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MEASURING RISK PREFERENCES AND ASSET-ALLOCATION
DECISIONS: A GLOBAL SURVEY ANALYSIS

Andrew W. Loa,b,c,d,e,∗, Alexander Remorovb, and Zied Ben Chaoucha,d,f

We use a global survey of over 22,400 individual investors, 4,892 financial advisors, and
2,060 institutional investors between 2015 and 2017 to elicit their asset allocation behav-
ior and risk preferences. We find substantially different behaviors among these three groups
of market participants. Most institutional investors exhibit highly contrarian reactions to
past returns in their equity allocations. Financial advisors are also mostly contrarian; a
few of them demonstrate passive behavior. However, individual investors tend to extrap-
olate past performance. We use a clustering algorithm to partition individuals into five
distinct types: passive investors, risk avoiders, extrapolators, contrarians, and optimistic
investors. Across demographic categories, older investors tend to be more passive and
risk averse.

1 Introduction

There are three major groups of participants in
the investment management industry: individ-
ual investors, financial advisors, and institutions.
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Each of these groups has its own risk prefer-
ences and behavioral characteristics that guide
investment decisions. We study the behavior of
these groups by using the results of three compre-
hensive global surveys between 2015 and 2017,1

covering 22,400 individuals, 4,892 advisors, and
2,060 institutional investors.

The breadth of our dataset sets it apart from ear-
lier survey data in the literature. To the best of
our knowledge, the surveys we use are the first to
present the same set of questions to three distinct
groups of market participants over three con-
secutive years. This dataset covers 22 countries
in the individual investor surveys and 16 coun-
tries in the financial advisor surveys every year.
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This global breadth allows us to compare sur-
vey results across countries. Finally, all survey
subjects have a sizable stake in the market: the
individual investors have a net worth greater than
$200,000, while the financial advisors and insti-
tutional investors are employed in the financial
industry. As a result, their answers will generally
be more realistic and have greater relevance for
modeling investor behavior than results from sur-
veys conducted among students in a laboratory,
as many other studies have done.

Our main goal is to understand how different mar-
ket participants and different types of individuals
compare along the dimensions of risk-aversion
and asset allocation. To this end, we poll members
of these groups about their investment decisions
under various historical and hypothetical scenar-
ios and obtain two sets of results. The first set
of results shows that individual investors tend
to be considerably more risk averse and mostly
extrapolative in their asset allocation, while insti-
tutions tend to be much less risk averse and
mostly contrarian in their investment decisions,
with advisors falling in the middle of the risk-
aversion scale while also following a contrarian
asset allocation strategy. The second set of results
focuses on individual investors—using a cluster-
ing algorithm applied to survey responses, we are
able to identify five distinct types of investors:
passive investors, extrapolators, risk avoiders,
contrarians, and optimistic investors. Extrapo-
lators tend to decrease their equities allocation
following bad market performance and increase it
following good returns, extrapolating past trends.
Passive investors leave their allocation unchanged
in both scenarios. Risk avoiders cut their equi-
ties allocation substantially when they see large
moves in the S&P 500 in either direction. Con-
trarians tend to increase their equities allocation
following bad market performance and decrease it
following good returns. Optimistic investors tend
to increase their allocation in either scenario.

While the largest cluster of individual investors
in our dataset corresponds to passive investors,
there is also a large number of risk avoiders and
extrapolators. Evidence for each of these types
is found in the literature, although most papers
focus only on one type at a time. Agnew et al.
(2003) and Dahlquist et al. (2014) document that
a large proportion of investors make no changes
to allocations within their retirement portfolios
over spans of several years. They note that this
phenomenon may be linked to inertia, a widely
recognized behavioral bias. Other papers docu-
menting extrapolation include De Bondt (1993)
and Greenwood and Shleifer (2014) using survey
data, as well as Benartzi (2001) and Choi et al.
(2009) which look at historical 401(k) account
allocations. Finally, Ben-David & Hirshleifer
(2012) investigate individual trading records and
derive a V-shaped probability distribution of sell-
ing a stock as a function of profit. This may
be driven in part by the cluster of risk avoiders
identified in our survey data.

In comparison, we find that most financial advi-
sors and institutional investors employ a con-
trarian allocation strategy—that is, they change
equity allocation in the direction opposite to
recent returns on the S&P 500. This contrasts
with the overall behavior of individual investors,
who, on average, are extrapolators.2 The differ-
ences in the reactions across these three groups
of market participants are significant and very
large. We note that a few earlier studies have
viewed individuals as contrarians and institutions
as momentum traders.3 However, these studies
consider shorter-term horizons than ours—we use
six months as the past returns horizon—and focus
on short-term trading behavior, which could be
affected by excessive speculation on the part of
individual traders, or by liquidity considerations
of institutions. Our survey focuses on asset allo-
cation, a strategic and longer-term investment
decision. A paper by De Haan and Kakes (2011)
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studies the asset allocation of Dutch institutional
investors, and concludes that they tend to be
contrarians.

Our results have another important implica-
tion, one that arises from the differences in
responses between financial advisors and indi-
vidual investors. We find that advisors generally
advise their clients to change their allocation in
the opposite direction of the typical preference
of the individual investor. It may be that advi-
sors recognize the excessive tendency of investors
toward extrapolation and try to mitigate this effect
by giving “contrarian advice”. Also, the propor-
tion of advisors who suggest a significant decrease
in equity allocation when seeing large S&P 500
moves is much smaller than the proportion of
individual investors who would implement such
a change. As a result, advisors may also pro-
vide the benefit of ensuring that their investors
stay invested in the markets despite periods of
high volatility, and hence earn higher returns in
the long run.4 Overall, our findings suggest that
financial advisors are of direct benefit to most
individual investors.

Finally, we compare risk-aversion across the three
groups, as well as within investor demographic
categories. Individual investors are much more
risk averse than financial advisors, who are in turn
more risk averse than institutional investors. We
find that individual risk-aversion increases with
age, which is consistent with previous literature
linking risk-aversion to age, wealth, and educa-
tion; see Masters (1989), Pålsson (1996), and
Hartog et al. (2002).

In Section 2 we outline the survey methodology
and the estimation of risk-aversion. We compare
survey responses across individuals, advisors,
and institutions in Section 3. We focus on indi-
vidual investors in more detail in Section 4, and
we conclude in Section 5.

2 Methodology

We use data from three separate but closely related
surveys: the Natixis Global Survey of Individ-
ual Investors (from 2015 to 2017), the Natixis
Global Survey of Financial Advisors (from 2015
to 2016), and the Natixis Global Survey of Institu-
tional Investors (from 2015 to 2017). Each survey
involved two sets of questions. The first set orig-
inated with Natixis Global Asset Management
for their own research purposes. The second set
was created by us, in coordination with Natixis,
for studying the behavioral aspects of investor
decision-making.

2.1 Survey design

We asked three similar questions in each survey
for individual investors, financial advisors, and
institutional investors over three years (2015–
2017) and one additional question to individual
investors only that differed each year. The first
involved preferences among potential gambles
and was used to elicit risk-aversion coefficients
among respondents. The second and third asked
how respondents would change their investment
allocation as a result of large negative or posi-
tive moves in the S&P 500. Possible responses
were “significantly decrease equity allocation”,
“slightly decrease equity allocation”, “do noth-
ing”, “slightly increase equity allocation”, and
“significantly increase equity allocation”. In the
case of financial advisors, we asked them how
they would advise their clients to act in such
situations. The additional question to individ-
ual investors varied each year: in 2015, they
were asked if/when they decreased their alloca-
tion during the 2007–2009 Financial Crisis; in
2016, they were asked how they modified their
allocation based on the market volatility in Jan-
uary 2016; and in 2017, they were asked how
they adjusted their allocation immediately after
the United States (US) presidential election on
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November 8, 2016. The specific questions are
provided in the Appendix.

Natixis Global Asset Management commissioned
CoreData Research to conduct each survey via
an online questionnaire. The individual investor
survey was first carried out in March 2015 and
involved 7,000 individuals from 17 countries.
Each investor needed to have a minimum net
worth of $200,000 (or Purchasing Power Parity
equivalent) to participate. The survey was carried
out again in February–March 2016 with 7,100
individuals across 19 countries and in February–
March 2017 with 8,300 individuals across 22
countries. The financial advisor survey was first
conducted in June–July 2015 and involved 2,400
advisors from 16 countries. Since some advi-
sors opted not to complete the behavioral part
of the survey, we had a total of 2,342 advi-
sor observations. The survey was conducted
again in July 2016 with 2,550 advisors across 15
countries. The institutional investor survey was
first carried out in October 2015 and involved
660 respondents from 29 countries. All respon-
dents had to be decision-makers working in the
institutional investment industry, such as Chief
Investment Officers, pension fund managers, and
investment portfolio managers. The survey was
carried out again in October–November 2016
with 700 respondents across 29 countries and in
September–October 2017 with 700 respondents
across 31 countries.

