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Abstract
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among stockholding modes, and participation spéfey Our model matches observed
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1. Introduction

In the past two decades, the US and major Europeantries have witnessed an
expanded range of financial products, such as rhfiinds and retirement accounts, and a
significant increase in household financial riskitg. Increasing ratios of retirees to workers,
resulting from the ageing of the population, chadke the ability of social security systems to
provide adequate pension levels and make it imper&r households to take advantage of
asset accumulation opportunities during their wagklife. Stocks have gained increasing
importance in household portfolios, mainly becaok#eir wealth generating potential over
longer investment horizortsAs a result of financial innovation and policy émtives,
individuals can now invest in stocks directly, thgh shares in mutual funds involving stocks,
as well as through defined contribution pensiomgland individual retirement accounts.
Proliferation of financial instruments has enhanabé ability of fully informed and
financially sophisticated households to accumuregalth for retirement. On the other hand,
it may have also introduced asymmetric hurdlestter less sophisticated, less wealthy or
more risk averse, who now need to make active @artEhoices instead of relying on social
security benefits provided to them through a penfsomula.

As documented below, observed household portf@resvery heterogeneous in terms
of the list of included assets, in contrast to ithelications of simple ‘two-fund separation’
theorems derived in textbook models of asset gyicverall stock market participation is
limited to about half of the population in the UBuch fewer households own stocks directly
or through mutual funds. Stockholders choose varimmbinations of stockholding modes,
i.e., they favor different patterns of stock looati Households who own retirement accounts
in order to meet the financial challenges of olé aghibit higher stockholding participation
rates than the population at large. It is unclbawyever, if such stock market participation is

due to retirement account ownership per se (e.cause it confers some knowledge about



investing in stocks) or rather to their own chagastics that are generally conducive to
stockholding.

In this new environment, at least three importargsgions arise: Who is more likely to
take advantage of the various available stockhgldiportunities? Given stock ownership in
any form, what determines the choice of investnvattcles through which stocks are held
(e.g. mutual funds)? Finally, given the widespread of defined-contribution pension plans
and retirement accounts in the US, does ownershipuoh accounts make stockholding
outside them (in the form of direct holdings orcétonutual funds) also more likely?

Up to now, analysis of these three questionspaeticipation, location, and spillovers,
has been performed separately. The participatienature has attributed limited household
participation in the stock market mainly to fixedtry/participation cost$.Possible factors
that account for limited participation among weltdo households (for whom such costs
would not be a deterrent) include asset ignoragsp and Jappelli, 2005), lack of trust
(Guiso, Zingales and Sapienza, 2008), social intiemas (Hong, Kubik and Stein, 2004),
cognitive difficulties (Christelis, Jappelli and dda, 2010), and lack of financial literacy
(Van Rooij, Alessie, and Lusardi, 2007).

The importance of asset location has been strdss@&krgstresser and Poterba (2002)
and Garlappi and Huang (2006), who put emphastsxoronsiderations by studying possible
violations of optimal stock placement between tdealsuch as directly held stocks and
mutual funds) and tax-deferred vehicles (retirena@cbunts).

Asset participation spillovers have not been extehg studied up to now, but are
starting to receive attention in view of populataging and increased ownership of retirement
accounts. An important research and policy quesisomwhether ownership of retirement
accounts, which is induced by the need to finartieement, will also promote other forms of
stockholding. Retirement accounts are regardedhasntain factor behind the spread of

stockholding in the US. A 2005 report by the Inwesnt Company Institute and Securities
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Industry Association stresses the role of definedtribution pension plans, especially
401(k)s in this context.A positive view of their role in promoting direstockholding in
Sweden among households that made an active fuoideghdecided to hold equity, or to hold
more funds within the public pension scheme spdoigweden, is provided by Karlsson,
Massa, and Simonov (2007). On the other hand, ®aadd Wilkins (2009) argue that the
introduction of mandatory contributions into empmoyased pension funds in Australia has
not reduced or otherwise influenced direct stocktimgj.

To the best of our knowledge, the current paperessmts the first integrated
econometric analysis of all three issues in theednof a unified model that distinguishes
between different stockholding choices and alloassifterrelationships among observable
and unobservable factors influencing stockholdingices.

There is good reason to distinguish among investsniardifferent stockholding modes,
because their risk properties, management requivesnand liquidity characteristics, are
quite different. Direct stockholding is very riskyue to limited diversification), management-
intensive, and fairly liquid. Mutual funds are auitquid, but tend to be well-diversified and
professionally rather than individually managed.tiRenent accounts are typically tax-
deferred, well diversified, though quite illiquid.

Participation costs also differ across these mobagctly held stocks are subject to
brokerage fees, and require both constant mongooh the market and considerable
information about firm characteristics. Mutual fenalso have fees, and require performance
monitoring, and complex choices among numerousratee funds. On the other hand, they
delegate responsibility for asset allocation tofgssionals. Finally, while investment in
retirement accounts is tax deferred, investmeistacks directly and through mutual funds is
on an after tax basis, and dividends and capiiakgare taxable.

In view of these fundamental differences in prapsrtof different stockholding

vehicles, there is no a priori reason to think ttrety are equally likely to be chosen by
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households of given characteristics, observablenmbservable. We differentiate between
stockholding vehicles, allowing for different role$ characteristics in each choice, and for
correlations of unobserved factors influencing ttiéferent choices. Our approach is

supported by differences in estimated patternafbience of household characteristics on the
different choices, economically and statisticaligngficant estimates of correlations among

unobservables, and by predicted participation r#tes closely match the observed ones,
whether unconditional or conditional.

We find sizeable effects of educational attainmeimancial sophistication, and
financial information acquired by working in thedincial sector on both direct stockholding
and ownership of mutual funds. Such effects supihertview that mutual fund investment is
not much simpler than participation in directly destocks. Participation in retirement
accounts, rather than being easily accessibleltstdl depends heavily on factors such as
educational attainment, race, willingness to tak&sy and working in the financial sector.
Social interactions turn out to be important fortiggpation in retirement accounts, the widely
held asset, but not for mutual funds or directlidretocks that are much more narrowly held.
Among stockholders, we find significant gender efeon where stocks are located, with
women preferring mutual funds and men direct h@sliof stocks, controlling for remaining
characteristics.

Given the popularity of retirement accounts and firancial information US
households acquire through such ownership, shoaléxpect them to be more likely to take
up direct stockholding or stock mutual funds? le tlata, we do find that retirement account
owners are more likely to invest in other formsstdckholding than the general population.
Our model allows us to examine whether this tengesdue to the characteristics that led
them to own retirement accounts in the first placego any informational spillovers from
retirement account ownership. Our estimates do sugfgest the presence of significant

spillovers in this direction.



The rest of the paper is organized as follows.i&e@& presents descriptive statistics on
participation in the different stockholding modeslaon asset location among stockholders.
Section 3 presents the estimation model. Sectiopresents econometric results on
participation in direct stockholding, mutual fundstirement accounts, and in stockholding
through mutual funds and retirement accounts. &edii presents our findings concerning
asset location. Section 6 discusses asset patiampapillovers, while Section 7 offers

concluding remarks.

2. Stockholding Modes in the Data

We use data from four waves (1995, 1998, 2001,28%d) of the Survey of Consumer
Finances (SCF), which is the only US survey thakemesentative of the whole population
and provides detailed information on all three gamesstockholding modes as well as on
investors’ characteristics, attitudes and practicBso additional features of the SCF are that
the data are not subject to top coding of wealtbyseholds; and that the rich, who own the
largest share of wealth and are difficult to intew, are oversampled. Details on the survey
design are provided in Kennickell (2000).our analysis, we employ weights provided by the
survey in order to make sample statistics reprasigntfor the whole population. Information
on asset definitions and the construction of ouialdes can be found in Technical Appendix
RAIll, available from the authors on request. Tladed chosen encompass the peak of the
stock market upswing of the middle and late nirsettbe immediate aftermath of the stock
market drop in 2000, and part of the subsequenkehagecovery.

Table 1 presents ownership rates in the data. tBligiore than half of households have
retirement accounts, and more than three quartesticement account holders hold stocks in
them. Stockholding through retirement accounts h& tmost widespread mode of
stockholding, chosen by about 38% of the populatiamice as much as direct stockholding).

Approximately 15% of households invest in stock malifunds.
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Looking at trends over our sample period, stockinglgparticipation in general rose
above the 50% mark in 2001, but then fell belobyi2004; this development is also reflected
in each of the stockholding modes. Among mutuatifawners, however, the share of those
investing in stock mutual funds has slightly incea since 1998. Participation in the other
two modes was higher in 2004 than in 1998, but pbeularity of stocks fell among
retirement account holders in 2004.

