5.097** 0.909 12.816* 11.903**
(7.088) (-4.624) (-1.129) (-3.385) (0.019 (0.008)
(3) Excluding labor only 28.48%* -32.619 -12.633 -2.790 -14.603 -4.641 0.761 4.595 3.68%
(2.024) (-1.781) (-0.305) (-1.327) (-1.620) (-1.531) (0.100) (0.055)
(4) Excluding housing only  -2.477 6.991 -25.283 -5.856** -8.013  -6.250** 0.859 6.225* 5.312*
-(0.261) (0.703) (-0.601) (-4.297) (-1.166) (-2.805) (0.044) (0.021)
(5) Excluding business onl 112.662** -40.65%** -98.357** 3.730 -14.829* 1.181 0.642 2.331 1.418
(3.597) (-2.683) (-3.768) (1.019) (-2.404) (0.252) (0.312) (0.234)
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Table XII
Robustness Testof Importance of Background Risks on Asset Return&Jsing CES Data

This tablereports estimatiomsing CESdata andhe test assetarethe FamaFrench 25 size and boa&market portfolios, the 3@ay T-bill, and the 16year

government bond. 8 R, Ry, andRg are respectively growth rates of consumption, labor income, home equity, and business hhidrsethe Hansen

Jagannathan distand@oefficientestimatesrefrom the twostage efficient GMMwith the associated-statistic in parentheses. To test the statistical significance

of background risk factors, we fix the weighting matrix as the-§tatje estimate of the full moddlis the minimized value of the GMM criterion function, with

the correspodingp-value in parenthesis. The differencelistatistic between a restricted model and the unrestricted model (always the full model) is reported as

Ji-Jy, with p-value in parenthesis and the degrees of freedom equal to the number of restfictiadng fA** 0 and fA*0 denote statistic
10 percent levels, respectively.

Constant R, Ry Rs Rc Ru SMB HML HJD J J-Ju
Backgroundisksonly -46.823*** -41.202** -16.147**  -8.149 4570 19.702

(6.056) (-5.196) (-4.443) (-0.816) (0.660)
Backgroundisks and CCAPM -2.794  -21.142* -24.830*** 2.518 33.619*** 4525 19.687

(-0.238) (-2.200) (-7.645) (0.181) (5.232) (0.603)

0.481 0.422 4.650 90.099*** 70.413***

(0.065) (0.063) (0.000) (0.000)
Backgroundisks and CAPM 49.900*** -44.871** -16.660***  3.128 -3.483*** 4534 19.622

(5.949) (-5.478) (-4.923) (0.251) (-3.453) (0.607)

1.1871%** -3.093*** 4.623 74.094*** 54,472***

(12.167) (-5.595) (0.000) (0.000)
Backgrounl risks and Famé&rench
threefactors -28.844*  -18.960 -18.973** 22.874 -5.528**  0.889 -4.693** 4.493 19.754

(2.356) (-1.537) (-5.096) (1.069) (-5.921) (0.619) (-3.253) (0.473)

1.588*** -4.875**  0.181 -4.668*** 4.574 47.503*** 27.750***

(10.907) (-7.739) (0.268) (-5.212) (0.002) (0.000)
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Figure |
Cross-Sectional Variation of Background Risk Factors

This figure presentshe crosssection distributioaof 12 background risk variablés 1993. Only households exposed to
corresponding risk are included The three panels, from left to right, in first (second, and third) row represent the
standard deviation of growth rates of labor income (home equity, and business income), correlation between growth
rates of labor income (honeguity, and business income) and stock returns, and correlation between growth rates of
labor income (home equity, and business income) andfraskrats. The three panslin the last row stand for
correlation between growth rates of labor income andviiroates of home equity, correlation between growth rates of

labor income and growth rates of business income, and correlation between growth rates of home equity and growth rate
of business income.

0000 60 012 006 B2 020 020 022 035 04 0.4 041 852 056 6.6 664 080 072 D720 0.5 0,48 0.4 0.32-0.200.16-0.00 0 400 016 0.24 0.3 0.4 0.40 4.5 0.64 0.2 0.8 B R R TS o R X R X
(s) Sta(isbar incoms) (b) Corr(tabor incone, stock returna) (€) Corr{tabar incoms, risketree rate)

- T T T y .
0012 026 03 041 06 072 MM 63 100 12 132 L4 LSE L6 18 LR 200 206 DT 0,60 0.6 0.52-0.44 0,36 -0.20 0.2 -0.12 .84 .04 0.12 0.2 0.28 9,36 0.4 12 0.6 0.6 075 0. X g wm e o 0
(4) Statrone equity) (&) Corrihons equity, stock retrns) (1) Corr(heme sauity, riskofres rate)

[ 0225 075 o e o5 0.975 (A3 ras a1 s 09 . o . 05 . a1 -5 09 . o . 05 .t
() Stelbusicess income) () Corrlbuminess incons, stock returns ) (1) Corr{buniness incsee, risk-fres rate)

00 67 46 05 04 03 02 1 0 01 02 03 04 5 08 07 eb 07 0.4 .18 . .45 o5 0.1 s 08 . o 03 . 0r
(3] Corrl labor incons, hose eauity) () Corr{lator incoes, business incee) (1) Corrihons equity, tusiness incose)

48



Figure Il
The Impact of Educétion on the Relationship between Background Risks and Participation

This figure depicts thémpact of educationon the relationship betweebackground risksand stock market
participation.The ®lid vertical line represents the sample meanthrtbrokenvertical linedisplaysthe increase of
one standrddeviation from the sample mean
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Figure Il
The Impact of Education on the Relationship between Background Risks @nStock Holdings

This figure depicts thenpactof education on the relationshiygtweerbackground riskendthe proportion of stock
holdings.The ®lid verticalline represents the sample meardthe broken vertical linadisplaysthe increase of one
standarddeviation from the sample mean.
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