Table 1 provides summary statistics across the
three groups on age, gender, and net worth/assets.
In the Appendix we also include a breakdown of
respondents by country in the individual investor
and advisor surveys, as well as a list of the type
of institutions covered in the institutional investor
survey.

It is important to keep in mind that the sur-
veys give us information about what investors

think they would do under various market sce-
narios. Thus the results pertain to investors’
conditional expected changes to their portfo-
lios; to obtain actual changes, we would need
to use historical data on portfolio allocations
or investor trades. However, we obtain con-
siderable differences across various investor
groups, so even in the presence of potential
noise in self-reporting their future decisions, we
may still draw reliable conclusions from these
comparisons.

2.2 Estimating risk-aversion

We estimate the risk-aversion of survey respon-
dents using the popular technique introduced by
Holt and Laury (2002), and later modified by
Dave et al. (2010). In Holt and Laury (2002),
subjects are presented with pairs of gambles and
asked which gamble they would prefer within
each pair. Dave et al. (2010) extend this idea
by presenting a list of six different gambles and
asking subjects to pick one. Table 2 lists the six
gambles used in the Natixis surveys, with gamble
1 being the safest and gamble 6 being the riskiest.
Note that these are the same gambles as in the
Dave et al. study, except they are of greater mag-
nitude, given that our subjects are professional
investors or investment-industry professionals,
and tend to care about relatively large bets when
investing.

The choice of one gamble among six gambles is
converted to a choice of one gamble in each of five
different pairs of gambles: gamble 1 vs. gamble 2,
gamble 2 vs. gamble 3, . . . , gamble 5 vs. gamble
6. The conversion is done as follows: If a subject
chose a particular gamble k among the six gam-
bles, then she/he would choose gamble i+1 over
gamble i as long as i + 1 ≤ k, and would choose
gamble i over gamble i+1 as long as i ≥ k. This is
valid because gambles 1, 2, . . . , 6 are increasing
in risk.
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Table 1 Summary statistics for the three survey groups, including age, gender, and net worth/assets.

Different groups were presented with different demographic questions, and the summary statistics are not directly comparable across
groups. Gender and age were not asked for institutional investors. The definitions of generations of investors and their net worth
classifications are in the Appendix. HNW stands for High Net Worth. Organization Assets means the size of assets for which the
respondent’s organization is responsible.

We assume that respondents have constant rel-
ative risk-aversion (CRRA) utility. The risk-
aversion coefficient, r, will be used as a proxy for
risk-aversion among different groups throughout
this paper. When considering a particular gamble

i, a subject first evaluates his/her expected utility:

E(Ui) = pi,1U(xi,1) + pi,2U(xi,2);

U(x) = x1−r − 1

1 − r
, (1)
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10 Andrew W. Lo et al.

Table 2 The six gambles presented to survey participants. The subjects were asked
to choose which one of the gambles they would prefer.

Outcome 1 Outcome 2
Standard

Gamble Probability Payoff Probability Payoff Mean deviation

Gamble 1 50% $28,000 50% $28,000 $28,000 $0
Gamble 2 50% $36,000 50% $24,000 $30,000 $6,000
Gamble 3 50% $44,000 50% $20,000 $32,000 $12,000
Gamble 4 50% $52,000 50% $16,000 $34,000 $18,000
Gamble 5 50% $60,000 50% $12,000 $36,000 $24,000
Gamble 6 50% $70,000 50% $2,000 $36,000 $34,000

Each gamble involves two outcomes, each of which has a 50% probability of occurring. The first
gamble can be viewed as a “sure” outcome.

where xi,1, xi,2 are the two possible payoffs for
the gamble, and pi,1, pi,2 are their associated
probabilities of occurring. Then, for each pair of
gambles i, j, after calculating expected utility, the
subject picks gamble i with probability:

P(choose gamble i) = [E(Ui)]1/μ

[E(Ui)]1/μ + [E(Uj)]1/μ
,

(2)

where μ is a noise parameter, since a subject may
actually pick gamble j even if gamble i has higher
expected utility. Values close to zero signify little
deviation from expected utility theory.

Using Equations (1) and (2), and survey
responses, we calculate the likelihood function
for parameters μ, r. We then estimate the param-
eters using the maximum likelihood method and
use the Hessian to estimate standard errors.
A more detailed description of the estimation
of the risk-aversion coefficient is given in the
Appendix. The risk-aversion estimates are com-
pared across the three groups of subjects as
well as across individual investor demographic
categories.

3 Individual investors, advisors, and
institutions

In this section, we present our comparison
of asset-allocation decisions and risk-aversion
across investors, advisors, and institutions. The
results are striking. Investors appear to be mostly
extrapolative in their changes in equity allocation,
while advisors and institutions are predominantly
contrarian. The proportion of “passive” respon-
dents is much higher for individuals and financial
advisors than for institutional investors. Finally,
investors are more risk averse than advisors, who,
in turn, are more risk averse than institutions.

3.1 Asset-allocation decisions

All individual and institutional investors were
asked two questions pertaining to investment
decisions. The first asked how they would change
their equity allocation if the S&P 500 declined
by 10–20% during the next six months, and
other assets performed as expected. The sec-
ond asked the same question but where the S&P
500 increased by 10–20%. Financial advisors
were asked two similar questions about how they
would advise their clients to change their equity
allocation. There were five possible responses:
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Measuring Risk Preferences and Asset-Allocation Decisions: A Global Survey Analysis 11

Figure 1 Reactions to a decrease in the S&P 500 across the three groups of market participants between
2015 and 2017 (2015 and 2016 for advisors). For each group and each possible answer, we show error bars
corresponding to one standard error, calculated assuming that each respondent chooses either that particular
answer or any other answer.

Figure 2 Reactions to an increase in the S&P 500 across the three groups of market participants between 2015
and 2017 (2015 and 2016 for advisors).

“large decrease”, “slight decrease”, “do nothing”,
“slight increase”, and “large increase”.

Figures 1 and 2 plot the distributions of responses
to these questions from 2015 to 2017 (see Fig-
uresA.1 andA.2 in theAppendix for year-by-year
results). In the case of an S&P 500 decline,
44% of individuals would decrease their equity

allocation,5 in comparison to just 17% for both
advisors and institutions. At the same time, 67%
of institutions and 52% of advisors would increase
equity allocations, a much higher proportion than
the corresponding 17% for individuals. With a
rise in the S&P 500, the results reverse: For
individuals, 30% would decrease their alloca-
tion and 32% would increase it, whereas the
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corresponding numbers are 50% and 13% for
advisors and 68% and 9% for institutions. Thus,
on average, individual investors would change
their allocation in the same direction as a recent
S&P 500 move, while financial advisors and insti-
tutional investors would change their allocations
in the opposite direction.

These results do not seem to depend heavily on
the country in which the respondent is based, as
we get very similar results for respondents from
the US and globally, as displayed in Figures A.1
and A.2 in the Appendix. For US subjects, in the
case of an S&P 500 fall, 31% of individuals, 11%
of advisors, and 9% of institutions would decrease
their equity allocation, while 26% of individuals,
66% of advisors, and 79% of institutions would
increase their equity allocation. With a rise in
the S&P 500, 23% of individuals, 59% of advi-
sors, and 82% of institutions would decrease their
equity allocation, while 34% of individuals, 9%
of advisors, and 6% of institutions would increase
their equity allocation. We observe that, on aver-
age, the individuals surveyed in the US tend to
be extrapolators while the financial advisors and
institutional investors tend to be contrarians.