Table 2 refers to stock location, i.e., the useth# three (not mutually exclusive)
stockholding options by stockholders. Approximat®@?o of them have stocks in retirement
accounts, which is by far the most popular locatboice. About half as many stockholders
invest in stocks directly, while under one thirdrostock mutual funds. The popularity of
stock retirement accounts seems to have risenrardfallen over the period, as did that of
stock mutual funds. However, direct stockholdingtkesing throughout the period among
those who owned stocks in any form.

Table 3 provides additional information on stockdtion by reporting the distribution
of stockholders among all possible combinationsstotkholding modes. By far the most
popular choice of stockholders is to hold stockly am their retirement accounts (more than
40% of stockholders in all years). A distant bugacl second is the combination of stocks in
retirement accounts with direct stockholding. Udealb three modes is observed among
slightly more than 10% of households. Interestingiile percentages differ across years
somewhat, the ranking of these options has remaimedame for households in the stock
market, despite dramatic market swigs.

It is also instructive to contrast the distributimf demographic and economic
characteristics of stockholders to that in the gangopulation (shown in Table 4).
Stockholding in any of the three modes, includihg thost common one, is undertaken by
households quite different from the general popamatSpecifically, stockholders are more

likely to be in a couple, college graduates, whitgnagers, and in better health, and less
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likely to be unemployed. In terms of financial mities and practices, they are much more
likely than the general population to assume a drighan average financial risk and to
consider leaving a bequest. Finally, stockholdersdtto be far richer in terms of non-
investment income and real and financial wealtlhe®ubject to a higher federal marginal tax
rate and less likely to be credit constrained. 8totders are more likely to work (or to have
worked) in the financial sector, and less likelywork in an industry that exhibits high
income riské All in all, the data in this Section make it cletirat the subsample of
stockholders is substantially different in many ortant demographic and economic
characteristics from the rest of the population.

To summarize, we observe that, while participatetes in mutual funds and retirement
accounts differ, the vast majority of fund holdarsl account owners include stocks in them.
As our econometric results will show, however, thimilarity in observed patterns conceals
important differences across mutual funds andaeiEnt accounts. Participation in mutual
funds paves the way for inclusion of stocks in thaimost regardless of household
characteristics, while such characteristics areomamt for determining which subset of
retirement account owners includes stocks in th&mfor asset location, our finding that
roughly 9 out of 10 stockholders do not use ale¢hstockholding modes points to the

importance of understanding what lies behind dssation choices among stockholders.

3. The Model

3.1. Description

We build a model of household stock investment fieatures the decision process
shown in Fig. 1. Households face three (not muuakclusive) investment choices: direct
stockholding and investment in mutual funds antdleetent accounts. If any of the latter two
saving vehicles is chosen, then the householddhfsther decide whether to invest in stocks

through them. This decision tree reflects obsempadicipation patterns in the SCF, where

7



holders of stock mutual funds are a subset of nmdtuwal owners, and the same is true for
retirement accounts.

As pointed out, for instance, by Greene (1998§ inportant for estimation to take into
account the censoring in the data created by tttetliat we do not observe stock investment
in mutual funds (retirement accounts) for thosedetwlds that do not own any mutual funds
(retirement account$).This goes beyond the logical necessity of havihg broader
instrument (e.g., mutual funds) in order to have mlarrower instrument (e.g. stock mutual
funds). Even in the absence of such logical neggesairandomly drawn holder of, say,
mutual funds would be more likely to own stock naltiunds than a household with similar
characteristics chosen randomly from the whole faimun (comprising mutual fund owners
and non-owners). This difference is due to the thet, for any given configuration of
observable characteristics, mutual fund owners Im@tenly shown themselves to be willing
to hold mutual funds in general, but they may hals® acquired in the process specific
information that facilitates ownership of stock mmitfunds. As a result, a model that ignores
the censoring issue and estimates the equatiostdok investment in mutual funds on the
whole sample can produce downward biased estintditdse probability to invest in stock
mutual funds conditional on mutual fund ownershij. put it another way, ignoring the
censoring problem is akin to estimating a wage ggan the whole population, which
includes not only those employed but also the uheyed and those out of the labor force.

A key aspect of our model is that it allows for segte hurdles to be cleared for
participating in each stockholding mode, and foteptally different contributions of each
household characteristic or attitude to overconsngh hurdles. We further allow for all
possible pair-wise correlations among the unobsdegaof each investment decision. Such
correlations among investment decisions can aesause of factors common to all of them,
such as an understanding of stockholding risks,neommonitoring costs, and appreciation

of the benefits of diversification (see Alessie cHguertel and van Soest, 2004).
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Our model could in principle be extended to incledeer household asset choices, e.g.
housing, that might have unobservables correlatiéul those of stocks. Although this could
be a worthwhile extension for future research, tve@se not to go beyond the already involved
task of integrating the three issues in this papest, adding a sixth or more equations makes
our model even harder to estimate. Second, thademable additional computational burden
would not affect consistency of our estimates,dnly potentially increase their efficiency, if
unobservables are indeed correlated. As in a stdndaltivariate probit model, an added
equation does not affect consistency but only iefficy.

Participation in mutual funds and retirement acesus of interest in itself, but also as a
first stage to the associated stockholding modis.sEcond stage decision may or may not be
challenging, after the asset corresponding to its¢ $tage has been chosen. For example,
once somebody finds out about the nature, pur@oskrules of retirement accounts, the role
and usefulness of stocks in these accounts mayibe clear. We would not, then, expect
characteristics that show financial sophisticabonvillingness to assume higher risks to have
significant further roles in determining inclusioh stocks, conditional on having opened the
retirement account.

Our multivariate probit model with selection intatgs participation analysis with asset
location. The latter refers to the choice of a gimeode conditional on the household holding
stocks in any form, while allowing for all possilterrelations across different choices. We
discuss results on location in Section 5. The isdugarticipation spillovers from retirement

account ownership to other stockholding modesssudised in Section 6.

3.2. Econometric Specification
This Section outlines econometric issues arisingpénestimation of our model. A fuller
treatment of these issues appears in Technical #gapdRA.I, available from the authors on

request. The household decision process discudseek amplies an empirical model that
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consists of a tri-variate probit with two furtheropit equations estimated on the censored
samples of mutual fund and retirement account osviildre use of probit models adjusted for
selectivity was pioneered by Van de Ven and Vara@1@981). Another recent example of

such models, in a different context from ours,risviled by Jenkins, Capellari, Lynn, Jackel

and Sala (2006), who use a bivariate probit spetibn with selection to study consent to

give information during a survey interviéw.

In Table 5, the three first-stage equations (1), éhd (4) model, respectively, the
decisions to hold stocks directly, to hold any kofdnutual funds, and to have a retirement
account. The two probit selection equations, (3) €é), model the decisions to hold stock
mutual funds given ownership of any mutual fund éamdave a stock retirement account
given ownership of a retirement account. We allomunrestricted correlations between error
terms of the five underlying latent indices.

Table 4 shows summary statistics of our conditigniariables that have been found in
the literature to be good predictors of stockhajdifor examples that use the SCF see Bertaut
and Starr-McCluer, 2001; Shum and Faig, 2006; 8ilaeorgarakos and Haliassos, 2040).
A full set of variable definitions is included ihe Technical Appendix RA.Il. An important
addition is the usually omitted federal marginal tate. We construct our sample by pooling
the data from the 1995, 1998, 2001 and 2004 SCFesv4y7,565 householdS).In our
specification, we follow the common practice in fheticipation literature of assuming zero
cohort effects and including time dummfés.

Regression coefficients may give a misleadingupecof the effect of a regressor in a
non-linear multi-equation model with correlatedtdibances. This result can obtain because
coefficients do not reflect the regressor’s infloerthat is due to its presence in the equations
for the other choices and that could be transmittethe equation of interest through the
cross-correlated disturbancésTherefore, we focus instead on the marginal effeétthe

regressors, defined as the change in the prohesbibif interest when there are appropriately
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defined* changes in the value of the regressors (coeffi@stimates can be found in Table
RA.1 in the Technical Appendix). We estimate pilmliges, marginal effects and their
standard errors via Monte Carlo simulation (App&ndi). Given that correlations of
disturbances can have substantial effects on edionl of probabilities, we check their joint

statistical significance (Appendix B).

3.3. Model Performance

An attractive feature of the model is that it alotihe computation of a wide range of
probabilities pertaining to participation, locatjoand spillovers. In Table 6, we display
predicted participation rates, both conditional amttonditional, generated by estimated
probabilities. Our estimates match closely the esponding participation rates observed in
the data, although the model was not calibratet thits objective in mind. This suggests that
our model has considerable predictive power forutatpn stockholding choices.

