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Abstract

This paper investigates the determinants of risk-taking in household portfolios by
comparing the asset holdings of Swedish twins. We report a strong positive rela-
tion between financial wealth and risk-taking, as measured by participation and
the risky share. Among participants, the average elasticity of the risky share with
respect to financial wealth is estimated at 22%. This result is strongly significant
and suggests that the average individual investor has decreasing relative risk aver-
sion. The risky share also increases with financial experience and sophistication,
and decreases with leverage, entrepreneurial activity, household size and a measure
of habit. Furthermore, the financial wealth elasticity of the risky share itself is het-
erogeneous across investors and varies strongly with characteristics. The elasticity
decreases with financial wealth and human capital, increases with habit, real estate
wealth, and household size, and is a hump-shaped function of age. As a result,
the response of the aggregate demand for risky assets to exogenous wealth shocks
is similar to, but does not coincide with, the response of a representative investor
with constant relative risk aversion. We confirm the robustness of our results by
running time-differenced instrumental variable regressions, and by controlling for
zygosity, age, lifestyle, mental and physical health, the intensity of communication

between twins, and measures of social interactions.
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1. Introduction

Does financial wealth drive the share of risky assets in the portfolio of individual in-
vestors? Is the financial wealth elasticity of the risky share homogenous across investors
or is it impacted by their demographic, financial and portfolio characteristics? How does
the aggregate demand for risky assets respond to changes in the wealth distribution?
These questions have profound implications for portfolio selection and asset pricing. In
portfolio choice theory, mechanisms such as habit formation, borrowing constraints, de-
creasing relative risk aversion, portfolio insurance, or a “capitalist” taste for wealth, all
imply that richer households allocate a higher fraction of their financial wealth to risky
investments. The empirical investigation of household portfolios can help us determine
if these linkages do exist in practice. The shape of the utility function also plays a
central role in our understanding of the equity premium and business-cycle variations in
asset returns (e.g. Boldrin Christiano and Fisher 2001, Campbell and Cochrane 1999,
Constantinides 1990, Dybvig 1995, Jermann 1998).

The household finance literature provides partial empirical evidence on the relation
between household characteristics and risk-taking. In cross-sections, richer and more
educated investors are known to allocate a higher proportion of their financial wealth
to risky assets than less sophisticated households (e.g. Campbell 2006, Calvet Campbell
and Sodini, “CCS” 2007, CCS 2009b).! In addition, the risky share has a negative
cross-sectional relation with real estate holdings (Cocco 2005, Flavin and Yamashita
2002), leverage (Guiso Jappelli and Terlizzese 1996), and internal consumption habit
(Lupton 2002). It is unclear, however, whether these variables directly impact portfolio
choice, or simply proxy for latent traits such as ability, genes, risk aversion, or up-
bringing. Several recent papers suggest that panel data offer a possible solution to this
identification problem when the characteristic of interest exhibits sufficient time vari-
ations (e.g. Brunnermeier and Nagel 2008, CCS 2009a, Chiappori and Paiella 2008).
One difficulty with the dynamic panel approach is that the researcher needs to control
for household inertia by using instruments, and the results are sensitive to the validity
of the instruments.

In this paper, we consider an alternative estimation strategy based on comparing
the financial portfolios held by twins. The analysis is made possible by a novel dataset
containing the disaggregated portfolios and detailed characteristics of all twins in Swe-
den. We observe the worldwide assets owned by each twin at the end of a tax year,
including bank accounts, mutual funds and stocks but excluding retirement accounts.

'See Alessie, Hochguertel and van Soest (2002), Ameriks and Zeldes (2004), Banks and Tanner
(2002), Bertaut and Starr-McCluer (2002), Carroll (2002), Cohn, Lewellen, Lease and Schlarbaum
(1975), Eymann and Borsch-Supan (2002), Friend and Blume (1975), Guiso and Jappelli (2002), Guiso,
Jappelli and Terlizzese (1996), King and Leape (1987, 1998), Lupton (2002), Perraudin and Sgrensen
(2000), and Vissing-Jorgensen (2002b).



All holdings are reported at the asset level for the 1999-2002 period.

Our main results are the following. First, we estimate the average financial wealth
elasticity of the risky share in the population. As in the earlier literature, we begin
by running pooled cross-sectional regressions of a household’s risky share on financial
wealth and yearly fixed effects. The elasticity of the risky share ranges from 21% in the
absence of controls to 23% when a large set of a demographic and financial variables is
included. These results are difficult to interpret, because financial wealth may simply
proxy for latent traits such as risk aversion or ability.

We next consider linear panel specifications with yearly twin pair fixed effects, which
is our main innovation. The model can be estimated by regressing twin differences in
the risky share on twin differences in characteristics. The financial wealth elasticity
of the risky share is measured at 20% in the absence of controls and at 22% in the
presence of controls. A 10% proportional increase in a household’s financial wealth is
associated with a 2.0 — 2.2% proportional increase in its risky share. The adjusted R?
coefficient is twice higher in the panel regressions with yearly twin pair fixed effects than
in the cross-sectional regressions, which confirms that twin pair fixed effects explain a
substantial fraction of the observed variation of the risky share.

Second, we investigate the impact of demographic, portfolio, and other financial
characteristics on the risky share. In both cross-sectional and twin regressions, the risky
share is positively related to financial experience and the risky portfolio’s Sharpe ratio,
but is negatively related to leverage, entrepreneurial activity, the risky’s portfolio sys-
tematic exposure, household size, and a measure of habit. Education and income risk,
which are significant in the cross-section, are found to be insignificant in the twin pair
regressions. These findings suggest that education variables and income risk capture a
fixed effect in traditional pooled cross-sectional regressions, but have no direct effect on
the risky share.

Third, we show that the financial wealth elasticity of the risky share itself is hetero-
geneous across households and varies strongly with characteristics, which, to the best of
our knowledge, is new to the literature. The elasticity strongly decreases with financial
wealth and increases with a measure of habit, as theoretical models of habit formation
would predict. Furthermore, human capital tends to reduce the elasticity, while real es-
tate wealth and household size tend to increase it. The elasticity is also a hump-shaped
function of age. These findings highlight that the financial wealth elasticity of the risky
share varies with characteristics and is substantially heterogeneous across households.

Fourth, we conduct a number of robustness checks. We obtain similar coefficients
when we estimate the regressions separately on identical twins and on fraternal twins.
The predicted variation, however, is substantially higher for identical twins. We sepa-
rately reestimate the regressions on the group of twins that communicate frequently with
each other and on the group of twins that communicate infrequently. The estimated co-



efficients are approximately the same in both groups. The predicted variation is smaller
for households that communicate frequently, suggesting that communication attenuates
the importance of demographic and financial differences. We check the robustness of
our results to social interactions by including as controls the business and municipality
of each household, as well as the average log risky share and financial wealth of other
households in the municipality. We also consider the alternative interpretation that at
the end of the bull market of the nineties, risk-tolerant investors happened to have both
a high risky share and a high financial wealth. We verify that a household with high
financial wealth in 1999 tended to have a high risky share in 2002, even if one controls
for the 1999 risky share. These empirical regularities cannot be explained by constant
relative risk aversion (CRRA) utility or inertia, and strongly suggest that individual
investors exhibit decreasing relative risk aversion.