We obtain more insight into these differences
by looking at the response distributions in more
detail. One aspect that stands out is the “extreme
contrarian” responses of institutional investors:
27% would significantly increase allocation fol-
lowing a fall in the S&P 500, whereas 22% would
significantly decrease allocation following a rise
in the S&P 500. This is much higher than the
corresponding 3% and 17% for individuals, and
the 13% and 11% for advisors. While advisors
also selected contrarian responses, their predom-
inant response was to change asset allocation
only slightly: 39% of advisors would favor a
slight increase after a fall in the S&P 500, and
39% of advisors would favor a slight decrease
after a rise in the S&P 500—much higher than

the comparable rates among individual investors.
Finally, we notice that while investors, on aver-
age, extrapolate, in both scenarios there is a
substantial fraction that prefers to significantly
decrease equity allocation: 20% for an S&P 500
fall and 17% for an S&P 500 rise. Using cluster-
ing techniques on the individual investor dataset
(see Section 4.3), we show that these numbers
are mainly driven by the “risk avoider” class of
investors (Figure A.4 in the Appendix).

As a robustness check, we compare responses
across different years and countries and find very
consistent results (Figures 3 and 4).6 Again, we
see that there is a much larger proportion of indi-
vidual investors who would decrease their equity
allocation after an S&P 500 decline than there
is of advisors; at the same time, many more
advisors would increase their allocation in this
scenario compared to individuals. The differ-
ences are significant for each country at the 0.1%
level—except for Canada in 2016—for a decrease
in equity allocation. In the scenario of an S&P
500 rise, the results are reversed; this time, advi-
sors are the ones who are more likely to decrease
equity allocations. It is important to note that
the differences between advisors and individual
investors who would decrease their equity alloca-
tion are now smaller (although still significant at
the 0.1% level for most countries). This is again
caused by “risk avoider” investors who would sig-
nificantly decrease equity allocation following a
rise in the S&P 500.

By comparing responses from individual and
institutional investors, we observe a similar
behavioral difference. In 2016, with a decrease
in the S&P 500, a much larger proportion of
individual investors would decrease their equity
allocation (with the exception ofAustralia), while
a much larger proportion of institutional investors
would increase their equity allocation (with the
exception of Taiwan). These differences are
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Figure 3 Reactions to a decrease in the S&P 500 across individual investors and financial advisors, and across
individual investors and institutional investors, by country. We plot only the results for countries that appear
for both groups of market participants each year. For each group and each possible answer, we show error bars
corresponding to one standard error, calculated assuming that each respondent chooses either that particular
answer or any other answer. Standard errors are large for some countries due to small sample size.
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Figure 4 Reactions to an increase in the S&P 500 across individual investors and financial advisors, and across
individual investors and institutional investors, by country. We plot only the results for countries that appear
for both groups of market participants each year. For each group and each possible answer, we show error bars
corresponding to one standard error, calculated assuming that each respondent chooses either that particular
answer or any other answer. Standard errors are large for some countries due to small sample size.
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Measuring Risk Preferences and Asset-Allocation Decisions: A Global Survey Analysis 15

significant for most countries at the 1% level.
With an increase in the S&P 500, we observe
the opposite reaction. While a larger portion of
institutional investors decrease their equity allo-
cation, a larger portion of individual investors
actually increase their equity allocation (except
in the Netherlands and Hong Kong). These differ-
ences are significant for most countries at the 1%
level. Similarly, in 2017, with a decrease in the
S&P 500, a much larger proportion of individual
investors would decrease their equity allocation
(with the exception of Taiwan), while a much
larger proportion of institutional investors would
increase their equity allocation (with the excep-
tion of Korea and Taiwan). These differences are
significant for most countries at the 1% level. In
the case of an increase in the S&P500, we observe
the opposite reaction. While a larger portion of
institutional investors would decrease their equity
allocation (with the exception of Korea), a larger
portion of individual investors would actually
increase their equity allocation (with the excep-
tion of Taiwan and Korea). These differences are
significant for most countries at the 1% level.

The fifth response option in these two scenarios
is the “do nothing” response. Its levels for indi-
vidual investors and financial advisors are similar
in both scenarios, and relatively large: 39% and
31%, respectively, in the case of an S&P 500 fall,
and 38% and 37%, respectively, in the case of
an S&P 500 rise. In contrast, only 17% of insti-
tutional investors would do nothing following a
decrease in the S&P 500; this number is 23% fol-
lowing an increase in the S&P 500. The more
passive responses for individuals and advisors
may be explained by the fact that many have long-
term investment objectives that do not require
major changes to their asset mix. As a result, they
would generally not be affected by large fluc-
tuations in asset prices. Institutional investors,
however, often have shorter investment horizons,
and their performance may be evaluated at shorter

frequencies. Because of this, they may need to
react to changes in the relative prices of different
asset classes more often.

The observed differences in active response
between groups have several potential explana-
tions. The apparent tendency of a large number of
individual investors toward extrapolative alloca-
tion may be an inherent aspect of their behavior.
The Natixis survey is insufficient to understand
why this behavior comes about. However, per-
vasive evidence for similar behavior has been
documented in other studies; see Greenwood
and Shleifer (2014) for a comprehensive sur-
vey. Financial advisors may recognize that some
of their individual investor clients excessively
extrapolate and attempt to counteract this bias by
advising them to follow a contrarian allocation
strategy, as observed in the survey results. Also,
should the S&P500 decline considerably, an advi-
sor may view that circumstance as a good entry
point for a client with a long investment horizon.

The contrarian behavior of financial advisors may
also be explained by long-term investment objec-
tives, which are typically planned to maintain a
target asset mix over several years. For example,
if equities move by a lot relative to bonds over the
short term, then a client’s allocation will experi-
ence a large deviation from its target mix, and an
advisor may propose a contrarian reallocation to
return it to the target.

The target-mix story may also explain the extreme
contrarian response of institutions, especially
if their performance is evaluated relative to a
benchmark. However, because a large proportion
of institutional respondents would significantly
decrease or significantly increase their alloca-
tions, there are probably more factors at play.
It is possible that some institutional investors
are employing value strategies or are engaged in
distressed investing, which results in contrarian
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trading when asset class prices deviate from their
earlier relationship. Another possibility may be
that some institutional investors (e.g., pension
plans) have a target return in mind. If recent per-
formance is very good, they may cut portfolio risk
by moving out of equities in order to have a safer
portfolio for the rest of the year, while likely still
hitting their targets.

Overall, because individual investors tend to
have extrapolative reactions, while institutional
investors tend to have contrarian ones, we con-
clude that institutions generally take the other
side of individual investor trades in broad asset
allocations. Note that Greenwood and Shleifer
(2014) propose that firms may be also involved
in accommodating individual investor demand
through equity issuance.

3.2 Risk-aversion

We next compare risk-aversion across the three
groups of market participants. Figure 5 shows
the distribution of preferences for the six gam-
bles across respondents between 2015 and 2017.
Recall that gamble 1 is the safest, and gamble
6 is the riskiest. We see that 40% of individual

investors choose gamble 1, which is much higher
than the 29% of advisors, which in turn is higher
than the 12% of institutions.At the other end of the
spectrum, a much larger proportion of institutions
choose gambles 5 and 6 in comparison to indi-
viduals and advisors. These observations strongly
suggest that individual investors are the most risk
averse of the three groups, while institutional
investors are the least risk averse. Note that we are
able to draw this conclusion from the distribution
of responses alone, without making assumptions
about the utility functions of respondents.

To investigate further, we add the assumption that
all subjects have CRRA preferences and carry
out the estimation procedure for the risk-aversion
coefficient as discussed in Section 2. The results
are shown in Figure 6, and confirm the com-
mon intuition that individuals are generally the
most risk-averse group of market participants,
followed by financial advisors, with institutional
investors the least risk averse. It is plausible for
financial advisors to fall in the middle of the spec-
trum, given the fact that, while they do work in
the investment management industry, they gener-
ally do not directly manage money for their clients

Figure 5 Distributions of gamble preferences across the three groups of market participants between 2015 and
2017 (2015 and 2016 for advisors). For each group and each possible answer, we show error bars corresponding
to one standard error, calculated assuming each respondent chooses either that particular gamble or any other
gamble.
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Measuring Risk Preferences and Asset-Allocation Decisions: A Global Survey Analysis 17

Figure 6 Estimated risk-aversion coefficients across the three groups of market participants between 2015 and
2017, and averaged over 2015–2017. Financial advisors were not surveyed in 2017. Error bars correspond to
one standard error.

and thus do not take outright bets in the markets,
whereas institutions do.

We have presented evidence that individual
investors are, on average, extrapolators, while
financial advisors and institutional investors are
contrarians. Contrarian behavior is particularly
strong for institutions. Furthermore, institutions
would usually reallocate portfolios more actively
in response to large S&P 500 moves, while a
substantial proportion of individuals and advisors
would do nothing in those situations. Individuals
are by far more risk averse than financial advi-
sors, and advisors are much more risk averse than
institutional investors.