Our model makes it possible to estimate also mafgffects regarding ownership of
any type of stocks® i.e. the question that existing participationrktieire normally addresses
without differentiating across paths to stockhoidiWe thus compare marginal effects
derived from our disaggregated model to the comegdimg ones from a ‘typical’ participation
regression that combines all stockholding modesttuy.

It is reassuring, both for the existing literatore stockholding participation and for our
model, that estimated marginal effects for ovestckholding obtained from both models are
very similar in sign, size, and patterns of sigrafice (for brevity, these effects are reported in
Table RA.2, cols. 1-4, in the Technical Appendikiis similarity suggests that the standard
practice of merging three different stockholding des is not misleading when overall
stockholding participation is of interest. Our mhdaeowever, allows a novel anatomical
probe into influences of observables on the diffeqgaths to stockholding, the correlations

between unobservable influences, the hitherto uoesg link between asset participation and
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asset location, and the issue of participation®prs across assets, in the context of a single
estimation model consistent both with the data awith existing findings on overall

participation.

3.4.Correlations between Unobserved Factors
As already discussed, our econometric model not distinguishes between different
stockholding modes but also allows choices of difié saving instruments and stockholding
vehicles to be correlated through the influenceimdbserved factors. When we test for the
joint significance of all cross-equation correlago we indeed find that we can decisively
reject the null of no significance (details canfband in Appendix B). When we test for
statistical significance of each possible correlaindividually, we find several (albeit not all)

estimates of such correlations to be individuathfistically significant®

4. The Different Paths to Stockholding

Although direct stockholding, stock mutual fundsdastock retirement accounts all
expose households to stockholding risk, they varheir diversification properties, liquidity,
and informational requirements on the part of itmes Given these differences, it is quite
plausible that specific household characteristiai thave differential contributions to
participation across stockholding modes. Knowing tharacteristics that make households
more likely to choose particular stockholding modesnstitutes important economic
information, both for policy makers interested iistdbutional consequences of measures
affecting asset returns and for practitioners segelo gain insight on the portfolio choices of
their potential clienteles.

In this Section, we employ our model to estimatatgbutions of various household
characteristics to the use of each possible stadkigpmode, controlling for other observed

factors and allowing for correlations across maoumles induced by unobserved factors. For
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stockholding through mutual funds and retiremertoaats, this consists of two steps: the
marginal contribution to opening the account, ahdt tto including stocks in it given

ownership of the account. Results are presentédlate 7.

4.1. Direct Stockholding

In the first column of Table 7, we present margiefiécts for direct stockownership.
We typically think of direct stockholding as impogi heavy demands on the investor, by
requiring considerable financial sophistication a@adility to process complex new
information quickly. Our findings underscore thepontance of such considerations. The
single most important contribution to direct stookling comes from having a college
degree, which raises participation probability bgrenthan 15 pp over that of a high school
dropout!’ This result is likely linked to the superior kn@abe and information processing
ability provided by college education. Participatio direct stockholding is further increased
by about 4 pp if a household member works in tharfcial sector. This finding likely arises
partly from financial knowledge and information thhis member brings home and partly
from bonuses and payments in stocks.

Although knowledge and information could also bepamed through informal social
interactions, we do not find that asking friends@atives for investment advice affects the
probability of direct stockholding. At first glandhis result seems to contradict the findings
of Hong, Kubik and Stein (2004) on social intera. However, it is consistent with their
conjecture that social interactions may not fostemay even reduce participation in assets
not widely held, as is the case with directly h&ldcks: a random prospective investor would
have about one chance in five to find direct stodttérs in her social circlé.

Is direct stockholding a more common investmentich@among the risk-taking rich?
Our findings support the view that household (td&pbesources play an important role: the

semi-elasticity of real wealth is 2 pp while thdtnet financial wealth (directly held stocks
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excluded}® is .4 pp. Willingness to undertake substantiaricial risk also makes a sizeable
contribution (almost 9 pp). For given level of resmes and willingness to take portfolio risk,
background income risk associated with working inigh-risk sector lowers the chances of
direct stockholding.

The estimated effect of the federal marginal tae ia positive® Given that we are
controlling for resources, a higher marginal tate nmeans that the household is able to take
fewer income tax deductions, but this does notadisage it from taxable direct stockholding.
The more favorable tax treatment of dividends, fiet that capital gains are taxed only at
realization, and the possibility of foregoing capigains tax if stocks are passed on to
descendants (‘step up of basis’) apparently comtmrencourage direct stockholding among
households facing higher marginal tax rates. Theomance of such considerations is
corroborated by estimated marginal effects of ‘el more directly linked to bequest
motives: having received inheritance and planningave a bequest contribute about 5 and 6
pp respectively.

Finally, controlling for current financial resous;epoor health has a sizeable negative
contribution to direct stockholding of roughly 5,mphich is consistent with existing findings
(Rosen and Wu, 2004) and with the view that dirgtcickholding imposes considerable

demands on investing households.

4.2. Stockholding through Mutual Funds
Unlike direct stockholding, mutual funds are typigananaged by professionals and
are well-diversified. These features often lead the presumption that mutual funds
investments are open to all households becausedbeyot require considerable financial
sophistication and information gathering. Our fimgh are not consistent with this view, as
can be seen in column 3 of Table 7. Educationalrattent makes a considerable contribution

to participation in mutual funds, with estimatedrgiaal effects of a college degree at least as
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large as those for direct stockholding. The samieuis for being in a managerial position.
Having worked in the financial sector continuesptay an important role, albeit somewhat
smaller than for direct stockholding.

A possible source of these findings is that thelifgration of mutual funds has
reintroduced informational requirements from thekbdoor: households now face a need to
collect information on how to choose among the hvaygety of mutual funds and on how to
monitor those who run thefl Furthermore, a higher level of educational att@ntmakes it
more likely to understand and appreciate the adwggst of mutual fund investment, such as
risk diversificationr? On the other hand, social interactions do not appe reduce the
relevance of financial knowledge. This result imgistent with the fact that mutual funds are
not widely held; therefore, individuals that invéstthem are not very likely to find in their
social circle other mutual fund owners.

Column 5 in Table 7 reports marginal effects far témoice to hold stock mutual funds,
given that the household owns any mutual funddlawe find that opening a mutual fund
account represents the major participation threst@hce households take this first step, their
further investment in stock mutual funds is notuahced in a statistically significant way by
education, financial sophistication, resourcesgefamr financial attitudes (except for the
willingness to assume financial risk). This findisigggests that the willingness to take risk is
the key factor that influences the choice of mufuatl owners regarding whether to invest in
stocks through these saving vehicles or not. Mereglly, it appears that, in the process of
learning about mutual funds in general, investargquae the relevant information about
including stocks in their mutual fund holdings. &sesult, such investment follows naturally,
provided the investor is sufficiently willing to dartake financial risk. This is a new result
that is due to the design of our model, and thatdiacussed below, differentiates mutual
funds from retirement accounts. Importantly, thiffedentiation would be impossible to

uncover by just looking at descriptive statisfits.
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4.3 Stockholding in Retirement Accounts

The use of retirement accounts as supplementshiccqpensions appears to be a policy
priority because of the aging of the population #relassociated increased ratio of retirees to
working contributors to the public pension systefthile descriptive statistics suggest that
only about one in two US households own retiremsstdounts, we further show in this
Section that such ownership is much more limitedmgnhouseholds with low education or
resources.

Marginal effects for ownership of retirement accsuare shown in column 7 of Table
7. It is striking that education has a sizeable ol play in retirement account ownership,
even after controlling for other household chanasties and attitudes. The estimated size of
the marginal effect of a college degree is 21 @mpmared to a household where the financial
decision maker is a high-school dropout, but e\ of a high-school certificate is about 14
pp. It is also notable that being white increasesgrobability of participation in retirement
accounts by 9 pp and that declaring poor healthaeslit by 12 pp.

Richer households and those in a higher federagimalrtax bracket are substantially
more likely to participate in retirement accouriibe latter result can be partly attributed to
gains such households could reap from tax defeffalsher, households with a managerial or
professional occupation are by 6 pp more likelypwm retirement accounts, partly because
such plans are sometimes offered to these occmahooups as a part of their compensation
package. Being credit constrained reduces signifigathe probability of investing in a
retirement account. Given that we control for ecoimoresources, this result is not simply due
to being ‘poorer’. Perceived inability to borrowopably discourages participation in plans
that imply payment commitments over a prolongedogeof time, for fear of being unable to
meet them every period.

These findings suggest that there are significdvdtazles to opening retirement

accounts, even though ailing social insurance syst#fect the population very broadly. The
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financial industry itself could help people overarsuch obstacles, e.g. through more
informative and targeted advertising. In additigoyernments could design more effective
informational campaigns and promote specially desig‘default options’ in occupational
retirement plans.