Fifth, we verify that our results are not contaminated by individual fixed effects
that are specific to each twin in a pair, such as differences in risk aversion. Since
drinking and smoking habits have been previously related to risk tolerance (e.g. Barsky
Juster Kimball and Shapiro 1997), one strategy is to expand the twin regressions by
including physiological and lifestyle control variables, such as height, weight, measures of
mental health and physical health, frequency of exercise, and the consumption of coffee,
alcohol and tobacco. Another strategy is compute dynamic estimates of the elasticity by
following a given household over time. We correct for inertia in portfolio rebalancing by
running the instrumental variable regression of changes in a household’s log risky share
on changes in its log financial wealth. The elasticity has an estimated average of 23%
and decreases with financial wealth in both cases. Thus, our twin difference regressions
do not seem to be severely contaminated by individual fixed effects. Furthermore, the
dynamic panel, cross-sectional and twin difference methods all provide very similar
estimates of the average incremental impact of financial wealth on the risky share.

Sixth, we compute how exogenous changes in household financial wealth affect the
aggregate demand for risky assets. We take security prices as given and consider several
scenarios. When financial shocks are concentrated on low and medium wealth house-
holds, their incremental demand for risky assets is substantial because their risky shares,
which are initially low, are highly elastic. In proportional terms, aggregate risky wealth
grows almost as quickly as aggregate financial wealth. When instead the wealth shocks
are concentrated on the richest households, their risky wealth grows only slightly quicker
than their exogenous financial wealth. As a result, aggregate risky wealth grows only
slightly faster than aggregate financial wealth in the entire population. Overall, the
elasticity of the aggregate demand for risky assets to a homogenous wealth shock is
estimated to be slightly above unity. The aggregate implications of our microeconomic
specification are therefore close to, but do not coincide with, the demand elasticity of a
representative agent with constant relative risk aversion. In further research, it would be



interesting to examine if these deviations provide support for alternative benchmarks,
such as the aggregate habit formation models of Constantinides (1990) and Campbell
and Cochrane (1999).

Finally, we investigate the decision to participate in risky asset markets. The prob-
ability that a household owns risky assets is found to increase with financial wealth
and human capital, and to decrease with measures of habit, leverage, and income risk.
Education and household size, which are significant in the pooled regression, are insignif-
icant when we control for twin pair fixed effects. We use these results to recompute the
aggregate elasticity of the risky share to exogenous wealth changes when entry to or
exit from risky asset markets are taken into account.

The dynamic panel estimation reported in this paper complements several recent
empirical studies. Brunnermeier and Nagel (2008) and Chiappori and Paiella (2008)
run ordinary least squares (OLS) regressions of changes in a household’s risky share
on changes in its financial wealth and other controls, and find no evidence of a link
between wealth and risk-taking. Brunnermeier and Nagel reach the same conclusion
when they control for measurement error and inertia by instrumenting financial wealth
with income growth and inheritance receipts. CCS (2009a) consider a different set of
instruments, derived from the returns on the assets held by a household at the beginning
of a period, and instead find evidence of a positive relation between financial wealth
and the risky share. While CCS (2009a) estimate an adjustment model of portfolio
rebalancing, the dynamic approach reported in this paper focuses on a slightly more
parsimonious, reduced-form specification.

Twin comparisons are a true and tried method for disentangling family fixed effects
from individual characteristics, which have been extensively employed in medicine, epi-
demiology, and psychology. In economics, twin studies have been mostly applied to labor
economics, often to disentangle the relative effect of education and ability on earnings.?
A similar approach seems fruitful for household finance. In recent studies, Barnea,
Crongvist and Siegel (2009) and Cesarini et al. (2009a, 2009b) compare the choices of
identical and fraternal twins and show that risk aversion is in part an inherited trait.
Their findings suggest that the results reported in the present paper control, at least
partially, for differences in risk aversion. More generally, data on siblings can be useful
in household finance, as exemplified by the recent work of Grinblatt, Keloharju, and
Linnainmaa (2009) showing a positive link between IQ and stockmarket participation.

The organization of the paper is as follows. Section 2 presents the Swedish dataset.

*See for instance Ashenfelter and Krueger (1994), Ashenfelter and Rouse (1998), Behrman and

Rosenzweig (2000), Behrman and Taubman (1989), Bronars and Grogger (1994), and Taubman (1976).
Another influential line of research considers instead adoptees, as in the work of Bjorklund, Lindahl,
and Plug (2006), Bjorklund, Jéntti, and Solon (2007), Plug and Vijverberg (2003), and Sacerdote (2002,
2007). Other contributions on the interplay between genetics and economics include Guiso, Sapienza,

and Zingales (2009) and Murray (2002).



In Section 3, we report cross-sectional and twin regressions of the log risky share on
log financial wealth and other characteristics. In Section 4, we estimate how the wealth
elasticity of the risky share varies with financial wealth itself as well as with other
variables. Section 5 investigates the impact of social interactions, health, behavior and
age. We also dynamically estimate the elasticity of the risky share in a broad panel
of households. In Section 6, we investigate the participation decision in the presence
of twin pair fixed effects, and compute the aggregate financial wealth elasticity of the
risky share. Section 7 concludes. An Appendix available online (Calvet and Sodini 2009)
presents details of data construction and estimation methodology.

2. The Swedish Dataset

Swedish Twin Registry. The Swedish Twin Registry (STR) was founded to study the
health impact of smoking and alcohol consumption. We have obtained two surveys
from the STR: SALT for twins born between 1886 and 1958, and STAGE for twins born
between 1959 and 1990. The SALT survey was conducted between March 1998 and
March 2002. Response rates for those eligible (still alive and living in Sweden) were
65% for the cohort between 1886 and 1925, and 74% for the cohort between 1926 and
1958. The STAGE survey was conducted between May 2005 and March 2006, and had
a total response rate of 59.6%.

The STR data allows us to identify twin pairs in our panel of Swedish households,
which we describe below. We also use a wide range of variables from the STR: the zy-
gosity of each twin pair (fraternal or identical),? the intensity of communication between
twins, and the weight, height, health condition (self-assessed health, blood pressure),
behavior (smoking, alcohol and coffee habits), and mental health of each twin. We refer
the reader to Lichtenstein et al. (2006) and Pedersen et al. (2002) for more detailed
descriptions of the Swedish T'win Registry.

Swedish Wealth Registry. We have merged the Swedish Twin Registry with the Swedish
Wealth Registry, which we have used in earlier work (CCS 2007, 2009a, 2009b). Because
Swedish households pay taxes on both income and wealth, Statistics Sweden has a
parliamentary mandate to collect highly detailed information on household finances.
We compiled the data supplied by Statistics Sweden into a panel covering four years
(1999-2002) and the entire population of Sweden. The information available on each
resident can be grouped into three main categories: demographic characteristics, income,
and disaggregated wealth.

37Zygosity is determined by responses to the question: “During your childhood, were you and your
twin partner alike as two peas in a pod or not more alike than siblings in general?”. This method has
been shown to be highly reliable. For instance, the zygosity classification has been validated using 13
DNA markers, and has proved correct in 99% of pairs.