4 Individual investor decisions

We have seen that a large proportion of individual
investors tend to extrapolate market performance
when making their equity allocation decisions.
However, we have also observed that some tend
to consistently decrease equity allocation. This
suggests that we cannot label all investors as
extrapolators, and it makes sense to study the indi-
vidual dataset in more detail. We start by looking

at the dependence of investor risk-aversion and
preferences for active investing on the demo-
graphic factors of age, gender, and net worth.
The strongest results are observed for age, with
older investors tending to be more risk averse
and passive. We then run a clustering algorithm
to partition investors into five groups: passive
investors, extrapolators, risk avoiders, optimistic
investors, and contrarians. We also compare the
demographic breakdowns of the different investor
types.

4.1 Asset allocation

We used three questions from the survey to
elicit the degree of investor passivity. The first
two questions of the 2015–2017 surveys asked
about their allocation under different S&P 500
moves, as discussed in the previous section.
In 2015, the third question asked if and when
investors decreased their equity allocation dur-
ing the Financial Crisis of 2007–2009. Possible
answers ranged from “I did nothing” to “the sec-
ond half of 2007” to “the second half of 2009”. In
2016, individual investors were asked how they
modified their equity allocation in response to
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the market volatility in January 2016. In 2017,
they were asked how they modified their equity
allocation in response to the US presidential elec-
tion on November 8, 2016. Possible answers
for both questions ranged from “I decreased sig-
nificantly my stock or shares allocation” to “I
increased significantly my stock or shares allo-
cation”, and also included an “I did nothing”
response. The first chart in Figure 7 compares
the proportions of investors choosing the passive
response for the first two questions, while the sec-
ond chart in Figure 7 compares the proportions
of investors choosing the passive response for
the third question. We consider these responses
across the different demographic categories. The
classifications we use for age and net worth are
detailed in Table A.4 in the Appendix.

Within each demographic category, the percent
of respondents who chose to do nothing for the
S&P scenarios is similar in 2016 and 2017, but
sometimes differs slightly in 2015. We also note
that, in most cases, the percentage responding
passively to the Financial Crisis, the January
volatility, and the presidential election are slightly
higher than the same responses to the hypotheti-
cal moves in the S&P 500. By looking at pairwise
differences across age categories for each year,
we observe that older investors are more likely to
be passive. However, in 2016 and 2017, Genera-
tion X investors (34 to 49 years old) are slightly
less passive than Generation Y investors (18 to
33 years old). In most of the other cases, younger
investors are more passive than older investors
at a 1% confidence level. Comparing the differ-
ent ends of the spectrum in the lower chart of
Figure 7, for each year between 2015 and 2017,
we observe that 79%, 62%, and 79% of pre-Baby
Boomers, respectively, responded that they have
behaved in a passive way, while this number is
just 29% for Generation Y investors in 2015 and
46% and 56% for Generation X investors in 2016
and 2017, respectively. The higher percentage of

older, more passive investors observed may be a
result of their inherent behavior, which is consis-
tent with other empirical evidence, for example
Dorn and Huberman (2005) and Grinblatt and
Keloharju (2009).

Another potential explanation is that younger
investors generally tend to have a higher alloca-
tion of equities in their portfolios, and therefore
would react more to a large change in equity
prices. The differences across gender and net
worth categories are not large, and in almost all
cases not significant at the 5% level (except for the
2016 results, for which the pairwise differences
across gender are actually significant at the 0.1%
level).

4.2 Risk-aversion

Figure 8 compares the estimated risk-aversion
coefficient across demographic categories. First,
we observe that risk-aversion increases with age,
which is consistent with Pålsson (1996). In 2015,
the pairwise differences across generations are
significant at the 0.1% level (except for pre-Baby
Boomers in 2015; standard errors for this cohort
are large, in part, due to the small sample of 207
respondents). In 2016 and 2017, except for pre-
Baby Boomers, these differences are significant
at the 1% level (except when comparing Genera-
tion X with Baby Boomers). Furthermore, women
appear to be slightly more risk averse than men;
these differences are significant at the 0.1% level.
Studies such as Cohn et al. (1975) suggest that
risk-aversion decreases with net worth. We can
only confirm this claim at the 5% level in 2015
(except for the High Net Worth category). In
2016 and 2017, the pairwise differences across
net worth categories are not significant at the 5%
level in most cases.

We also include a comparison of individual risk-
aversion across countries in Figure 9; Figure A.3
in theAppendix presents a year-by-year comparison
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Figure 7 Percent of passive respondents for each scenario across different individual investor demographic
categories between 2015 and 2017. The definitions of investor demographic categories are in Table A.4 in
the Appendix. HNW stands for High Net Worth. Error bars correspond to one standard error, assuming the
respondent chose either the “passive” response or any other response.
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Figure 8 Estimated risk-aversion coefficients across individual investor demographic categories between 2015
and 2017. Error bars correspond to one standard error.
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Figure 9 Estimated risk-aversion coefficients for individual investors across countries between 2015 and 2017.
As some countries have been surveyed only once or twice, the missing data has been left blank on the chart.
Error bars correspond to one standard error.

of individual risk-aversion across countries. Stan-
dard errors are large for a few countries due to the
small sample size, and large differences between
countries are generally not seen. However, in
2017, and to some extent in 2016, pairwise dif-
ferences are significant at the 5% level and even
at the 1% level. The first outlier is Hong Kong
in 2015 and 2016, where investors are much less
risk averse than in almost every other country con-
sidered (the differences are significant at the 5%
level in 2015 and at the 0.1% level in 2016). In
2017, China is significantly less risk averse than
all other countries (except for Colombia and Peru)
at the 5% level.

4.3 Cluster analysis

We now perform clustering on the dataset of
22,400 individual investors pooled across all three

years of the study. We use the responses to the two
S&P 500 asset allocation questions described ear-
lier. The textual responses for the two questions
on reactions to S&P 500 moves are transformed
into numbers ranging from −2 to 2 as shown
in Table 3. We then run a k-means clustering
algorithm assuming six clusters. We choose six
clusters because this partition gives the most
distinct and cleanest clusters in comparison to
using two to five clusters. For robustness we run
the algorithm for different values of the random
seed and perform hierarchical clustering on the
dataset; the results are generally consistent in all
cases.7

Table 4 contains the results of the clustering
procedure. Clusters 1 and 6 are composed of
extrapolators who tend to change equity alloca-
tion in the same direction as a recent S&P 500

Third Quarter 2020 Journal Of Investment Management

Not for Distribution



22 Andrew W. Lo et al.

Table 3 Coding of investor responses for the clustering algorithm. The exact formulation
of the questions and possible responses is in Sections A.1 and A.2 in the Appendix.

Question Response coding

Reaction to S&P 500 Fall Change in Equity Allocation:
−2 - Significant Decrease
−1 - Slight Decrease

0 - I Did Nothing
1 - Slight Increase
2 - Significant Increase

Reaction to S&P 500 Rise Change in Equity Allocation:
Same as for Reaction to S&P 500 Fall

Reaction to Financial Crisis Timing of Decrease in Equity Allocation:
1 - Second Half of 2007
2 - First Half of 2008
3 - Second Half of 2008
4 - First Half of 2009
5 - Second Half of 2009
6 - No Significant Decrease

Reaction to January 2016 Volatility Change in Equity Allocation:
Same as for Reaction to S&P 500 Fall

Reaction to the 2016 Presidential Election Change in Equity Allocation:
Same as for Reaction to S&P 500 Fall

move. In cluster 1, extrapolators react more to a
rise in the S&P 500, with average responses of
−0.7 for an S&P 500 fall and 1.1 for an S&P 500
rise. In cluster 6, extrapolators react more to a
fall in the S&P 500, with average responses of
−2.0 for an S&P 500 fall and 0.8 for an S&P 500
rise. Cluster 2 consists predominantly of passive
investors since the average responses are “close”
to the response corresponding to not changing
equity allocation in each of the two S&P 500 sce-
narios: −0.1 for both an S&P 500 fall and rise.
Cluster 3 contains mostly optimistic investors.
They increase their allocation in both S&P 500
scenarios: average responses are 1.2 for an S&P
500 fall and 1.0 for an S&P 500 rise. Cluster 4
is composed of contrarians who tend to change
equity allocation in the opposite direction as a
recent S&P 500 move: average responses are 0.7

for an S&P 500 fall and −1.7 for an S&P 500 rise.
Finally, cluster 5 contains mostly risk avoiders
who would significantly decrease their allocation
following large moves in the S&P 500: average
responses are −1.5 for an S&P 500 fall and −1.6
for an S&P 500 rise.