Our findings suggest some factors that are likelyacilitate or impede the process of
spreading retirement account ownership. Based anfiodings, the public perception
regarding retirement accounts is still that of atequisky financial instrument. Declared
willingness to undertake significant risks for stalogial returns contributes 8 pp to the
probability of participation, an estimate greateaurt that for mutual funds and comparable to
the risky option of direct stockholding. On the @étthand, social interactions are found to
have a positive and significant effect on retiremaocount ownership (albeit at the 10%
level), consistent with the fact that they are Hejdh sizeable fraction of the population.

Interestingly, once households decide to partieipata retirement account, the choice
to include stocks in such an account is sensitvgousehold characteristics that are similar to
those contributing to direct stockholding (Table cal. 9). Our estimates suggest that
willingness to bear the risk associated with stank®tirement accounts is quite crucial when
the objective is to provide for old age and thdrimeent is quite illiquid, as in the case of
these accounts. Furthermore, stockholding throegjrement accounts is fostered by being in
a couple, having higher education, being white,ing@a long investment horizon, being a
manager, a larger net real wealth, and an intentideave a bequest. It is also encouraged by
social interactions, thus strengthening their folend in the participation equation.

The contrast with mutual funds, where investmergtotk mutual funds depends only
on the willingness to take risk once mutual fundipgpation is decided, is quite striking. The
fact that several factors contribute to the in@dasof stocks in retirement accounts helps us

understand why not all retirement account ownerkentlaat choice, even if the majority do.
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5. Asset Location: What Influences where Stockholder&eep their Stocks?

People who decide to hold stocks face choices dagathe particular saving vehicles
they use for stockholding: direct, in mutual funohsyetirement accounts. They differ in both
risk and liquidity characteristics, as well asar treatment. The first two vehicles are taxable,
whereas investments in the third one are most déerdeferred, i.e. investors pay taxes on
them only when they collect their retirement inconiéhe choices investors make have
implications for practitioners dealing with theseahcial products, but importantly also for
governments concerned about retirement preparedneésabout the timing of tax revenues.

In terms of descriptive statistics, Table 3 shokes fractions of stockholders choosing
each possible combination of stockholding modesl, @fows us to see the most popular
placement options. By adding the relevant percestag the last column, it can be seen that
almost three quarters of stockholders hold comlmnatthat include stocks in retirement
accounts, about 40% hold combinations that eniattistockholding, while about 30% place
stocks in mutual funds. This leads to the questibwhich characteristics favor each of the
three not mutually exclusive choices, conditionaltbe household holding any stocks (i.e.
conditional on being in at least one of the thredes involving stocks}’

Table 8 reports a number of estimated conditioreignal effects. Single males tend to
locate their investments in stocks held directhyilev their female counterparts in stock
mutual funds. Overconfidence of males found in pteatexts such as stock trading (Barber
and Odean, 2001), could be relevant for this oleskpattern. Race continues to matter even
among stockholders: minority households exhibitawerage lower probabilities of holding
stocks directly or through mutual funds (by aboytp, and by about half of this for putting
stocks in retirement accounts.

The pattern of marginal effects for direct stockimod is quite similar whether they
refer to participation or to asset location (asvalman Table 7, column 1 and Table 8, column

1), with the exception of being in poor health. Simplies that whether we draw from the
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general population or we condition on the househ@ohg a stockholder does not make a
significant difference with respect to the hurdie household needs to pass in order to hold
stocks directly. Intuitively, given that most stbckders own stocks in retirement accounts,
conditioning on stock ownership essentially picks stock retirement account owners. Our
results, therefore, suggest that participationtacks retirement accounts does not particularly
simplify the task of holding stocks directly.

As already discussed, passing the threshold fouahfitnd ownership essentially paves
the way to participation in stock mutual funds: &elold characteristics make a limited
contribution to owning stock mutual funds, when t@nditioning event is ownership of
mutual funds. By contrast, the strong marginalafféor stock mutual fund ownership shown
in col. 3 of Table 8 are due to the much weakedi@mming event of owning stocks in any
form. Only about 36% of stockholders in our sampéve also passed the participation
threshold for mutual funds, leaving considerablenmmofor characteristics to induce stock
mutual fund ownership.

Moreover, it is striking that we find a number ajrgficant marginal effects for placing
stocks in retirement accounts when conditioningaog stockholding, even though 80% of
stockholders own stock retirement accounts. Assaltiethese effects regard the remaining
20%, who consider extending stockholding from tadedilquid instruments to the tax-deferred
and less liquid retirement accounts. We find thiahsan extension is significantly encouraged
by characteristics like working in a low-risk indyssector and being a manager, investment
attitudes (expressing willingness to take aboverame financial risk, having a long
investment horizon), race, and being subject tmhdn marginal tax rate.

An alternative approach to modeling the locatiortislen is to assume that the
household first decides to hold stocks in any foamg then, conditional on deciding to own
stocks, chooses one or more of the three possibteesniin which to hold them (i.e., directly,

in mutual funds, and in retirement accounts). Altio this decision process seems harder to
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justify in view of trends observed in the d&t@stimating this alternative model can provide a
useful test of robustness of our findings on stoclation.

This alternative model (described in more detail@chnical Appendix RA.Il), can be
used to estimate four probabilities that are comipler to our baseline model: the
unconditional probability to own stocks in any foramd the three conditional probabilities of
holding stocks in a specific investment vehiclenditonal on owning stocks in any form.
Reassuringly, the results for the first probabi{girown in columns 5 and 6 of Table RA.2 in
the Technical Appendix) are very close to the amesbtain from our multivariate model as
well as those of the simple probit. The similaritythe results largely extends to marginal
effects of the three conditional location probdig$ that are shown in Table 9. Only in the
case of stocks in retirement accounts do we ndésvalifferences: in the alternative model,
being white, in poor health, and talking to friefiditives/work contacts about investments

play no role, while using the Internet to obtaimaincial information does.

6. Asset Participation Spillovers

The high rate of ownership of retirement accoustadgsociated with rates of overall
stock market participation of US households thateh@round 50%. Has the recent spread of
retirement accounts encouraged stockholding in $oothmer than stock retirement accounts,
leading to increased exposure to stockholding mskaxable, liquid instruments such as
mutual funds or directly held stocks? In this Smttiwe explore the implications of having
passed the ownership threshold of retirement adsdian each stockholding mode: direct,
through mutual funds, and through retirement actoun

Table 6 reports observed participation rates andesponding predictions of our
model. Proportions of stockholders in any form laigher among retirement account owners
than in the general population. Among such owné&p own stocks in their retirement

accounts, 30% own stocks directly, and 23% ownkstat mutual funds. The corresponding
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proportions in the general population are much 88%, 19%, and 14%. As discussed
above, our model matches quite well all conditioaatl unconditional participation rates
observed in the data.

Based on these numbers, owning a retirement acéoynties higher probabilities of
owning stocks in any form. Is this because the gsscof opening and maintaining a
retirement account facilitates stock ownership, &y familiarizing households with asset
holding, investment opportunities, managed funtts? ©r is it because households who have
retirement accounts have characteristics and @éstumore conducive to stockholding
anyway?

Table 4, which describes the various samples, slioatowners of retirement accounts
are more likely to possess characteristics thalitite stockholding. Relative to the general
population, owners of retirement accounts are nligedy to have a college degree, to be
willing to assume above average financial riskh&wve received inheritance and consider
leaving a bequest, to have an investment horizogdothan 10 years, to be richer in income
and wealth; and less likely to be liquidity consteal. Is there anything beyond this?

In exploring this issue, one needs to recognizediaership of retirement accounts is
not the result of a random assignment but of a cehdhat depends on household
characteristics and attitudes explicitly modeledur setup. If the process of acquiring and
owning a retirement account itself significantlycifdates stockholding either directly or
through stock mutual funds, we would expect houkkbtloaracteristics and attitudes to make
less of a difference to stockholding through thesedes once we condition on having
retirement accountS.For example, having a college degree should mes® df a difference
to whether retirement account owners (rather then dgeneral population) participate in
directly held stocks or stock mutual funds. Techiyc marginal effects on participation in

these other forms of stockholding, conditional etirement account ownership, should be
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insignificant or much smaller than the unconditiooaes which refer to an investor picked
randomly from the whole population.