Demographic information includes age, gender, marital status, nationality, birth-
place, education, household size, and municipality. The household head is defined as
the individual with the highest income. The education variable includes high school
and post-high school dummies for the household head.

Income is reported by individual source. For capital income, the database reports the
income (interest, dividends) that has been earned on each bank account or each security.
For labor income, the database reports gross labor income and business sector.

The panel contains highly disaggregated information on household wealth. We ob-
serve the worldwide assets owned by each resident on December 31 of each year, in-
cluding bank accounts, mutual funds and stocks. The information is provided for each
individual account or each security. The database also records contributions made dur-
ing the year to private pension savings, as well as debt outstanding at year end and
interest paid during the year.

The results presented in this paper are based on households that exist throughout
the 1999-2002 period. We impose no constraint on the participation status of these
households, but require that they satisfy the following financial requirements at the end
of each year. First, disposable income must be at least 1,000 Swedish kronor ($113)
each year. Second, the value of all financial assets must be no smaller than 3,000 kronor
($339). Third, the household head must be at least 25 years old.

3. What Drives the Risky Share?

In this section, we analyze the main determinants of risk-taking in household portfolios.
We describe the main variables, report cross-sectional evidence with time fixed effects,
and then estimate regressions that also control for twin pair fixed effects.

3.1. Definitions and Construction of Variables

We will use the following definitions throughout the paper. Cash consists of bank ac-
count balances and money market funds. Risky financial assets include directly held
stocks and risky mutual funds. For every household h, the risky portfolio is defined as the
portfolio of risky financial assets. We measure financial wealth Fj, ; as the sum of hold-
ings in cash, risky financial assets, capital insurance products, and directly held bonds,
excluding from consideration illiquid assets such as real estate or consumer durables,
and defined contribution retirement accounts. Also, our measure of wealth Fj, ; is gross
financial wealth and does not subtract mortgage or other household debt.

The risky share wy, s at date ¢ is the weight of risky assets in the household’s portfolio
of cash and risky financial assets. A participant is a household with a positive risky
share. In the rest of this section and in Sections 4 and 5, we examine the determinants



of the risky share in the portfolios held by participants. The participation decision is
investigated in Section 6.
The financial wealth elasticity of the risky share is defined as:
dIn(wp+)

nh,t B df}m ’ (31)
where f5; = In(F} ) denotes the household’s log financial wealth. Portfolio choice the-
ory suggests that the elasticity 7, is zero if the household has isoelastic utility and
there are no market frictions. The elasticity 7, , can be positive, however, if the house-
hold exhibits decreasing relative risk aversion or faces leverage constraints. Financial
sophistication, family composition, human capital, and habit formation can also impact
the risky share. We now explain how we measure these effects.

Leverage. Risk-taking can be impacted by current borrowing, for instance through a
mortgage, and the likelihood of facing borrowing constraints in the future. Cvitanic
and Karatzas (1992), Grossman and Vila (1992), Paxson (1990), Tepld (2000), Cocco
(2005), and Yao and Zhang (2005) develop portfolio choice models with this feature.
We measure the effect of borrowing through the leverage ratio, which is defined as total
debt divided by the sum of financial and real estate wealth.

Portfolio characteristics. A household’s assessment of its investment skills might affect
its willingness to invest in risky assets (CCS 2007). We proxy investment competence
with the ex-ante Sharpe ratio of the household risky portfolio. The risky share may
also be driven by systematic risk, which is measured by the beta coefficient of the risky
portfolio. In the appendix we explain the methodology used to estimate the Sharpe
ratio and beta.

Family composition. We compute the gross wealth of each adult household member,
where gross wealth is defined as the sum of financial and real estate wealth. We define
the gender index as the share of the household’s gross wealth owned by adult men.

Human capital. Future income can be viewed, at least partly, as a nontraded bond.
Households with substantial human capital may therefore tilt their financial portfo-
lios toward risky financial assets, as in the theoretical models of Bodie, Merton and
Samuelson (1992), Cocco, Gomes and Maenhout (2005), and Wachter and Yogo (2009).
The risky share may also depend on the variance of labor income growth, and on the
correlation between the household’s income growth and its risky portfolio.

We estimate the specification of labor income used in Cocco, Gomes and Maenhout
(2005):

(L) = on + B'wng + vig + engs



where Ly, ; denotes real income in year t, oy, is a household fixed effect, x, ; is a vector of
characteristics, v}, ¢ is an idiosyncratic permanent component, and €, ; is an idiosyncratic
temporary shock distributed as N(0, Ug,h)' The permanent component vy, ; follows the
random walk:

Vht = Vhi-1+Epts

where &, ~ N(0, Ug,h) is the shock to permanent income in period t. The Gaussian
innovations e and &, ;, are white noise and are uncorrelated with each other at all
leads and lags.

We estimate the income process of each household by using its yearly series be-
tween 1993 and 2002. Let up; denote the difference between the income growth,
In(Lpt/Lpt—1), and the fitted value, B'(zpt — xpe—1). We compute the sample cor-
relation p, between the income growth innovation uy; and the historical excess return
on the portfolio of risky assets held by the household in year t.

Human capital is defined by:

E¢(Lpt+n)
Zﬂ-h”t,t#*n 1—0—7’)” 9

where T}, denotes the difference between 100 and the age of household h in date ¢, and
Th,t,t+n denotes the probability that the household head h is alive at ¢t + n conditional
on being alive at t. We make the simplifying assumption that no individual lives longer
than 100. The survival probability is estimated using the life table provided by Statistics
Sweden. We refer the reader to the Appendix for a detailed discussion of the estimation
of labor income and human capital.

We use the following variables in the remaining of the paper: (a) human capital
expressed in year t prices; (b) the variance of the transitory component of real income,
ag’h; (c) the variance of the permanent component of real income, Ug,h; and (d) the
correlation between income and the risky portfolio excess return, p;,.

Internal and external habit. The risky share can be impacted by lagged values of con-
sumption, either by the household itself or by a peer group. For instance, a large class
of additive habit formation models implies that the optimal risky share is of the form:

Wht = w;;,t (1 — %) , (3.2)
h,t
where w}, , is the risky share of the CRRA investor, Xj is the (internal or external)
habit, and A ; is the shadow value of the habit. In the internal habit model of Constan-
tinides (1990) and the external habit specification of Campbell and Cochrane (1999),
An,t Xt represents the cost of supporting the habit over an infinite horizon.



Equation (3.2) implies that households have a positive financial wealth elasticity
of the risky share. Let yp; = Ayt Xp¢/Fh+ denote the present value of the cost of
maintaining the (internal or external) habit relative to financial wealth. The financial
wealth elasticity of the risky share,

Yht

Mht = 1_ "

) 3.3
Yht ( )

is positive. It is arbitrarily large when financial wealth is close to the present value of
the habit, and declines to zero for large values of financial wealth.

Since we do not observe individual consumption, we proxy the internal habit of
household h at date t by its average disposable income in years t — 2, ¢t — 1 and ¢,
excluding private pension savings from consideration. Similarly, we proxy the external
habit by the three-year average income in household A’s municipality. The twin sample
has been excluded from the households sampled in each peer group.