To further validate our clustering approach, we
examine the distributions of responses within
each cluster, as shown in Figure A.4 in the
Appendix. It is evident that the distributions for
the risk avoider and both extrapolator clusters are
tightly clustered around the corresponding means
for the reactions to S&P 500 moves. The same
is true for the passive, contrarian, and optimistic
clusters. We conclude that the clustering into six
groups is indeed successful, and the descriptions
of the clusters are appropriate.
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Table 4 Clustering of allocation decision responses from the 2015–2017 individual investor surveys. For each
cluster, we present the percent of respondents and the mean response based on the response coding in Table 3.

We also list the mean values of demographic categories across clusters. For Age, Generation Y = 0 and Generation X = 1, Baby
Boomers = 2, and Pre-Baby Boomers = 3. For Net Worth, Mass Market = 0, Mass Affluent = 1, Emerging HNW = 2, and High Net
Worth = 3. The definitions of demographic categories are in Table A.4 in the Appendix. Advised is the percentage of investors who
use a financial advisor. Retired is the percentage of investors who are retired. From US is the percentage of investors who are from the
US. Gamble Preference corresponds to the one of six gambles from Table 2 chosen by the investor; responses range from 1 (safest) to
6 (riskiest). Risk-Aversion Coefficient is the estimated risk-aversion coefficient based on the responses in each cluster.
For each category, we color in green the cell corresponding to the cluster with the highest mean value. We test for how significant
the difference is between the highest and second-highest means across clusters. We color in red the cell corresponding to the cluster
with the lowest mean value and perform the same test comparing the lowest and second-lowest means across the clusters. *Indicates
significance at the 5% level, **indicates significance at the 1% level, and ***Indicates significance at the 0.1% level.

It is important to note the relative sizes of the clus-
ters from Table 4. Passive investors are the largest
cluster and make up 35% of the whole sample.
Extrapolators consist of 27% of all investors, and
risk avoiders are at 19%. The rest is composed
of optimistic investors (11%) and contrarians
(8%). Because passive investors and risk avoiders
have symmetric responses to the two different
questions about S&P 500 moves, taken as a
whole, individual investors appear to exhibit the
extrapolative behavior that we discussed previ-
ously in Section 3.1.8

To further check the significance of our clus-
tering analysis, we simulate completely random
reactions (i.e., we took reactions to S&P 500
movements to be uniformly distributed over the
set {−2, −1, 0, 1, 2}) and assign labels to the

clusters obtained. If a cluster’s mean reaction
to an S&P 500 decline or increase was smaller
than 0.5, we designate the cluster as “passive
investors”. The four other quadrants of the two-
dimensional response space are equally divided
between extrapolators, risk avoiders, optimistic,
and contrarian investors. The clusters obtained
artificially (by running 10,000 simulations out of
50,000 responses) are drastically different from
the clusters obtained from the survey data. In the
former, we obtain, on average, a small fraction
of passive investors, and the rest of the popu-
lation is equally divided between extrapolators,
contrarian investors, risk avoiders, and optimistic
investors. In the latter, we observe a dominance
of passive investors, as well as a large number of
extrapolators and risk avoiders. The proportion of
optimistic and contrarian investors is smaller.

Third Quarter 2020 Journal Of Investment Management

Not for Distribution



24 Andrew W. Lo et al.

We also look at demographic patterns across dif-
ferent clusters (see Table 4). We assume that the
clusters are independent collections of investors
and compare their demographic averages; tests
for statistical significance are given in Table A.8
in the Appendix. There are no significant differ-
ences in gender. Among the six clusters, passive
investors tend to be older while risk avoiders and
optimistic investors tend to be younger (statis-
tically significant at the 0.1% level, except for
the pairwise comparison between risk avoiders
and optimistic investors). Unsurprisingly, passive
investors are also the most likely to be retired (sig-
nificant at the 0.1% level). This is consistent with
the results shown in Figure 7, which compare the
degree of activity between generations. Here we
have a more detailed breakdown, showing that the
more active group, made up of younger investors,
tends to exhibit risk avoidance behavior following
large S&P 500 changes.

There are no significant differences in net worth
across the clusters—except that the “optimistic”
group has the highest average net worth (signif-
icant at the 1% level). However, an interesting
distinction arises when we look at the propor-
tion of investors in different clusters who use a
financial advisor. We observe that optimistic and
extrapolator clusters are the most likely to use a
financial advisor, even though advisors typically
provide contrarian advice as discussed previously,
but we do not have sufficient evidence to explain
this finding. It may be that advisors often deal
with clients who extrapolate and, consequently,
propose an opposing allocation strategy to miti-
gate this behavioral bias. With passive investors,
contrarians, and risk avoiders, it makes it intu-
itive sense that they are less likely to use an
advisor, given that an advisor would likely try
to discourage a risk avoider from significantly
decreasing their equity allocation in response to
large changes and encourage some fraction of
passive investors into more active allocation.

Another dimension on which we compare
investors is the degree of satisfaction with their
2014 and 2015 investment returns, as shown in
Tables A.5 and A.6 in the Appendix. Not sur-
prisingly, in the 2015 survey, risk avoiders were
much less satisfied in comparison to optimistic
investors (significant at the 1% level). This is
likely explained by their risk avoidance: They
saw large positive returns on their investments
and thus decreased their equity allocation, miss-
ing out on very good market returns over the full
year, with the S&P 500 returning 13.5% in 2014.
We note that financial advisors would be particu-
larly beneficial to risk avoiders, since they would
encourage investors to stay invested in the market
despite large swings, and in this way earn higher
returns over longer time horizons. In the 2016 sur-
vey, risk avoiders were more satisfied with their
2015 returns. The S&P 500 returned 1% in 2015,
which could explain the satisfaction of investors
with conservative strategies.

Risk-aversion also varies across clusters. Pas-
sive investors are the most risk-averse cluster
and optimistic investors are the most risk-seeking
cluster (both are significant at the 0.1% level when
directly comparing the gamble preferences and
risk-aversion coefficients). This is most likely
due to its composition of predominantly older
investors, who are more risk averse than younger
cohorts, as seen earlier. Ironically, risk avoiders
do not appear to be one of the most risk-averse
clusters: The differences are not significant at
the 5% level compared to the contrarians group,
but are significant at the 0.1% level compared to
the optimistic group. We observe that the risk-
avoiders group has the lowest average age and
predominantly consists of millennials. Although
these younger investors may not recall the golden
returns of the 1990s, they may still be psycho-
logically affected by the 2008 financial crisis.
This can cause large movements in the S&P 500
to trigger fear and incentivize these investors to
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decrease their equity allocation. However, the
risk-aversion coefficient is calculated based on
a win-win scenario by presenting six risky win-
ning gambles to the participants. This suggests
that our group of risk avoiders is actually more
sensitive to loss-aversion than the other clusters,
while being ready to take riskier win-win gam-
bles than passive investors or extrapolators. On
the other hand, passive investors, consisting of
the oldest investors, do not react to any move-
ment in the S&P 500 and are not interested in the
riskier winning gambles. The latter is responsi-
ble for their higher risk-aversion coefficient. The
idea that an individual’s experience can affect his
investment preferences has been investigated by
Malmendier and Nagel (2011). It is also interest-
ing to note that the least risk-averse cluster is the
group of optimistic investors, who are willing and
able to make riskier asset-allocation decisions and
riskier gambles. It is not a surprise to observe that
this cluster has the highest average net worth. The
group of optimistic investors also has the high-
est proportion of respondents from the US. This
could suggest that US investors have a different
and more optimistic perception of the S&P 500
than investors from the rest of the world.