Marginal effects conditional on ownership of ratirent accounts are presented in Table
10 (col. 1 for directly held stocks; col. 3 for gkamutual funds). For comparison, column 1 in
Table 7, and column 5 in Table 10 report the cpwading unconditional marginal effects.
We observe that conditioning on participation itireenent accounts does not change the sign
or significance of contributions of household cloéeastics, investment attitudes, and
practices to participation in direct stockholdingdan stock mutual funds; and, if anything, it
increases the estimated size of such contributiamduding those linked to financial
awareness and sophistication. Having a collegeegegr more and working or having worked
in the financial sector are estimated to contribubee to participation in directly held stocks
or in stock mutual funds when conditioning on paAptation in retirement accounts. The
above findings challenge the hypothesis that tlieggaation process for retirement accounts
provides sufficient information and awareness tilifate other forms of stockholding.
All in all, our findings imply that retirement aaget owners represent a pool more likely to
invest in other forms of stockholding than the gahpopulation, but this is mainly because
of characteristics that led them to buy retiremeagounts in the first place rather than of any

informational advantages gained through retireraenbunt ownership itself.

7. Concluding Remarks

We have estimated an econometric model flexibleughao address in an integrated
framework the interrelated issues of stock markattigpation, stock location, and
participation spillovers. The model distinguishetgween stockholding modes with different
degrees of liquidity, riskiness, diversifications avell as differences in management
requirements and transactions costs. Making sudlstanction and allowing for correlated

choices are supported by our econometric findipgsilicted participation rates closely match
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the observed ones and correlations among unobdesvalpe typically economically and
statistically significant.

Our findings stress the importance of educationtthiranent and financial
sophistication, even for ownership of assets helt@anaged accounts. Still, we find a striking
difference between stock mutual funds and stockstirement accounts. The probability that
any mutual fund owner holds stock mutual funds &sidally the same regardless of
characteristics. In contrast, stock retirement ant®tend to be chosen by retirement account
owners with characteristics similar to those fangridirect stockholding in the general
population. This is surprising, given the typicaityuch greater degree of diversification in
stock retirement accounts compared to individuatks. The finding is consistent with a
more limited willingness of households to take siskith retirement wealth than with
investments in mutual funds.

Our findings on asset location and on participatspillovers suggest that even the
choice to include stocks in one’s retirement act®per se does not imply that this household
is more likely to branch out to direct stockholdmgto holding stocks through mutual funds.

At first reading, there is an apparent contradictie@tween some of our results in these
two Sections. In our analysis of asset location fime that the contribution of characteristics
like education and willingness to assume highedsri® owning stocks directly or through
mutual funds remains essentially the same, whetirechoice is made by a stockholder or by
a randomly picked person in the general populat®iven that 80% of stockholders own
stock retirement accounts, this finding raises #®als to whether even those who choose to
include stocks in their retirement accounts willngelly branch out to other forms of
stockholding.

On the other hand, our Section on spillovers shtves retirement account owners
represent a pool more likely to invest in othernfer of stockholding than the general

population. Although this may appear contradictatyfirst, our analysis of participation
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spillovers shows that this greater propensity direment account owners to invest in the
other two stock vehicles is mainly due to the cbastics that led them to own retirement
accounts in the first place rather than to anyrimftional or other advantages gained through
such ownership per se.

Our results have implications both for policy arat financial practice. First, they
contribute to the discussion on financial literpcggrams (see, e.g., Lusardi, forthcoming) by
providing evidence that education and financialhsstgcation play a significant role in a
much wider range of stock-related decisions thavipusly thought. These factors are linked
not only to overall stockholding but also to invesnt in each of the three stockholding
modes’’ They are also significant for stock location diesis; and for participation spillovers
from retirement accounts to direct stockholding emdwnership of stock mutual funds.

Second, while owning retirement accounts makeskstomership in all three modes
more likely, the spread of retirement accounts doet promote investment in stocks
uniformly across households, either within retiratn@ccounts or outside them. For example,
the less educated, less wealthy, more risk averddheose with shorter planning horizons are
less likely to overcome the additional hurdle fayck ownership in any of the three modes,
even if they own a retirement account. Therefograpriate use of default options in
occupational retirement plans may well be needestder households towards or away from
stockholding, depending on policy objectives.

Last but not least, our findings on the relevanickeausehold characteristics could be of
use to financial practitioners interested in targgtcustomers to market a broad range of
financial products. Specifically, they could be dig® pinpoint characteristics that make
people more likely to invest in a particular finalcproduct, such as mutual funds or
retirement accounts, and in a particular stockalehand to exploit the interdependencies and

spillovers of household choices across a rangmahé€ial products on offer.
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Appendix A: Estimates and Standard Errors of Probabhlities and Marginal Effects

Given that probabilities and marginal effects ap@-tinear functions of the estimated
coefficients, we calculate them by simulation. Wegeed as follows: i) we draw from the
distribution of the maximum likelihood coefficienssuming that they are distributed
normally with means and variance-covariance magégual to the maximum likelihood
estimates; ii) for a given parameter draw we comphbe probabilities and marginal effects
for each household and then we take the weightetage of those magnitudes across
households, i.e., we compute the average magnitidesponding to that dr&yiii) the final
estimate of the magnitude of interest and its stechdrror are then computed as the mean and
standard deviation respectively of the distributadrihe average magnitudes in (ii) across all

parameter draws.

Appendix B: Tests of Correlations Across Disturbanes

We use the F-test suggested by Li, RaghunatharRabth (1991) to account for the
uncertainty induced by multiple imputation. We ffigerform the test by including all
correlation coefficients except two, namely therefationsp,, and p. of the errors that
reflect selection within the two saving vehiclesnaditual funds and retirement accounts. The
value of the F-statistics is equal to 51.3 (p-val)ewhich strongly rejects the null hypothesis
of zero correlation of the errors across the tlsi@ang vehicles (direct stocks, mutual funds
and retirement accounts) and the two second staggtiens. When we add the correlation of
the errors within the two saving vehicles of mutlatds and retirement accounts the F-
statistic is equal to 42.5 (p-value: 0), againrsgtg rejecting the null. Thus, we cannot ignore
the correlations of the unobserved factors acrgsateons when computing the probabilities

of asset choices of interest.
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Table 1: Ownership Rates

Stocks in
Stocks in Retirement
Stocks Mutual Mutual Funds Retirement Accounts
Year Directl Funds [among Accounts [among
y Mutual Fund Retirement
Owners| Account
Ownersg|
11.3 30.3
1995 15.2 15.3 (74.1] 46.5 [65.2]
15.2 39.2
1998 19.2 19.5 [78.0] 50.8 [77.0]
16.7 43.4
2001 21.3 21.1 [79.0] 54 [80.5]
14.3 39.6
2004 20.7 17.9 [79.9] 52.1 [76.0]

Notes Data from the 1995, 1998, 2001 and 2004 wavdkeofSCF. The reported statistics
are weighted and corrected for multiple imputation.
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Table 2: Stock Ownership Rates among
Stocks Owners

Stocks in  Stocks in

Year 5:235; Mutual  Retirement
Funds Accounts
1995 37.7 28.0 75.0
1998 39.3 31.1 80.1
2001 41.0 32.1 83.6
2004 42.5 29.4 81.5

Notes Data from the 1995, 1998, 2001 and 2004 wavebef
SCF. The reported statistics are weighted andectad for
multiple imputation.
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Table 3: Combinations of Stock Investments Held bptock

Owners
Directly Held Stocks in StQCkS n Proportlon
Retirement owning the
Stocks Mutual Funds 2
Accounts Combination
Yes No No 10
No Yes No 6.4
No No Yes 43.3
Yes Yes No 3.2
No Yes Yes 9.9
Yes No Yes 16.5
Yes Yes Yes 10.7

Notes Pooled data from the 1995, 1998, 2001 and 200« svaf the SCF.
The reported statistics are weighted and corrdotechultiple imputation.
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Table 4: Household Characteristics by Asset Choice

. Owns Has stocks in
. Owns stocks Owns mutual Has stocks in . .
Variable Whole sample . retirement retirement
directly funds mutual funds
accounts accounts