3.2. Cross-Sectional Evidence

In household finance, it is common to consider pooled cross-sections of the risky share:

In(wht) = 0t + Nfnt + 7 Thit + Ehts (3.4)

where 0; is a time fixed effect, fj, ; is the log financial wealth of household h, and x, ; is
a vector of characteristics. We now examine the evidence on a pooled cross-section of
Swedish households.

In the first two columns of Table 1, we regress a household’s log risky share on its
log financial wealth and yearly fixed effects. The financial wealth elasticity of the risky
share, n, is estimated at 0.212 and is highly significant. The pooled regression has an
R? coefficient of 9.7%. In unreported work, we have found that R? is only 1.6% when
time dummies are included but financial wealth is excluded from the pooled regression.
Financial wealth therefore explains most of the predicted variation in the risky share.

In the next two columns, we include additional financial variables and demographic
characteristics. The estimate of the financial wealth elasticity n increases slightly to
0.222. Real estate wealth, which represents a large fraction of the overall wealth of most
households, is cross-sectionally related to the asset allocation of the financial portfolio.
The real estate wealth elasticity of the risky share is negative and estimated at —0.005.
Its magnitude is much smaller than financial wealth elasticity, but is strongly signifi-
cant. Households with real estate wealth tend to select lower levels of financial risk. This
result confirms the findings of Cocco (2005), who also finds a negative cross-sectional
relation between housing and the risky share in the U.S. Panel Study of Income Dy-
namics (PSID). This empirical regularity could be explained by the risk of real estate



investments, as in the portfolio choice models of Cocco (2005), Flavin and Yamashita
(2002), and Yao and Zhang (2005), or by a household fixed effect.

Households with high leverage ratios tend to select a lower risky share, consistent
with the empirical evidence in other countries (e.g. Guiso, Jappelli, and Terlizzese
1996). A high level of debt in kronor, however is associated with a higher risky share.
Households with high levels of debt might be more risk-tolerant, which would also
explain why they choose leveraged positions of risky assets. Another explanation is
that debt is a proxy for financial experience and literacy. Like debt, private pension
investing is positively related to the risky share, and could also be a proxy for financial
experience.

Portfolio diversification has a strongly significant and positive effect on the risky
share. Households with a high Sharpe ratio might be confident in their investment
ability and thus take more risk (CCS 2007), or might simply be less risk averse than
average. Beta has a significantly negative coefficient. In the cross-section, households
with substantial systematic exposure in their risky portfolios tend to select low risky
shares.

Education is associated with a higher risky share in the cross-section. Larger house-
holds take less financial risk, consistent with the substantial background risk caused by
the random needs of the members of a large family. A complementary interpretation is
that larger households behave like poorer households of smaller size, as in consumption
models based on household equivalence scales (e.g. Calvet and Comon 2003; Deaton,
1974; Jorgenson and Slesnick 1987; Lewbel and Pendakur, 2008; Prais and Houthaker
1955). Households in which men control a large share of financial wealth have a slight
tendency to select a lower risky share. In an unreported work, we obtain that male-
dominated households tend to invest directly in stocks a higher share of their risky
portfolios. These results are in line with the evidence that gender differences in risk
taking vary with the gamble payoff structure and the type of task (e.g. Croson and
Gneezy 2008, Feng and Seasholes 2007, Haliassos and Bertaut 1995).

In the third set of columns, we add human capital and measures of habit to the set of
explanatory variables. Expected human capital has a positive but insignificant relation
with the risky share. Income risk, on the other hand, is negatively related, as captured
by the negative coefficients on the permanent and transitory components of income.
These results are consistent with the findings of Palia, Qi and Wu (2009) and Vissing-
Jorgensen (2002b). As in Heaton and Lucas (2000), entrepreneurs are less prone to
selecting a large fraction of risky assets in their financial portfolios, consistent with the
widely heterogeneous performance of private businesses (e.g. Moskowitz and Vissing-
Jorgensen 2002). A high correlation between income innovation and the household’s
risky portfolio return tends to be associated with a high risky share, as in the work of
Massa and Simonov (2006) on Swedish households.
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The measures of internal and external habit are both negatively related to the risky
share, as theory predicts, but with different significance levels. The internal habit is
strongly significant: Households with higher average income (a proxy for own consump-
tion habit) are less prone to financial risk. Lupton (2002) obtained a similar result on
US consumption data. The external habit coefficient is insignificant, suggesting that
income differences across Swedish municipalities provide only limited explanations of
the risky share. Our cross-sectional evidence is based on a short history and should be
interpreted with caution. External habit-formation models are primarily used to explain
time series variations in asset returns and risk premia, not the cross-section of the risky
share. Furthermore, given that we regress the risky share on average income, our results
may also be due to cash on hand, as in Haliassos and Bertaut (1995) and Haliassos and
Michaelides (2002).

In the last set of columns of Table 1, we include dummies for the household’s munic-
ipality and the household head’s industry. These variables may matter because house-
holds in different municipalities and business sectors may have access to different in-
formation or have different expectations about future economic conditions and stock
market performance. We obtain no major difference in the estimated coefficients once
we control for these effects.

Overall, our results confirm the cross-sectional findings obtained with other datasets.
As in Carroll (2002), the risky share is substantially larger for households with high
financial wealth and is by far the most significant regressor. Financial wealth has a
strong positive cross-sectional correlation with the risky share that ranges from 0.21 in
the absence of controls to 0.23 in the presence of controls. The risky share tends to
be lower for households with high levels of real estate wealth, the leverage ratio, family
size, internal habit, income risk, or a low correlation between income risk and portfolio
return. Education and portfolio diversification are positively related to risk-taking. One
advantage of the Swedish dataset is that we can simultaneously measure the relation
between the risky share and a large number of household characteristics, while earlier
research is typically based on fragmentary data. To the best of our knowledge, this
paper is the first to combine human capital, leverage, and habit in a single regression.

While compelling, these results are difficult to interpret, because financial wealth
and household characteristics play a dual role in the pooled cross sectional regressions
(3.4). On the one hand, the regressors may have a direct impact on risk-taking, as
financial theory would suggest. On the other hand, household characteristics can be
viewed as proxies for a latent fixed effect. One might consider resolving these issues by
including a household fixed effect in (3.4). This is difficult to do in practice, however,
because important variables such as gender and education are either constant or very
persistent, and therefore difficult to distinguish from a fixed effect. Even when there is
sufficient variation, one must control for inertia, as will be explained in Section 5.5. The
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Swedish twin dataset offers the possibility of an alternative estimation strategy, which
we now explain.

3.3. Twin Regressions
We assume that for every twin pair ¢, the risky share of each twin j can be expressed
as:

In(wis) = g+ nfie+7Tie+ i, (3.5)

[aat]

In(wi2s) = g+ nfize+7 Tige+ iy

The intercept oy is a fixed effect specific to twin pair ¢ in year ¢. It captures the impact
of time, stock market performance, genes, shared background, common upbringing, and
expected inheritance, among others.

Specification (3.5) can be estimated using standard panel techniques. Equivalently,
we can difference the two equations and estimate by OLS:

AjIn(wije) = nAj(fije) 7 Aj (i) + it (3.6)

where A;(yi jt) = ¥i2,t—Yi1, denotes the twin difference of a variable y, and €,y = €; 21—
€;,1,+- Both methods provide the same estimates and t—statistics of  and v, but they
have different R? coefficients. To facilitate comparison with the pooled cross-sectional
regressions, we will report the R? coefficient for (3.5). Twin difference regressions (3.6)
have substantially lower R? coefficients than (3.5), as one would expect if pair fixed
effects are important.