Finally, to gauge the importance of these clus-
ters among financial advisors and institutional
investors, we apply cluster analysis to the corre-
sponding survey data. Because the sample sizes
for these groups are much smaller than for the
individual investor sample, we cannot perform
the same in-depth analysis that we do for individ-
uals. However, we can still study the properties
of the largest cluster in each group. In particu-
lar, we use the responses from the two questions
about hypothetical S&P 500 moves to form three
clusters (data exploration yielded three—or four
in the case of 2016 financial advisors—as the
most appropriate number). Tables A.12 to A.16
in the Appendix outline the relative sizes of the
clusters and the average responses within each

cluster. We see that the largest cluster in each sam-
ple clearly corresponds to a contrarian reaction:
it makes up 47% of the sample for advisors and
68% for institutions in 2015 and 34% and 61%,
respectively, for advisors and institutions in 2016.
In 2017, 71% of institutional investors appear to
be contrarian. This further confirms our findings
from Section 3.1 that advisors and institutions are
predominantly contrarian.

5 Conclusion

Using a unique dataset from comprehensive
global surveys conducted over three consecutive
years, we have identified differences in the invest-
ment behavior and risk tolerance preferences
of individual investors, financial advisors, and
institutional investors. Advisors and institutions
exhibit contrarian strategies in their behavior
whereby they tend to change equity allocation
in the opposite direction of recent returns on the
S&P 500. This reaction is particularly strong for
institutional respondents, 67% of whom would
increase their equity allocation following a fall in
the S&P 500, and 68% of whom would decrease
their equity allocation following a rise. This
behavior is not as pronounced among financial
advisors because a large proportion of advisors
tend to act passively and not change allocations
at all.

By asking for preferences among six hypothet-
ical gambles we are able to estimate the risk-
aversion coefficient for each of the three groups.
Consistent with common intuition, individual
investors are by far the most risk averse, whereas
institutional investors are the least risk averse.
We also compare risk-aversion across different
individual demographic categories and find that
risk-aversion increases with age.

We observe a high level of heterogeneity
among individual investors in terms of their
asset-allocation decisions. Using a clustering
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algorithm, we classify investors into five dis-
tinct types: passive investors (about 35% of
respondents); extrapolators (27% of respon-
dents); risk avoiders (19% of respondents);
optimistic investors (11% of respondents); and
contrarians (about 8% of respondents).

Risk avoiders tend to significantly decrease equity
allocation following large changes in the S&P
500 (both positive and negative), while extrap-
olators shift allocation in the same direction as
those changes. Passive investors are, on average,
older and more risk averse than the other types of
investors, while risk avoiders tend to consist of
younger investors.

Our results have important implications for future
research. First, this data gives us new insight into
the asset-allocation decisions of market partici-
pants over medium-term time horizons. While
there have been extensive studies of short-term
trading by individual and institutional investors
(e.g., Grinblatt and Keloharju, 2000; Griffin et al.,
2003), few have looked at the broader decisions
of asset allocation. The fact that institutions and
advisors are largely contrarian in their allocation
strategies, while individual investors are, on aver-
age, slightly extrapolative, may be important in
understanding the process of strategic asset allo-
cation and the trading between these different
market participants at the asset class level.

Another important insight comes from our break-
down of individual investors into clusters of
different behavioral types. Our “risk avoider”
type has seldom been documented in the litera-
ture, and it may prove to be a useful component
of future economic models. Recent papers already
incorporate extrapolators (e.g., Barberis et al.,
2015a) into their models, as well as fundamental
investors, which correspond to our institutional
investors. It would be interesting to see the equi-
librium dynamics of all five individual investor
types play out and the dynamics of potentially

contrarian institutions taking the other side of
trades made by extrapolators.

Finally, it is of significant benefit to study the
behavior of financial advisors, and in particular,
why so many of them advocate contrarian strate-
gies to their clients. It also appears that individuals
who use a financial advisor are more likely to
exhibit extrapolative behavior. Do they ignore
financial advice, or are advisors trying to coun-
teract their extrapolation with contrarian advice?
Further surveys and studies of historical financial
advice and associated client action are needed to
answer these intriguing questions.

A Appendix

In this Appendix, we include the specific sur-
vey questions used for individual and institutional
investors (Section A.1) and financial advisors
(Section A.2), and summarize the characteristics
of the survey participants (Section A.3). In Sec-
tion A.4, we provide a more detailed treatment of
the risk-aversion coefficient calculation. Finally,
in Section A.5, we show the year-by-year results
for the asset allocation questions, and in Sec-
tion A.6 we provide year-by-year results for the
clustering analysis and a statistical significance
analysis of the parameters reported.

A.1 Individual and institutional investor
survey questions

The behavioral questions (1–3) presented in the
individual and institutional investor surveys were
exactly the same. Question 4 was modified each
year (2015–2017) and included only in the indi-
vidual investor survey.

1. Of the following six gambles, which would
you prefer the most?

a. Win $28,000 with probability 100%
b. Win $36,000 with probability 50%; win

$24,000 with probability 50%
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c. Win $44,000 with probability 50%; win
$20,000 with probability 50%

d. Win $52,000 with probability 50%; win
$16,000 with probability 50%

e. Win $60,000 with probability 50%; win
$12,000 with probability 50%

f. Win $70,000 with probability 50%; win
$2,000 with probability 50%

2. How would you change your asset allocation
if the S&P 500 declined between 10% and
20% during the next six months and other asset
classes performed as you expected?

a. I would do nothing
b. I would decrease my stock or shares allo-

cation slightly
c. I would decrease my stock or shares allo-

cation significantly
d. I would increase my stock or shares alloca-

tion slightly
e. I would increase my stock or shares alloca-

tion significantly

3. How would you change your asset allocation
if the S&P 500 increased between 10% and
20% during the next six months and other asset
classes performed as you expected?

a. I would do nothing
b. I would decrease my stock or shares allo-

cation slightly
c. I would decrease my stock or shares allo-

cation significantly
d. I would increase my stock or shares alloca-

tion slightly
e. I would increase my stock or shares alloca-

tion significantly

4. (2015) Around what time during the Finan-
cial Crisis of 2007–2009 did you significantly
decrease your allocation to stocks in your
investment portfolio?

a. Second half of 2007
b. First half of 2008

c. Second half of 2008
d. First half of 2009
e. Second half of 2009
f. I did not significantly decrease my alloca-

tion to stocks during the Financial Crisis

4. (2016) In response to the recent market volatil-
ity in January of 2016, how did you change
your equity allocation?

a. I did nothing
b. I decreased my stock or shares allocation

slightly
c. I decreased my stock or shares allocation

significantly
d. I increased my stock or shares allocation

slightly
e. I increased my stock or shares allocation

significantly

4. (2017) In terms of investing, what did you
do just after the US presidential election on
November 8?

a. I did nothing
b. I decreased my stock or shares allocation

slightly
c. I decreased my stock or shares allocation

significantly
d. I increased my stock or shares allocation

slightly
e. I increased my stock or shares allocation

significantly

A.2 Financial advisor survey questions

The behavioral questions presented in the 2015
and 2016 financial advisor surveys were essen-
tially the same as the questions for individual
investors. For questions pertaining to asset alloca-
tion, advisors were asked about how they would
advise clients to change their allocations rather
than how advisors would alter allocation in their
personal investment portfolios.

Third Quarter 2020 Journal Of Investment Management

Not for Distribution



28 Andrew W. Lo et al.

1. Of the following six gambles, which would
you prefer the most?

a. Win $28,000 with probability 100%
b. Win $36,000 with probability 50%; win

$24,000 with probability 50%
c. Win $44,000 with probability 50%; win

$20,000 with probability 50%
d. Win $52,000 with probability 50%; win

$16,000 with probability 50%
e. Win $60,000 with probability 50%; win

$12,000 with probability 50%
f. Win $70,000 with probability 50%; win

$2,000 with probability 50%

2. How would you advise your clients to change
their asset allocation if the S&P 500 declined
between 10% and 20% during the next six
months and other asset classes performed as
expected?

a. I would advise clients to do nothing
b. I would advise clients to decrease equity

allocation slightly
c. I would advise clients to decrease equity

allocation significantly
d. I would advise clients to increase equity

allocation slightly
e. I would advise clients to increase equity

allocation significantly

3. How would you advise your clients to change
their asset allocation if the S&P 500 increased
between 10% and 20% during the next six
months and other asset classes performed as
expected?

a. I would advise clients to do nothing
b. I would advise clients to decrease equity

allocation slightly
c. I would advise clients to decrease equity

allocation significantly
d. I would advise clients to increase equity

allocation slightly

e. I would advise clients to increase equity
allocation significantly

A.3 Survey respondents characteristics

We provide more details on the subjects included
in the surveys. TableA.1 shows the country break-
down of respondents for the individual investor
surveys in 2015–2017, and Table A.2 presents
parallel data for the financial advisor surveys
in 2015 and 2016. In Table A.3 we list the
types of institutions included in the institutional
investor surveys between 2015 and 2017. Finally,
TableA.4 presents the definitions of the individual
investor demographic categories.