Age (mean 48.€ 51.: 51.¢€ 51.Z 48.2 46.7
Couple 0.58¢ 0.72: 0.70z 0.71¢ 0.69¢ 0.71¢
Single male 0.14( 0.12¢ 0.11¢ 0.11¢ 0.11¢ 0.117
Has children 0.43¢ 0.40¢ 0.39¢ 0.40¢ 0.467 0.48:
High school graduate 0.50¢ 0.38( 0.35¢ 0.362 0.46¢ 0.447
College degree or mor 0.337 0.58: 0.61Z 0.611 0.47: 0.507
Self-employec 0.11: 0.16( 0.16¢ 0.16¢ 0.12¢ 0.12¢
Retired 0.24( 0.227 0.23¢ 0.22¢ 0.157 0.11¢
Unemployed/Inactive 0.051 0.02t 0.02t 0.02¢ 0.02: 0.01¢
White 0.762 0.897 0.91(¢ 0.90¢ 0.841 0.851
Poor healtr 0.061 0.02¢ 0.01¢ 0.01¢ 0.022 0.01¢
Willingness to take above average 0.205 0.365 0.359 0.375 0.288 0.334
financial risk
Investment horizon > 10 yr: 0.14: 0.21¢ 0.24¢ 0.25:2 0.19¢ 0.215
Plans to leave a beque 0.29: 0.431 0.44¢ 0.44t 0.35¢ 0.36¢
Has received inheritanci 0.19¢ 0.32( 0.33¢ 0.34¢ 0.24¢ 0.24¢
Credit constrained 0.22¢ 0.12¢ 0.08t 0.08¢ 0.167 0.16¢
Works/ed in the Financial Secto 0.20¢ 0.28¢ 0.28( 0.28( 0.251 0.267
Has a managerial positiol 0.33( 0.51¢ 0.53: 0.541 0.47: 0.51¢
Federal marginal tax rate (mean 0.17: 0.23: 0.23( 0.23: 0.22( 0.22¢
Asks Friends/Relatives/Work 0.360 0.366 0.346 0.350 0.374 0.391
contacts for financial information
Uses Intemet to obtain financial 0.111 0.205 0.183 0.189 0.155 0.179
information
Works in high-risk industry sector 0.091 0.05: 0.061 0.06t 0.08: 0.07¢
Non-investment income (mediar 37,78¢ 66,56¢ 65,44¢ 67,28 58,98¢ 63,87:
Net real wealth (median 57,96¢ 157,76° 161,65:¢ 162,89 99,27: 101,28¢
Net financial wealth (median 9,947 146,72t 168,31¢ 176,36! 61,12: 68,98¢

Notes Pooled data from the 1995, 1998, 2001 and 2004svaf the SCF. The reported statistics are wedght
and corrected for multiple imputation.
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Eqgn.

Table 5:ddel Specification

Qutcome

Latent propengits Observed binary outcomes

For each respondent 1, ..., N:

(1)
(2)
3)

(4)
()

(6)

Owns stocks directly
Owns mutual funds

Holds stocks in mutual funds

Owns retirement accounts

Holds stocks in retirement accour

Error terms

DS =X/6+u DS =I1(DS >0)
M, =Za+v, M, =I(M >0)

MS =WB+n  MS =1(MS >0) if M, =1,
else unobserved

R =Gy+¢ R=I1(R >0)

RS =Yd+g RS = I(RS >0)if R =1
else unobserved

U .V;.n.&,6)~ 9. (0,Q), whereQ is a
symmetric matrix with typical elemepi= pin

for h,j 0O{u,v,n,e,e} andj # h,andp;;=1 for all j.
The errors in each equation are assumed to be
orthogonal to the predictors.

Notes I(.) is an indicator function equal to one if its argmhis true, and zero otherwise.
®.(.) denotes the five-variate normal distribution fumat
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Table 6: Observed and Predicted Participation Rates

(1) (2) (3)
: _ Predicted Proportions by
Asset Choice Proportions the Model
in Data

Estimate  Std. Error

Owns stocks direct 0.1¢ 0.21 0.004 ***
Owns mutual func 0.1¢ 0.20 0.004 ***
Owns retirement accoul 0.51 0.51 0.00¢ **=*
Owns stocks in mutual fun 0.14 0.1 0.00¢ **=*
Owns stocks in retirement accot 0.3¢ 0.39 0.006 ***
Owns stocks in mutual funds | owns mutual ft 0.7¢ 0.7¢ 0.02z **=*
Owns stocks in retirement accounts | owns retir¢rmecount 0.7t 0.7€¢  0.00¢ **=*
Owns stocks directly | owns mutual fu 0.4t 0.48 0.013 ***
Owns stocks directly | owns retirement accc 0.3C 0.3 0.00¢ ***
Owns stocks directly | owns stocks in mutual fu 0.4¢€ 0.5C 0.01%***
Owns stocks directly | owns stocks in retiremegbaat: 0.34 0.36  0.009 ***
Owns mutual funds | owns stocks dire 0.44 0.44 0.01z ***
Owns mutual funds | owns retirement accao 0.2¢ 0.31 0.007 **=*
Owns retirement accounts | owns stocks dir 0.81 0.7¢  0.01( **=*
Owns retirement accounts | owns mutual fi 0.81 0.80 0.010 ***
Owns stocks in mutual funds | owns stocks dir 0.34 0.3 0.01% ***
Owns stocks in mutual funds | owns retirement acts 0.2: 0.28  0.00¢ ***
Owns stocks in mutual funds | owns stocks in netéet accoun 0.2¢ 0.27 0.011 ***
Owns stocks in retirement accounts | owns stodlkexitl 0.6¢ 0.6 0.01zZ ***
Owns stocks in retirement accounts | owns stocksutual fund 0.6¢ 0.6  0.01< **=*
Owns stocks in any for 0.4¢ 0.50 0.005 ***
Owns stocks directly | owns stocks in any f 0.4C 0.4%  0.00¢ ***
Owns stocks in mutual funds | owns stocks in any 0.3C 0.31 0.01( ***
Owns stocks in retirement accounts | owns stocksynformn 0.8C 0.7¢  0.00¢& ***

Notes All unconditional probabilities are average probabilities calculategr the full sample. Allconditional
probabilities are average probabilities calculaigdr the sub-sample we condition on. SCF pooled ftatm 1995,
1998, 2001, 2004 using survey weights and corrgdtin multiple imputation. *** ** * denote signifiance at 1%,
5% and 10% respectively.
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Table 7: Average Marginal Effects from Multivariate Probit Model with Selection

1) (2 (3) (4) (5) (6) ) (8) 9) (10)
Stocks in Mutual Stocks in Retirement
Variable Directly Held Stocks Mutual Funds Funds Retirement Accounts Accounts
(Conditional) (Conditional)
M. Eff.  Std. Error M. Eff. Std. Error M. Eff. Std. Error M. Eff. Std. Error M. Eff. Std. Error
Couple 0.050 0.008 *** 0.014 0.008 * 0.042 0.023 * 0.072 0.009 *** 6D 0.014 ***
Single male 0.02¢  0.01( **=* -0.02:  0.01C ** 0.02¢ 0.02¢ -0.028  0.01:** 0.02¢ 0.02(
High school graduate 0.078 0.009 *** 0.084 0.008 *** 0.018 0.044 0.139 0.013 *** @1 0.024 **
College degree or mor 0.15¢  0.017 *** 0.182 0.01( *** -0.01¢ 0.04¢ 0.21C 0.071¢ *** 0.092 0.02¢ ***
White 0.066 0.008 *** 0.068 0.008 *** 0.000 0.026 0.086 0.010 *** @2 0.017 ***
Poor health -0.05C  0.01f *** -0.072  0.012 »* -0.04¢ 0.051 -0.12¢  0.01¢ *** -0.065 0.037*
Willingness to take above average financial risk  0.087  0.007 *** 0.062 0.007 *** 0.022 0.013 * 0.083 0.009 *** .089 0.011 ***
Investment horizon > 10 yr: 0.02¢  0.007 *** 0.04<¢  0.007 *** 0.00¢ 0.01: 0.05¢  0.01( *** 0.03¢  0.01z ***
Asks Friends/Relatives/Work contacts for 0.002  0.006 -0.002  0.006 0.008 0.013 0.013  0.007 * 0.023 10°01
financial information
Uses Internet to obtain financial information 0.067 0.009 *** 0.051 0.009 *** 0.009 0.017 0.064 0.012 *** @8 0.015 **
Non-investment income 0.000 0.001 -0.001 0.001 0.002 0.003 0.012 0.002 *** 0.000 002.
Net real wealtr 0.02C  0.00Z *** 0.01C 0.007 **=* -0.00:  0.00: 0.014 0.007 *** 0.00¢ 0.00z **
Net financial wealth 0.004 0.000 *** 0.004 0.000 *** -0.002 0.002 0.002 0.000 *** .@0o 0.000
Intention to leave a beques 0.06¢ 0.007 *** 0.05¢ 0.00¢ *** -0.00¢ 0.01¢ 0.04:  0.00¢ *** 0.02¢  0.01( ***
Has received inheritance 0.046 0.006 *** 0.044 0.006 *** 0.016 0.014 0.038 0.009 *** @3 0.010
Credit constrained -0.007 0.00¢ -0.06C 0.00¢ *** -0.01¢ 0.03¢ -0.04¢  0.00¢ *** -0.011 0.01¢
Works/ed in the Financial Secto 0.04C 0.007 *** 0.025  0.007 *** -0.02C 0.01¢ 0.01¢ 0.00¢ * 0.007 0.011
Works in high-risk industry sector -0.045  0.00¢ *** -0.017 0.01C* 0.00¢ 0.02¢ -0.037 0.01Z *** -0.071 0.017 ***
Has a managerial positiol 0.02¢ 0.007 *** 0.03¢ 0.007 *** 0.01z 0.01¢ 0.05¢  0.00¢ *** 0.032 0.017 **=
Federal marginal tax rate 0.012 0.002 *** 0.011 0.002 *** 0.002 0.004 0.024 0.002 *** @O0 0.003 ***
Correlation terms
Correlation with Directly Held Stocks 0.232 0.015 *** 0.098 0.062 0.189 0.018 *** 0.188 0.030 ***
Correlation with Mutual Funds 0.119 0.387 0.218 0.017 *** 0.189 0.034 ***
Correlation with Mutual Funds in Stocks 0.074 0.064 0.075 0.056
Correlation with Retirement Accounts 0.490 0.329
Log likelihood -31,550.4
Number of observations 17,565