In first two columns of Table 2, we regress the risky share on financial wealth and
yearly twin pair fixed effects. Financial wealth has a strong positive coefficient, and
the estimated elasticity 7 is now 0.196, as compared to 0.212 in the pooled regression
reported in Table 1. The elasticity of the risky share with respect to financial wealth is
estimated at 0.212 when we include financial and demographic characteristics (second
set of columns), 0.221 when we add human capital, income risk and habit measures
(third set), and 0.218 when we also include municipality and industry dummies (last
set of columns). These estimates are remarkably stable and confirm the findings from
cross-sectional regressions that the financial wealth elasticity of the risky share is strictly
positive and close to 0.22.

The twin regressions confirms some of the other main results of the pooled cross-
sections. Households with real estate holdings, leverage, large family size, risky assets
with high systematic exposure, risky income, or a high habit, tend to take less financial
risk. Diversification and proxies for financial experience and sophistication are positively
related to the risky share, while expected human capital is insignificant. The positive
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impact of the Sharpe ratio confirms the explanation proposed in CCS 2007 that house-
holds are more prone to purchase risky assets when they are more competent about
stockmarket investing. One interesting difference between pooled and twin regressions
is that education is positively related to the risky share in the cross-section, but is in-
significant in the twin regression. Education variables have sample standard deviations
of similar magnitudes in the level and twin differences. These findings suggest that
education variables capture a fixed effect in traditional cross-sectional regressions, but
have no direct relation to the risky share.

Yearly twin pair fixed effects and financial wealth explain most of the predicted
variation in the risky share. The adjusted R? coefficient, which equals 9.7% in the
pooled cross-section of the risky share on financial wealth, increases to 18.0% in the
presence of yearly twin pair fixed effects, and to 22.8% when all other characteristics
are included as explanatory variables.

Our estimates of the financial wealth elasticity of the risky share can be readily
interpreted in the context of habit formation models. Since the average elasticity is
n ~ 0.2, we infer from (3.3) that the present value of maintaining the (internal or
external) habit relative to financial wealth is approximately 7/(1+ 1) ~ 1/6. The habit
thus represents on average one sixth of the household’s financial wealth.

We conduct a number of robustness checks in the Appendix. First, we consider the
impact of zygosity. The variance of the risky share is substantially smaller within pairs
of identical twins than within pairs of fraternal twins. We also reestimate the yearly
twin pair regressions separately on monozygotic and dizygotic twins. The financial
wealth elasticity of the risky share is estimated at 0.17 for monozygotic twins and 0.227
for dizygotic twins, and adjusted R? coefficients are 31.4% and 21.7%, respectively?.
Consistent with intuition, yearly twin pair fixed effects and financial wealth capture a
higher fraction of the observed variation of the risky share when we focus on identical
twins. The financial wealth elasticity of the risky share is close 0.2 in both groups, and
remains strongly significant despite the smaller size of each subsample.

Second, it is sometimes suggested that genetic effects matter less with age. In the
Appendix, we classify twin pairs by age and reestimate the twin regressions in each
group. The financial wealth elasticity of the risky share is 0.161 for twins younger than
35, 0.246 for twins between 35 and 45, 0.211 for twins between 45 and 55, and 0.181
for twins above 55. The elasticity remains significantly positive for all groups and is
hump-shaped with age. The effect of other characteristics is generally robust, but tends
to be less significant due to the smaller size of the groups. Leverage, family size, income
risk, and (external and internal) habit have a negative impact on the risky share. The
correlation between the income growth innovation and the risky portfolio return, p;, is

4The pooled cross sectional regressions have adjusted R? of 16.97% and 16.16% for monozygotic and
dizygotic twins, respectively.
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positively related to risk-taking in two age groups (35 —45 and above 55) and negatively
related in the other two (less than 25 and 45 — 55). Furthermore, the correlation effect
is strongly significant only for the older group.

Third, one might worry that working with pairs of twins creates additional difficul-
ties. For example, the insignificant education coeflicients can be interpreted as evidence
that education cannot explain risk-taking, or alternatively that twin communicate fre-
quently enough to overcome the impact of education differences on their risk-taking
behavior. In the Appendix, we separately reestimate our regressions on the set of twins
that communicate rarely and the set of twins that communicate often. The regression
coefficients reported for each group are remarkably similar to the ones reported in Table
2. Interestingly, the adjusted R? for twins with infrequent contacts is more than dou-
ble the R? for twins that communicate often, suggesting that communication tends to
reduce differences in risk-taking. We leave to future research the investigation of such
issue.

Fourth, we have so far assumed that individual choices are driven by individual pref-
erences and characteristics, and we have devoted only limited attention to the potential
impact of social interactions. Because residents in different areas of Sweden may imi-
tate the asset allocation of their neighbors, we have included municipality and business
dummies in the last column of Tables 1 and 2, and we have verified that these variables
do not impact our main results. In the Appendix, we provide further evidence on the
role of local interactions. We report that the standard deviation of the risky share (in
logs or in levels) within Swedish municipalities is at least five times larger than the
standard deviation of the average risky share between municipalities, which suggests
that local interactions are not the main drivers of risk-taking. We also reestimate the
twin difference regressions by including as controls the average log risky share and the
average log financial wealth of households in the same municipality, while keeping mu-
nicipality fixed effects as controls. The financial wealth elasticity is again estimated at
0.22, and the main results of Table 2 remain unchanged. The log risky share has a
positive and significant coefficient of about 0.76. This result should naturally be taken
cautiously, since regressing a variable on group means is fraught with difficulties such as
the reflection principle (e.g. Manski, 1993). While we leave the full investigation of so-
cial interactions in risk-taking for further research, we conclude that social interactions
within municipalities do not alter our main findings.

In the above analysis, we have not controlled for individual fixed effects that are
specific to each twin and impact the risky share in addition to the pair fixed effect. We
provide a detailed treatment of this issue in Section 5. Another limitation is that we
have assumed that the financial wealth elasticity of the risky share is constant across
households. Financial theory suggests, however, that the elasticity can vary with house-
hold characteristics, including financial wealth. For this reason, we now investigate the
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determinants of the elasticity of the risky share.

4. What Drives the Financial Wealth Elasticity of the Risky Share?

We have so far assumed that the financial wealth elasticity of the risky share is constant,
and we have estimated it by regressing twin differences of the risky share on twin
differences of financial wealth. We now consider the extended specification:

AjIn(wije) = 0; 485 (fige) + 7' Aj(xige) + it (4.1)

where 7, ; is pair-dependent. We will allow 7, ; to be a function of the characteristics of
the pair.®

In Table 3, we classify twin pairs into quartiles of the average log financial wealth
fit = (fire+ fior)/2, and estimate the elasticity of the risky share in each bin. We do
not include any other characteristics in the first set of columns. The measured elasticity
is 0.29 in the first financial wealth quartile, 0.22 in the second quartile, 0.15 in the third
quartile, and 0.10 in the fourth quartile. The elasticity n;, is therefore a decreasing
function of financial wealth f; ;. In the second set of columns of Table 3, we also include
all the other characteristics as controls. The estimates of elasticity in each quartile
increase slightly, but the elasticity still decreases strongly with financial wealth.