Table A.1 Number of respondents, by country, in
the 2015–2017 individual investor surveys.

Country 2015 2016 2017

Argentina 200 — —
Argentina/Uruguay — — 300
Australia 250 300 400
Canada 250 300 300
Chile 200 250 300
Colombia 200 — 300
Colombia/Peru — 300 300
France 500 400 400
Germany 500 400 400
Hong Kong 500 500 400
Italy 500 400 400
Japan 350 350 300
Korea — — 300
Mexico 350 300 300
Netherlands — 250 300
Singapore 500 400 400
Spain 500 400 400
Sweden — 250 300
Switzerland 350 350 400
Taiwan — 250 300
UAE/Qatar/Kuwait 350 300 300
United Kingdom 750 750 750
United States 750 750 750
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Table A.2 Number of respondents, by
country, in the 2015 and 2016 financial
advisor surveys.

Country 2015 2016

Canada 150 150
Chile 137 150
Colombia — 150
France 150 150
Germany 150 150
Hong Kong 144 150
Italy 150 150
Panama 131 150
Singapore 146 150
Spain 150 150
Switzerland 150 150
UAE/Qatar/Kuwait 144 150
United Kingdom 300 300
Uruguay 140 150
United States 300 300

Table A.3 Breakdown of the number of respondents
by institution type, in the three institutional investor
surveys. *Indicates the number is already included in
the rest of the institution types.

Institution type 2015 2016 2017

Central Bank 11 — —
Corporate Pension Plan 196 172 142
Insurance Company 100 112 107
Non-Profit (Endowment/ 131 146 100

Foundation)
Public/Government 140 133 116

Pension Plan
Sovereign Wealth Fund 69 45 35
Other Institution 13 92 —
Professional Buyer — 200* 178
Total 660 700 700

A.4 Risk-aversion calculation

We present here the calculation of the risk-
aversion coefficient in more detail. We assumed

TableA.4 Descriptions of the different demographic
categories used in the individual investor survey. NW,
Net Worth; HNW, High Net Worth.

Demographic Definition

Generation Y 18–33 Years old
Generation X 34–49 Years old
Baby Boomers 50–68 Years old
Pre-Baby Boomers 69 Years old and above

Mass Market NW: $200,000–$300,000
Mass Affluent NW: $300,000–$500,000
Emerging HNW NW: $500,000–$1,000,000
High Net Worth NW: $1,000,000 and above

that respondents have constant relative risk-
aversion (CRRA) utility, and we want to estimate
a group of respondents’ risk-aversion coefficient,
r, and noise parameter, μ. The expected utility
of a subject considering a particular gamble i is
given by:

E(Ui) = pi,1U(xi,1) + pi,2U(xi,2);

U(x) = x1−r − 1

1 − r
, (A.1)

where xi,1, xi,2 are the two possible payoffs for
the gamble, and pi,1, pi,2 are their associated
probabilities of occurring. In our case, pi,1 =
pi,2 = 1/2, and the expected utility of a subject
considering gamble i becomes:

E(Ui) = x1−r
i,1 + x1−r

i,2 − 2

2(1 − r)
. (A.2)

If r = 1, we assume U(x) = log(x) and
E(Ui) = 1

2 [log(xi,1) + log(xi,2)]. After calculat-
ing the expected utility, for each pair of gambles
i, j, the subject picks gamble i with probability:

P(choose gamble i) = [E(Ui)]1/μ

[E(Ui)]1/μ+[E(Uj)]1/μ

=: pi,j, (A.3)
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where μ is a noise parameter, since a sub-
ject may actually pick gamble j even if gam-
ble i has higher expected utility. If we denote
by ηi the percentage of respondents who pre-
ferred gamble i over gamble i + 1, then the
likelihood function for the parameters μ, r is
proportional to

∏5
i=1 p

ηi

i,i+1p
1−ηi

i+1,i. Thus we are
interested in maximizing the log-likelihood func-
tion

∑5
i=1 ηi log(pi,i+1) + (1 − ηi) log(pi+1,i)

over r and μ. For computational purposes, we
also require r and μ to satisfy the following
constraints: {−20 ≤ r ≤ 20,

0.001 ≤ μ ≤ 20.
(A.4)

We now evaluate the inverse H−1 of the Hessian
matrix. The standard error on r is estimated by√

H−1
1,1 and the standard error on μ is estimated

by
√

H−1
2,2 .

A.5 S&P 500 reactions and risk-aversion

We expand here on the figures presented in Sec-
tion 3. In Figures A.1 and A.2, we present the
reaction of individual investors, financial advi-
sors, and institutional investors to a 10–20%

decrease or increase in the S&P 500. We first
display these results year by year, and then com-
bine the three years of data for each group into a
single plot. For reference, we provide the same
plots for investors and advisors based only in the
US. In Figure A.3, we present an estimate of the
risk-aversion coefficient for individual investors
across countries year-by-year between 2015 and
2017.

A.6 Individual investor clustering

We expand here on the results presented in Sec-
tion 4. In Tables A.5–A.7, we summarize the
results for the 2015, 2016, and 2017 individ-
ual investors clustering analysis. We combine
the 2015–2017 results and plot the responses
of each cluster in Figure A.4. We follow up
on the latter plot by displaying the results of
the 2015, 2016, and 2017 clusters separately in
Figures A.5–A.9. Tables A.8–A.11 show the sta-
tistical significance when comparing the mean
of demographic categories across all clusters of
the combined 2015–2017 analysis, as well as
the 2015, 2016, and 2017 clustering analyses
separately. Finally, Tables A.12 and A.13 and
Tables A.14 and A.16 show the clustering results
obtained in each year for financial advisors and
institutional investors, respectively.
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Figure A.1 Reactions to a decrease in the S&P 500 across three groups globally and in the US in 2015, 2016,
and 2017, considering the three years as a single dataset. Financial advisors were not surveyed in 2017. For each
group and each possible answer, we show error bars corresponding to one standard error, calculated assuming
each respondent chooses either that particular answer or any other answer.
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Figure A.2 Reactions to an increase in the S&P 500 across three groups globally and in the US in 2015, 2016,
and 2017, considering the three years as a single dataset. Financial advisors were not surveyed in 2017. For each
group and each possible answer, we show error bars corresponding to one standard error calculated assuming
each respondent chooses either that particular answer or any other answer.
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Figure A.3 Estimated risk-aversion coefficients for individual investors across countries between 2015 and
2017. The risk-aversion coefficients are sorted in increasing order. Error bars correspond to one standard error.
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Figure A.4 Distributions of responses for the six clusters created from the 2015–2017 individual investor
surveys viewed as one data set. Error bars correspond to one standard error. In the top left plot, we report the
estimated risk-aversion coefficient calculated for each cluster. In the top right figure, we provide the gamble pref-
erences of the individual investors across all groups (which was used to estimate the risk-aversion coefficients).
Finally, the two lower figures show the distribution of responses to the S&P 500 asset allocation questions for
the six groups.
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TableA.5 Clustering of allocation decision responses from the 2015 individual investor survey.
For each cluster, we present the percent of respondents and the mean response based on the
response coding in Table 3.

We also list the mean values of demographic categories across clusters. For Age, Generation Y = 0 and Generation
X = 1, Baby Boomers = 2, and Pre-Baby Boomers = 3. For Net Worth, Mass Market = 0, Mass Affluent = 1,
Emerging HNW = 2, and High Net Worth = 3. The definitions of demographic categories are in Table A.4. Advised
is the percentage of investors who use a financial advisor. Satisfied with 2014 Ret. is the percentage of investors who
were satisfied with their 2014 investment returns. Retired is the percentage of investors who are retired. Gamble
Preference corresponds to the one of six gambles from Table 2 chosen by the investor; responses range from 1
(safest) to 6 (riskiest). Risk-Aversion Coefficient is the estimated risk-aversion coefficient based on the responses in
each cluster.
For each category, we color in green the cell corresponding to the cluster with the highest mean value. We test for
how significant the difference is between the highest and second-highest means across the clusters. We color in red
the cell corresponding to the cluster with the lowest mean value, and perform the same test comparing the lowest
and second-lowest means across the clusters. *Indicates significance at the 5% level, **Indicates significance at the
1% level, and ***Indicates significance at the 0.1% level.
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Table A.6 Clustering of allocation decision responses from the 2016 individual investor surveys. For each
cluster, we present the percent of respondents and the mean response based on the response coding in Table 3.
We label as Semi-Passive investors, those who are passive with respect to the S&P 500 movements, but active
with respect to the January volatility.