Notes Pooled data from the 1995, 1998, 2001 and 2004svaf the SCF. All estimates are corrected fortiplel imputation. *** ** * denote significance at
1%, 5% and 10% respectively. Additional regressuehide a second degree polynomial in age, a dufemiyaving children, dummies for employment status,
and dummies for years 1998, 2001, 2004.
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Table 8: Average Marginal Effects on the Probabiliy of Using a Stockholding Mode, Conditional
on Stock Ownership

Ld

L4 ¥

F F

1) (2 3 (4) (5) (6)
Directly Held Stocks in Mutual Stocks in Retirement
Accounts,

Stocks, Conditional

Variabl . :
anable on Having Stocks in

Funds, Conditional

. . Conditional on
on Having Stocks in

Having Stocks in

any Form any Form any Form

M. Eff.  Std. Error M. Eff. Std. Error M. Eff.  Std. Error
Couple 0.051 0.014 *** 0.001 0.014 0.037 0.010 ***
Single male 0.057 0.019 *** -0.032 0.017 * -0.015 0.015
High school graduate 0.072  0.019 *** 0.090 0.018 **= 0.016 0.016
College degree or more 0.159 0.021 *** 0.172 0.019 *** 0.011 0.016
White 0.062 0.015 *** 0.058 0.015 *** 0.027 0.012 **
Poor health -0.016 0.033 -0.078 0.026 *** -0.054 0.025 **
Willingness to take above average g gg4 0010 #  0.046 0.009 **  0.039 0.007 ***
financial risk
Investment horizon > 10 yrs 0.012 0.011 0.039 0.010 **= 0.028 0.008 **=*
Asks Friends/Relatives/Work -0.006  0.010 -0.006  0.009 0.019 0.007 ***
contacts for financial information
Uses Intemetto obtain financial 4 075 914 =+ 0042 0013 0013 0.011
information
Non-investment income -0.002 0.002 -0.003 0.002 0.006 0.002 ***
Net real wealth 0.027 0.003 *** 0.005 0.002 *** -0.001 0.001
Net financial wealth 0.004 0.001 *** 0.003 0.001 **=* 0.000 0.000
Intention to leave a bequest 0.078 0.011 *** 0.045 0.010 *** -0.005 0.007
Has received inheritance 0.053 0.010 *** 0.049 0.009 *** -0.006 0.008
Credit constrained 0.018 0.015 -0.082  0.017 *** -0.011 0.011
Works/ed in the Financial Sector 0.056 0.011 *** 0.016 0.010 -0.013 0.008
Works in high-risk industry sector  -0.052  0.017 *** 0.009 0.019 -0.030 0.013 **
Has a managerial position 0.010 0.011 0.030 0.011 *** 0.028 0.008 ***
Federal marginal tax rate 0.010 0.003 *** 0.007 0.003 *** 0.010 0.002 ***

Notes Pooled data from the 1995, 1998, 2001 and 2004svaf the SCF. The results for income, net redlrzon equity financial wealth
represent median semi-elasticities, while for temaining variables average marginal effects. Alinestes are corrected for multiple
imputation. *** ** * denote significance at 1%, 5#nd 10% respectively. Additional regressors incladecond degree polynomial in age,
a dummy for having children, dummies for employme&atus, and dummies for years 1998, 2001, 2004.
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Table 9: Average Marginal Effects on the Probabiliy of Using a Stockholding Mode,
Conditional on Stock Ownership, Alternative Model

(€] 2 3) 4) () (6)
Directly Held Stocks in Mutual StOCkiclzoii?sremem
Variable Stocks, Conditional  Funds, Conditional Conditional ,on
on Having Stocks in  on Having Stocks in

Having Stocks in
any Form

M. Eff. Std. Error M. Eff. Std. Error M. Eff. Std. Error

any Form any Form

Couple 0.04¢  0.01F *** 0.007 0.01¢ 0.06€ 0.017 ***
Single male 0.06¢  0.02( *** -0.02¢  0.01:* -0.01¢ 0.021
High school graduate 0.03: 0.027 0.03t  0.01€ ** -0.00¢ 0.03c
College degree or mor 0.11: 0.027 *** 0.10¢  0.027 *** 0.00¢ 0.03c
White 0.05¢  0.01F *** 0.05%  0.01Z *** 0.02¢ 0.01¢
Poor health 0.01¢ 0.03¢ -0.041 0.021 ** -0.05¢ 0.037

Willingness to take above average 5g3 () g1 *x 0.073 0.011 **=* 0.088 0.015 ***
financial risk

Investment horizon > 10 yr: 0.01¢ 0.011* 0.04¢  0.01( *** 0.067 0.01< ***
Asks Friends/Relatives/Work contact: g 513 ¢ 019 -0.004  0.007 -0.001 0.012
for financial information

Uses Intemet to obtain financial 0.080 0.014 **  0.051 0.012** 0051 0.018 **
information

Non-investment incom -0.00z 0.00: 0.001 0.00z 0.01C 0.00¢ **=*
Net real wealtt 0.028  0.00% *** 0.00t  0.00Z *** -0.00¢ 0.00z
Net financial wealth 0.00¢  0.007 **=* 0.00%  0.007 **=* 0.00C 0.00c
Intention to leave a beques 0.077 0.017 *** 0.047 0.00¢ *** 0.01¢ 0.01:2
Has received inheritanc: 0.051  0.017 *** 0.047 0.01( *** 0.00¢ 0.01:
Credit constrained 0.00C 0.01¢ -0.05€ 0.01z *** -0.02¢  0.01¢
Works/ed in the Financial Secto 0.051  0.017 *** 0.02C  0.00¢ *** -0.007 0.01:
Works in high-risk industry sector -0.05¢  0.017 *** -0.01C 0.01: -0.05¢  0.02( ***
Has a managerial positiol 0.01¢ 0.01: 0.03¢  0.00¢ *** 0.02¢ 0.01z*
Federal marginal tax rate 0.00C 0.00( **=* 0.00C 0.00( **=* 0.00C  0.00( **=*

Notes Pooled data from the 1995, 1998, 2001 and 2004svef the SCF. The results for income, net redlreon equity financial wealth
represent median semi-elasticities, while for tamaining variables average marginal effects. Alinestes are corrected for multiple
imputation. ****** denote significance at 1%, 5%nd 10% respectively. Additional regressors incladgecond degree polynomial in
age, a dummy for having children, dummies for emplent status, and dummies for years 1998, 2004.200
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Table 10: Average Marginal Effects on the Probabitly of Holding Stocks Directly or
in Mutual Funds

@ @ B @ ~ (B (6
Directly He_lc_l Stocks in Mg_tual Stocks in Mutual
. Stocks, Conditional  Funds, Conditional
Variable ) ; Funds,
on Holding any on Holding any

Retirement Accounts  Retirement Accounts  Uneonditional

M. Eff. Std. Error M. Eff. Std. Ermor M. Eff. Std. Error

Couple 0.06:  0.017 *** 0.022 0.011* 0.01¢ 0.007 ***
Single male 0.04z 0.01z *** -0.017 0.012 -0.01¢  0.00¢

High school graduate 0.10C  0.01% *** 0.09: 0.01Z7 *** 0.06¢ 0.007 ***
College degree or mot 0.19¢  0.01f *** 0.18C 0.01% *** 0.13¢  0.00¢ ***
White 0.085  0.017 *** 0.071 0.017 *** 0.05¢  0.007 ***
Poor healtr -0.05¢  0.027 *** -0.08¢  0.01€ *** -0.06  0.01Z ***

Willingness to take above average
financial risk

Investment horizon > 10 yr: 0.03(C  0.00¢ *** 0.04¢ 0.00¢ *** 0.03¢  0.00€ ***
Asks Friends/Relatives/Work 0.001 0.008 0.000 0.007 0.000 0.005
contacts for financial information