We next assume that the elasticity is a linear function of log financial wealth and
other characteristics:

Nix = Mo + M fit + ¢ is,
where z; ; denotes the average vector of characteristics in pair 7. The variables f;; and
x;¢ are demeaned year by year. This specification implies:

AjIn(wi ) = (Mo + mifix + V' 2i)Aj(fije) + 7 Aj(xijie) + €its (4.2)

which can be estimated by running an OLS regression of AjlIn(w;;¢) on A;(fijie),
JitDj(fige), Tielj(fije), and Aj(w ).

In a habit formation model, the elasticity (3.3) increases with the habit and decreases
with financial wealth. In the first set of columns of Table 4, we therefore consider that
the financial wealth elasticity of the risky share is driven by these two variables. The
elasticity of the risky share is a decreasing function of financial wealth and an increasing
function of the habit. The first result is consistent with the bin regressions in Table 3,
while the second result is new. Our findings are readily interpreted. We loglinearize 7y, ;
around In(yp,+) and obtain:

Mt 20+ 01 (fat — fre) —m [ln(Xh,t) —In(Xpe)|,

*We can derive (4.1) from the specification In(wi ;j+) = In(wi+) + 1, 4(fi.j+ — fi.t), as in Ashenfelter
and Rouse (1998).
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where 1; = 7%/eWnt), Since 7 ~ 0.2, we infer that 1, ~ 0.24. In regression (1) of Table
4, we have estimated that the coefficient of financial wealth and the habit are —0.091
and 0.13, respectively. These estimates are approximately the negative of each other,
and their magnitudes are about half of the predicted theoretical values. Our analysis
is of course a rough assessment of habit formation, since our measures of habit and
financial wealth are contaminated by measurement error and we have ignored substantial
nonlinearities in financial wealth and other characteristics. We leave the full assessment
of the microeconomic implications of habit formation for further research.

In the second set of columns of Table 4, we allow the elasticity to depend on the full
set of demographic and financial characteristics. The elasticity decreases with financial
wealth and human capital, and increases with real estate wealth and leverage. Family
size not only has a direct negative impact on the risky share but also increases the
elasticity of financial wealth. Larger households have lower effective wealth and are
in fact behaving like poorer households of smaller size. It is noteworthy that human
capital, whose direct impact on the risky share is insignificant, becomes significant
when it is interacted with financial wealth. Portfolio diversification has a positive and
significant direct impact on the risky share but does not affect the elasticity with respect
to financial wealth.

5. Robustness Checks

5.1. Measurement Error

Because financial wealth is observed with measurement error, we now consider an in-
strumental variable estimation of the twin specification (3.5). We begin with some
definitions. The passive risky return 7,4 is the proportional change in value of a house-
hold’s risky portfolio if the household does not trade risky assets during the year. Log
passive financial wealth is defined as:

f}f’t = ¢(Fh,t717 wh,t717 Th,ta Tf’t),

where
A(F,w,r,rp) =In{{w(l+r)+ (1 —-w)(l+ry)F}.

In Table 5, we instrument log financial wealth with log passive financial wealth. In
the first set of columns, we consider a constant elasticity n and estimate it at 0.29,
which is slightly higher than the values reported in earlier tables. Thus, the presence of
measurement error causes our OLS estimates to exhibit a downward bias.

In the second set of columns of Table 5, we estimate separate values of the elasticity 7
in different financial wealth quartiles. Consistent with Section 4, the measured elasticity
strongly decreases with financial wealth. We also observe that the impact of our other
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characteristics is qualitatively unchanged, but internal habit has a negative significant
impact on the risky share compared to the OLS twin difference regressions reported in
Tables 2 to 4. Overall, the empirical regularities documented in Sections 3 and 4 do not
seem to be invalidated by the presence of measurement error in financial wealth.

5.2. Impact of Lagged Financial and Portfolio Characteristics

Consistent with earlier research, we have shown that there is a positive relation between
financial wealth and the risky share. One interpretation of this result, which we have
emphasized until now, is that richer households tend to select a higher risky share. An
alternative interpretation, however, is that at the end of the bull market of the nineties,
investors with high equity investments happened to have larger financial wealth than
other households. In an economy populated with CRRA investors, we would indeed
observe a positive cross-sectional correlation between the risky share and financial wealth
after a prolonged period of positive excess stock returns.

In order to distinguish between these two explanations, we define the passive risky
share wz,t as the risky share at the end of year t if the household does not trade risky
assets during the year. The passive share is given by:

o — whi—1(1+7py)
hit wm_l(l + Th,t) + (1 — wh7t_1)(1 + ?”f)7

where 7, ; is the passive return on the risky portfolio previously defined. The passive
change in the log risky share is then defined as ln(wzyt) — In(wpt—1). These definitions
readily extend to periods of inactivity of n years.

In Table 6, we report twin regressions of the log risky share in 2002 on the usual
characteristics and: (a) the log risky share in 1999; (b) the passive change in the log
risky share between 1999 and 2002; (c) log financial wealth in 1999; and (d) the passive
change in log financial wealth. The coefficient of the risky share and its passive change
are both positive and significant, which confirms that the propensity to take risk is
persistent over time and that there is inertia in portfolio rebalancing.

Perhaps more importantly, we obtain that 1999 log financial wealth has a positive
and significant coefficient. That is, richer households in 1999 have a higher risky share
in 2002, even when we control for their risky share at the end of 1999. This result is
important, because one would not expect it to hold if investors have CRRA utilities
(with or without inertia). In the CRRA specification, risk-tolerant investors have high
financial wealth in 1999 because of the bull market, a high risky share in 1999, and
therefore a high risky share in 2002. We thus expect a positive relation between the risky
share in 1999 and 2002. This mechanism cannot explain, however, the positive relation
between the 1999 financial wealth and the 2002 risky share. We conclude that the
measured positive relation between financial wealth and risk-taking is not mechanically
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implied by the bull market of the 1990’s. Instead, it suggests that individual investors
exhibit decreasing relative risk aversion and inertia in portfolio rebalancing.

5.3. Health and Lifestyle

Twin difference regressions may be contaminated by individual fixed effects that are
specific to each twin in the pair. For instance, twins may have different levels of risk
aversion. One strategy is to include additional control variables that are known to be
related to risk aversion. For instance, Barsky et al. (1997) show that risk aversion
and asset allocation decisions are related to behavioral variables such as smoking and
drinking.

In Table 7, we include as controls data on the lifestyle and physical and mental health
of each twin. Because we have only obtained these variables for the SALT survey, we
reestimate the risky share regression on the subset of twins born between 1886 and 1958.
The empirical regularities documented in Sections 3 and 4 are robust to the inclusion of
these new variables. The average financial wealth elasticity of the risky share is again
estimated at 0.21. The new control variables are mainly insignificant at the 5% level,
but this is partly due to the fact that we are using a smaller number of observations.
Alcohol drinking is positively related to risk-taking, but the coefficient is only significant
at the 10% level. High blood pressure and depression symptoms have a negative impact
at higher significance levels. Coffee drinking, tobacco, regular physical exercise, height,
and weight have insignificant coefficients. In unreported work we find that the adjusted
R? increases only marginally when the physiological and lifestyle characteristics are
added to the pooled cross sectional regression whether or not we control for yearly pair
fixed effects. Overall, these new regressions confirm the robustness of our results, and
also show that risk-taking is positively related to alcohol consumption and negatively
related to depression and high blood pressure.