Uses Intermnet to obtain financial

0.107 0.009 *** 0.067 0.008 *** 0.054 0.006 ***

0.083 0.012 *** 0.054 0.011 *** 0.043 0.008 ***

information

Non-investment incomi -0.001 0.00:z -0.001 0.00:z 0.00C 0.001
Net real wealtr 0.02¢  0.00< *** 0.00¢  0.00Z *** 0.007 0.007 *x*
Net financial wealth 0.00f  0.007 *** 0.00¢  0.007 *** 0.00¢  0.00( *x*
Intention to leave a beques 0.08:  0.00¢ *** 0.05: 0.007 *** 0.041  0.00¢% ***
Has received inhetritanci 0.05¢  0.00¢ *** 0.051 0.00¢€ *** 0.03¢  0.00% ***
Credit constrained -0.00t  0.01: -0.06¢  0.01: *** -0.05C  0.00¢ ***
Works/ed in the Financial Secto 0.05z 0.00¢ *** 0.02C 0.00¢ ** 0.01€ 0.00€ ***
Works in high-risk industry sector -0.06( 0.01Z *** -0.01¢ 0.01¢ -0.01z2 0.01c
Has a managerial positiol 0.027  0.00¢ *** 0.03¢  0.00¢ *** 0.02¢  0.00€ ***
Federal marginal tax rate 0.01f  0.00z *** 0.011 0.00Z *** 0.00¢  0.001 ***

Notes Pooled data from the 1995, 1998, 2001 and 2004svaf the SCF. The results for income, net radl @on equity financial
wealth represent median semi-elasticities, whiletfie remaining variables average marginal effetlisestimates are corrected for
multiple imputation. ****** denote significancetal%, 5% and 10% respectively. Additional regressaclude a second degree
polynomial in age, a dummy for having children, duoies for employment status, and dummies for ye@@8,12001, 2004.
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Figure 1: Graphical Presentation of the Model
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Endnotes

! Interest in stocks as instruments for longer mwesting was particularly stimulated by the highlized excess
stock returns, especially during the 1990s. The itleat stock return risk diminishes with the lengththe
investment horizon, however, has been justifiabtysnized in careful analyses (see Bodie, 1995).

2 See Campbell (2006), Haliassos and Bertaut (1998aton and Lucas (2000), Gollier (2001), Vicei2@01),
Campbell and Viceira (2002), Haliassos and Michissli(2003), Cocco, Gomes and Maenhout (2005), amdeG
and Michaelides (2005), the contributions in Guislaliassos and Jappelli (2001), Guiso, Haliassak Jappelli
(2003), and Bogan (2008).

® The report states that “[t]he growth of equity @mship among America’s individual investors durthg past 20
years has been fueled largely by the expansiorefifet contribution retirement plans, particulad@1(k) plans,
which widely use stock mutual funds and other typlesiutual funds as investment options. [...] Betw&8A9 and
2005, the number of households owning equitiesutifincemployer-sponsored retirement plans grew byriliibn.
Over the same period, the number of householdsrgvaguities outside these plans increased by Zliomi[...]
Defined contribution retirement plans also playimportant role in introducing investors to equitwésting and
influence investors’ initial equity purchases. Tgdaearly half of all equity owners began investingequities by
purchasing stock mutual fund shares through ret@rgnplans at work. Among younger equity investdre
proportion is even greater.” (p. 2,3)

* Examining asset location would not be feasiblehwither US panel surveys (e.g. the Panel Studyncdrhe
Dynamics or the Health and Retirement Study). Thithe case because these panel surveys do nitgdish
across the three stockholding modes (i.e. dirextkstand stock mutual funds are reported as oret aategory);
and secondly because every IRA holder is autoniBticissified as owning stocks through IRAs inwief the fact
that the exact fraction invested in stocks is natly reported (i.e. respondents are asked wheltey have mostly
invested in stocks/mostly in bonds or split betwtentwo).

® For this reason we only report the proportiongbgling all four years together.

® Using findings in Carroll and Samwick (1997) wensiler Agriculture, Forestry, Fishing, Mining andr&truction
as high income risk sectors.

" Greene uses a multivariate probit with censoringttidy default in credit card loans. This modalica is dictated
by the fact that defaults are observed only forsédected sample of credit card holders.

& We use those authors’ equation formulation andtiwt for our model setup. See also Christelis @rdrgarakos
(2008), who have used a multivariate probit witlesgon to study household investment in foreigsess.

° The likelihood function is described in furthettaiin the Technical Appendix.

10 While our complex econometric model sheds lightvarious aspects of participation, location, andaers, it is
not easily extended to analysis of amounts hektaoks. For analysis of the determinants of stoltkhg amounts,
see Bertaut and Starr-McCluer (2001) and Shum aigl (2006).

™ Information on some of the covariates we use inestimation is available only since 1995

12 Cohort effects cannot be separately estimated figenand time effects, given the linear relatiomsinking age,
time, and cohort. The commonly used assumptioneod zohort effects has been found by Ameriks andeze
(2004) to be compatible with most of the observéaclownership patterns in the data. In a recentepap
Malmendier and Nagel (forthcoming) adopt a morgilfiee specification that takes into account yeat age effects
as well as life experiences with stock returns tlzay not only across but also within a given cohdhey show that
those who have experienced low-stock market retoves their lives have a lower probability to intesstocks.

13 In addition, coefficients in multivariate probitoaiels are only identified up to scale and showinfieence of the
regressors on latent variables with no obvious tiizive dimension.

14 For dummy variables we consider a change from D. for income- and wealth-related continuous \regwe
present median semi-elasticities (corresponding ¢bange of 5,000 dollars in 2004 prices). We chdbe median
since semi-elasticities involve multiplication byetamounts, which are very skewed. Hence the meadiam be
preferred to the mean in this case. The margirffatebf age is evaluated when age is incrementednyfor all
household heads, while the marginal effect of guefal marginal tax rate is evaluated when theisateeremented
by five percentage points for all households.

> This probability is equal to the sum of the prabitis of all asset combinations in which at lease stockholding
mode is chosen.

1% We find statistically significant positive corrétans between unobserved factors influencing pigetion in direct
stockholding and each one of mutual funds, retirgn@ecounts, and stocks in retirement accountsadidition,
unobserved factors influencing participation in cktomutual funds are correlated with those influagci
participation in retirement accounts.

17 Even a high-school certificate makes substantitdrénce (just under 8 pp).
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18 SCF asks explicitly whether a household asks dsesr uses the Internet to obtain financial infaiora allowing
for a direct assessment of their contribution aclgholding.

19 Net financial wealth enters in each equation afeducting the amount of the asset in questiorrderoto avoid
endogeneity problems.

20 We modify the federal marginal tax rate as in 8ies Hochguertel and Van Soest (2004), in ordeavoid
endogeneity issues due to dividend income (see APp&A).

2 The finding is also consistent with results on thke of education in encouraging gains and avgidasses in
mutual funds in Bilias, Georgarakos, Haliassos 800

22 \/an Rooij, Lusardi, and Alessie (2007) show thiat,data from the 2005 Household Survey of the Bu@entral
Bank (DNB), only about half of the respondents kriat mutual funds are less risky than individuaimpany
stocks, and the proportion of incorrect answers dvamatically larger among households of low etapna

% Roughly 80% of mutual fund investors also holdcktin those mutual funds. The figures are analsdgou
retirement account holders, 80% of whom hold stackbiem. Estimates for retirement accounts, howenwndicate
very significant effects of numerous variablestie second stage equation that models stock invastwithin the
accounts (see below).

24 For example, the relevant probability for stoaksriutual funds is shown in (14).

% For example, there is a striking correlation sitieeearly 1990s between the massive spread oémet account
ownership, fueled by government campaigns and naentives, and the considerable increase in ovstatik
market participation, with little movement in thther two candidate modes for stockholding (diréatlsholding or
in mutual fund ownership). This seems harder ttifjuas a mere shift in location preferences, bethaps lends
itself more naturally to the interpretation of alippinduced choice to participate in retirementc@ants,
accompanied by a decision to include stocks inghoisg-horizon accounts.

%6 As regards stockholding through retirement accowr have already seen that there is a distinansethreshold
that owners of retirement accounts have to clea.cahnot compare conditional and unconditional mafgffects
for stocks in retirement accounts because, by itiefin one cannot hold stocks in this form withawning a
retirement account.

27 ndirectly for stock mutual funds, by facilitatimgvestment in mutual funds.

2 We do not evaluate marginal effects at sample msarce this practice can lead to severely misteadésults
(see Train, 2003, pp. 33-34).
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