5.4. Dynamic Panel Estimation

We can also control for individual fixed effects by following over time the risky share of
of a given household (e.g. Brunnermeier and Nagel 2008; Chiappori and Paiella 2008;
CCS 2009a). Given the specification In(wp, ) = 8o+ + o, + 1 fnt + Ent, we eliminate the
household fixed effect by taking the first time-difference:

A¢In(wp) = 6 + 1A (frt) + Ae(ene). (5.1)

This estimation method can naturally be applied to any subsample of households in the
overall Swedish population, and not simply households with a twin. As discussed in CCS
(2009a), the estimation of (5.1) must control for two related problems. First, because
households display inertia in household rebalancing, we need to include variables that
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capture passive variations in the risky share. Second, the regressor A;(fs:) and the
error term Ay(gp,+) are correlated in equation (5.1), since the innovation ep;—; has an
impact on the following period’s financial wealth f, ;. A natural solution is to instrument
changes in financial wealth.

In the first set of columns of Table 8, we estimate the specification:

A¢In(wp i) = 8¢ + A (fre) + CA: ln(wi’t) + A¢(ent)-

We instrument changes in financial wealth, As(fs,:), and changes in the passive risky
share, Ay In(w}, ), with: (a) the change in financial wealth in the absence of period ¢ —1
rebalancing, qﬁ(’Fh’t,l,wzvt_l,rh,t,rm) — fnt—1;% and (b) the period ¢ — 1 log passive
risky share, In(w} , ;). In CCS (2009a), we have followed a similar method to estimate
an adjustment model of portfolio rebalancing, in which the financial wealth elasticity of
the target risky share is assumed to be constant.

The elasticity of the risky share with respect to financial wealth is estimated at 0.22.
This result is consistent with the twin difference regressions of Section 3, and is also
in line with the financial wealth elasticity of the target risky share reported in CCS
(2009). The change in the log passive share has a significant and positive coefficient,
which confirms that there is inertia in household portfolio rebalancing.

In the second set of columns, we let 1 vary across financial wealth quartiles, which
is a methodological innovation. As in the twin difference regressions, the wealth elas-
ticity of the risky share strongly decreases with financial wealth itself. The coefficient of
Ay ln(wgt) is significantly positive in both specifications, which confirms the presence
of inertia in portfolio rebalancing.

In the third and fourth set of columns, we reestimate these specifications in the
presence of all controls. We use the level of these controls at the end of year t — 1 in
order to avoid endogeneity problems. The average elasticity of the risky share slightly
increases to 0.23, and the elasticity is still a strongly decreasing function of financial
wealth.

The dynamic panel estimation confirms all the main results of the twin difference
regressions. The two approaches are strongly complementary. The dynamic method
controls for household fixed effects, but requires valid instruments, which is a source of
concern. The technical complexity of dynamic models might hamper their applicability
to a large class of explanatory variables. While dynamic panel estimation requires in-
struments, twin difference equations can be estimated by OLS. Furthermore, the results

%The instrument coincides with the passive log return on the complete portfolio,

1n[wﬁ,t_1(1 +rne) + (1— wﬁ,t_l)(l + 7).
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of the section suggest that twin difference regression are not severely contaminated by
household fixed effects.

6. Participation and Aggregate Implications

In the previous sections, we have focused on households that own risky assets. We now
investigate the decision to participate in risky assets markets, and provide estimates of
the elasticity of the aggregate risky share to changes in the wealth distribution.

6.1. Determinants of the Participation Decision

We begin by measuring the cross-sectional correlation between participation, financial
wealth, and other characteristics. In the first two columns of Table 9, we run a pooled
logit regression of the participation regression on household characteristics:

E(ynelzne) = A0t + ' wne).

Richer households with high human capital and education are more likely to own risky
assets. The effect of financial wealth is especially significant. Households with other
experience of financial markets, for instance because they have debt or invest in the
private pension system, are also more likely to participate. Conversely, participation
is less likely for larger households that have a high leverage ratio, a high external or
internal habit, or high income risk. The negative relation between household size and
participation is consistent with the concept of equivalence scale, or with the background
risk induced by the random needs of a large family. These cross-sectional results confirm
earlier findings (e.g. Bertaut and Starr-McCluer 2002; CCS 2007; Guiso and Jappelli
2002; Vissing-Jgrgensen 2002b). The reported negative correlation between participa-
tion and (internal and external) habit measures are, to the best of our knowledge, new
to the literature.

In the third set of two columns of Table 9, we report the results of a logit regression
with yearly twin pair fixed effects:

E(yijtlwige) = M + 0¢ + 7'wi ).

Financial wealth, human capital, and proxies for financial experience all have strong
positive coefficients, while leverage, income risk and the external habit have negative
coefficients. Interestingly, some of these variables, such as the external habit, have
stronger magnitudes that in the cross-sectional regression. Internal habit, education,
and household size are now insignificant.

The results of the fixed effect regression is that financial wealth is once again a
strong determinant of risk-taking. As in Section 3, the impact of leverage, human
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capital, habit, and income risk is also significant. Our findings thus that confirm some
of the main theories of financial market participation (e.g. Calvet, Gonzalez-Eiras and
Sodini, 2004; Heaton and Lucas 1999; Vissing-Jorgensen 2002a) still hold when one
controls for yearly twin pair fixed effects.

6.2. Aggregate Implications

We now investigate how exogenous changes in household financial wealth can impact
the aggregate demand for risky assets. We take asset prices are fixed and neglect general
equilibrium effects, local interactions, and changes in the habit. At the end of a given
year, households are characterized by their risky share wy, their log financial wealth
fn = In(Fp), and their other characteristics xj. For simplicity, we neglect time indices
in this section. We consider an exogenous change in the cross-sectional distribution of
financial wealth, which for every household h is specified by the growth rate A(f;).The
household’s new financial wealth is therefore F} = FyeAUn),

We focus for now on the set of households that initially hold risky assets, and
do not consider participation changes. Let F' denote the aggregate financial wealth of
participants, and Fr = ), w, [}, the aggregate wealth invested in risky assets. We
define the elasticity of aggregate risky wealth as:

f _ AID(FR)

Aln(F) "~
Since prices are exogenous, £ quantifies how the aggregate demand for risky assets
responds to exogenous changes in aggregate wealth. We will see that £ generally depends
on the individual growth rates A(f1), ..., A(fg), and not simply on the aggregate growth
rate Aln(F).

If the aggregate demand for risky assets is driven by a representative agent with
constant relative risk aversion (CRRA), the aggregate risky share Fr/F is constant,
and the elasticity is equal to unity: & = 1.

We also consider micro-level imputation methods that use the initial share wy of
each household. After the wealth shock, the risky share is given by:

In(w}) = In(wn) + npA(fn),

where 7;, denotes the financial wealth elasticity of the risky share considered in earlier
sections. We consider three possible choices for the elasticity n;:

e 1;, =0 for all h, as is the case where each household has its own CRRA utility;

e 1, =n > 0 for all h, that is, households have a positive identical financial wealth
elasticity of the risky share;

21



e 1, = n(fn,zp) for all h, which corresponds to the case where the elasticity of each
household is a linear function of its financial wealth and characteristics.

The scenario 1;, = 0 implicitly assumes that households have heterogeneous risk aversion
coefficients, which determine their initial risky share wy;. We can easily verify that
the elasticity & is equal to unity if all households have the same initial risky share
(wy = ... = wg). We will see, however, that £ can be either larger or smaller than 1 when
households have heterogeneous initial shares. In the scenario n;, = n > 0, the constant
elasticity is obtained from the yearly twin difference regression of the risky share on log
financial wealth. In the last scenario, the linear elasticity n(fp, xy) is obtained by also
including characteristics as regressors. It is the most plausible specification given the
micro-level evidence of Section 4.7

In Figure 1, we consider 20 financial wealth quantiles, and report for each quantile
the value of £ corresponding to an exogenous wealth shock that affects only households in
the quantile: A(fy) = g if h in the quantile, and A(fy,) = 0 otherwise. All the results are
reported for year 2001 and in the Appendix we show that the results are qualitatively
similar in other years. The yellow line corresponds to the benchmark representative
investor. The aggregate risky wealth Fj, = >, w} F} and the elasticity { are higher
when the wealth increase is concentrated on households with higher initial risky share.
For this reason, when households have heterogeneous but fixed levels of risk aversion
(green line), the elasticity £ is monotonic, is less than 1 for low and medium quantiles
and exceeds unity only for the very top quantiles. When households have a strictly
positive elasticity n (pink line), risky financial wealth grows faster, as one would expect,
and reaches 1.4 for the highest quantile. When instead the elasticity is a linear function
of financial wealth (blue line), the aggregate demand for risky assets has an elasticity
that remains close to unity for a wide range of middle quantiles. For high quantiles,
however, the financial wealth elasticity of the risky share of individual households is
close to zero, and the aggregate elasticity & coincides almost exactly with the aggregate
elasticity of the heterogeneous CRRA investors. Thus, the linear elasticity specification
is consistent with micro evidence, and generates an aggregate demand for risky assets
that can be approximately represented by, but does not exactly coincide with, a CRRA
representative investor.

We next investigate participation effects. Let N denote the set of households that
do not initially participate in financial markets. The probability that a household par-
ticipates is given by the yearly cross-sectional logit model A(fp;xp). The probability

"We have checked that our results are robust when we estimate the elasticity from the pooled cross-
section.
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that a household in A enters is 0 if Af, <0, and is otherwise:

en — A(fh + Afh;wh) - A(fh; xh)
" T— A(fwon) :

If the household enters, we assume that it selects the risky share w}, = w(f, + A fp; xp),

which is imputed from the cross-sectional regression of the log risky share on character-
istics. Aggregate risky financial wealth is then Fj, =3, _\repw), ) + >, wpe9mFy .

In Figure 2, we illustrate the elasticity of aggregate risky wealth with respect to ag-
gregate financial wealth in the population of participating and nonparticipating twins.
By a slight abuse of notation, this new elasticity is also denoted by £. In low quan-
tiles, participation is low, so £ is close to zero for all imputation methods. With the
linear elasticity method (blue line), poor investors have a higher elasticity of the risky
share n than average, so ¢ tends to be higher than with the constant elasticity method
(pink line). The linear elasticity eventually goes down and the two lines cross. Because
rich investors have an elasticity n close to zero, they behave like heterogeneous CRRA
investors. Thus, the linear elasticity specification, which was estimated in Section 4,
implies that the aggregate elasticity & is close to unity on a wide range of wealth quan-
tiles.

We also investigate the impact of homogenous shocks to the wealth distribution:
A(fn) = g for all h. When investor have CRRA utilities, the elasticity £ is 1 when the
set of participants is fixed, and 1.02 in 2001 when entry or exit is taken into account.
The corresponding estimates are 1.22 and 1.25 when households have a constant 7, and
1.07 and 1.1 when households have a linear elasticity n(fp, ).

Overall, this section illustrates the benefits of considering a risky share specification
in which the elasticity 7(fn,z5) decreases with financial wealth. First, this approach
is empirically consistent with micro data, as was shown in Section 4. Second, such
a specification generates an aggregate demand for risky assets that is consistent, but
does not exactly coincide, with the demand of a representative agent with CRRA util-
ity. Third, the aggregate elasticity of such a group of investors is remarkably stable,
whether one considers homogenous shocks or shocks that only affect a concentrated
group of households. We anticipate that these results will stimulate further research
on the specification of the representative agent. For instance, it is open question if the
deviations from the CRRA benchmark are negligible or could instead be used to provide
support for alternative benchmarks, such as the aggregate habit formation models of
Constantinides (1990) and Campbell and Cochrane (1999). Our estimates could also
have implications for consumption-based asset pricing. We leave these questions for
further research.
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7. Conclusion

The determinants of risk-taking have been the subject of an extensive literature in port-
folio choice theory and empirical household finance. In this paper, we have used a novel
empirical methodology, the comparison of the portfolios held by twins, to investigate
the risky share and its elasticity with respect to financial wealth. We have considered
an unprecedented set of control variables, including portfolio characteristics, real es-
tate wealth, debt, leverage, human capital, labor income risk, household size, age, and
measures of internal and external habit. The average elasticity of the risky share with
respect to financial wealth is estimated at 22%.

This paper confirms that the findings of several strands of the literature are qualita-
tively robust to the inclusion of twin pair fixed effects. Most explanatory variables have
a similar impact on the risky share in the cross-sectional and twin difference regressions.
The risky share is positively related to diversification and financial experience, and neg-
atively related to income risk, real estate, leverage, household size and a measure of
habit. Education, however, significantly affects the risky share in the cross section but
becomes insignificant in the twin difference regression.

We document substantial heterogeneity in the financial wealth elasticity of the risky
share across households. The elasticity decreases with financial wealth and human
capital, is unaffected by education and diversification, and increases with leverage and
a measure of habit. The present value of the cost of maintaining the habit represents
1/6 of financial wealth on average, but is higher for poorer households.

Intuition suggests that twin pair fixed effects control for factors such as genes, ability,
risk aversion, common upbringing, or expected inheritance. One might worry, however,
that twin difference regressions may be contaminated by fixed effects that are specific
to each twin in the pair. We confirm our findings by regressing time variations of a
household’s log risky share on time variations of its log financial wealth. We also verify
that our results are unchanged when we control for communication between twins and
variables typically associated with risk taking, like drinking, smoking behavior, and
other lifestyle and physiological characteristics.

Our household-level results provide support for decreasing relative risk aversion,
habit formation, and a negative relation between financial wealth and the financial
wealth elasticity of the risky share. We also consider exogenous shocks to the wealth
distribution, and show that the aggregate demand for risky assets behave close to, but
does not coincide with, the aggregate demand of a representative investor with CRRA
utility. In further research, it would be interesting to examine if these deviations provide
support for alternative benchmarks, such as the aggregate habit formation models of
Constantinides (1990) and Campbell and Cochrane (1999).
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