We also list the mean values of demographic categories across clusters. For Net Worth, Mass Market = 0, Mass Affluent = 1, Emerging
HNW = 2, and High Net Worth = 3. The definitions of demographic categories are in Table A.4 in the Appendix. Advised is the
percentage of investors who use a financial advisor. Satisfied with 2015 Ret. is the percentage of investors who were satisfied with
their 2015 investment returns. Retired is the percentage of investors who are retired. Gamble Preference corresponds to the one of six
gambles from Table 2 chosen by the investor; responses range from 1 (safest) to 6 (riskiest). Risk-Aversion Coefficient is the estimated
risk-aversion coefficient based on the responses in each cluster.
For each category, we color in green the cell corresponding to the cluster with the highest mean value. We test for how significant the
difference is between the highest and second-highest means across the clusters. We color in red the cell corresponding to the cluster
with the lowest mean value, and perform the same test comparing the lowest and second-lowest means across the clusters. *Indicates
significance at the 5% level, **Indicates significance at the 1% level, and ***Indicates significance at the 0.1% level.
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Table A.7 Clustering of allocation decision responses from the 2017 individual investor survey. For each
cluster, we present the percent of respondents and the mean response based on the response coding in Table 3.
We label as Extrapolators (A) investors, those who are active with respect to the US presidential election, and
we label as Extrapolators (P) investors, those who are passive with respect to the 2016 US presidential election.

We also list the mean values of demographic categories across clusters. For Net Worth, Mass Market = 0, Mass Affluent = 1, Emerging
HNW = 2, and High Net Worth = 3. The definitions of demographic categories are in Table A.4 in the Appendix. Advised is the
percentage of investors who use a financial advisor. Retired is the percentage of investors who are retired. From US is the percentage
of investors from the US. Gamble Preference corresponds to the one of six gambles from Table 2 chosen by the investor; Responses
range from 1 (safest) to 6 (riskiest). Risk-Aversion Coefficient is the estimated risk-aversion coefficient based on the responses in each
cluster.
For each category, we color in green the cell corresponding to the cluster with the highest mean value. We test for how significant the
difference is between the highest and second-highest means across the clusters. We color in red the cell corresponding to the cluster
with the lowest mean value, and perform the same test comparing the lowest and second-lowest means across the clusters. *Indicates
significance at the 5% level, **Indicates significance at the 1% level, and ***Indicates significance at the 0.1% level.
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Figure A.5 Distributions of responses for the four clusters created from the 2015 individual investor survey.
Error bars correspond to one standard error.
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Figure A.6 Distributions of responses for the five clusters created from the 2016 individual investor survey.
Error bars correspond to one standard error.
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Figure A.7 Distributions of responses for the six clusters created from the 2017 individual investor survey.
Error bars correspond to one standard error.
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FigureA.8 Estimated risk-aversion coefficients for individual investors between 2015 and 2017 across clusters.
Error bars correspond to one standard error.
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FigureA.9 Distributions of gamble preferences for individual investors between 2015 and 2017 across clusters.
Error bars correspond to one standard error.
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TableA.8 Hypothesis tests for statistical significance when comparing means of demographic categories across
the six clusters from the 2015 to 2017 individual investor surveys. We assume that each cluster corresponds to
an independent collection of investors. For every demographic, we calculate the mean response within each
cluster. The resulting means are shown in Table 4.

For every two means, we test for statistical significance using Welch’s t-test—with the exception of the risk-aversion coefficient, where
we employ a z-test using the risk-aversion coefficients and associated standard errors from the estimation. Each cell contains the p-value
associated with testing if the column cluster mean minus the row cluster mean is greater than zero. A cell is colored green if the mean
in the row cluster is significantly less than the mean in the column cluster, at the 10% significance level. A cell is colored red if the
mean in the row cluster is significantly greater than the mean in the column cluster, at the 10% significance level.
Extrap. denotes the Extrapolators cluster; Extrap.+ and Extrap.− correspond to the clusters of Extrapolators who react more to a rise
or a decline in the S&P 500, respectively. Risk Av. denotes the Risk Avoiders cluster; Opt. denotes the Optimistic cluster; Contr. denotes
the Contrarians cluster; Risk-Aversion refers to the risk-aversion coefficient; and US corresponds to the percentage of US investors in
the considered cluster.
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Table A.9 Hypothesis tests for statistical significance when comparing means of demographic categories
across the four clusters from the 2015 individual investor survey. We assume that each cluster corresponds to
an independent collection of investors. For every demographic, we calculate the mean response within each
cluster. The resulting means are shown in Table A.5.

For every two means, we test for statistical significance using Welch’s t-test —with the exception of the risk-aversion coefficient,
where we employ a z-test using the risk-aversion coefficients and associated standard errors from the estimation. Each cell contains
the p-value associated with testing if the column cluster mean minus the row cluster mean is greater than zero. A cell is colored green
if the mean in the row cluster is significantly less than the mean in the column cluster, at the 10% significance level. A cell is colored
red if the mean in the row cluster is significantly greater than the mean in the column cluster, at the 10% significance level.
Extrap. denotes the Extrapolators cluster; Risk Av. denotes the Risk Avoiders cluster; Opt. denotes the Optimistic cluster; Risk-Aversion
refers to the risk-aversion coefficient. Satisfied 2014 refers to investor satisfaction with their 2014 investment returns.
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Table A.10 Hypothesis tests for statistical significance when comparing means of demographic categories
across the five clusters from the 2016 individual investor survey. We assume that each cluster corresponds to
an independent collection of investors. For every demographic, we calculate the mean response within each
cluster. The resulting means are shown in Table A.6.

For every two means, we test for statistical significance using Welch’s t-test —with the exception of the risk-aversion coefficient,
where we employ a z-test using the risk-aversion coefficients and associated standard errors from the estimation. Each cell contains
the p-value associated with testing if the column cluster mean minus the row cluster mean is greater than zero. A cell is colored green
if the mean in the row cluster is significantly less than the mean in the column cluster, at the 10% significance level. A cell is colored
red if the mean in the row cluster is significantly greater than the mean in the column cluster, at the 10% significance level.
Extrap. denotes the Extrapolators cluster. Semi-Pass. corresponds to the cluster of individuals who are passive with respect to the
S&P 500 movements, but are active with respect to the January volatility. Risk Av. denotes the Risk Avoiders cluster; Opt. denotes the
Optimistic cluster; Risk-Aversion refers to the risk-aversion coefficient. Satisfied 2015 refers to investor satisfaction with their 2015
investment returns.
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Table A.11 Hypothesis tests for statistical significance when comparing means of demographic categories
across the six clusters from the 2017 individual investor survey. We assume that each cluster corresponds to
an independent collection of investors. For every demographic, we calculate the mean response within each
cluster. The resulting means are shown in Table A.7.

For every two means, we test for statistical significance using Welch’s t-test —with the exception of the risk-aversion coefficient,
where we employ a z-test using the risk-aversion coefficients and associated standard errors from the estimation. Each cell contains
the p-value associated with testing if the column cluster mean minus the row cluster mean is greater than zero. A cell is colored green
if the mean in the row cluster is significantly less than the mean in the column cluster, at the 10% significance level. A cell is colored
red if the mean in the row cluster is significantly greater than the mean in the column cluster, at the 10% significance level.
Contr. denotes the Contrarians cluster; Risk Av. denotes the Risk Avoiders cluster; Opt. denotes the Optimistic cluster; Extrap. denotes
the Extrapolators cluster; and Extrap A and Extrap P correspond to the clusters of Extrapolators who are active or passive with respect
to the 2016 US presidential election, respectively. Risk-Aversion refers to the risk-aversion coefficient and US corresponds to the
percentage of US investors in the considered cluster.
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TableA.12 Clustering of allocation decision responses from the 2015
financial advisor survey. For each cluster, we present the percent
of respondents and mean response based on the response coding in
Table 3.

Clustering of financial advisors (2015)

Cluster 1 Cluster 2 Cluster 3

% Respondents 47% 37% 16%

Allocation decisions

Behavior Contrarian Passive Extrapolators

Reaction to S&P 500 Fall 1.1 0.4 −1.4
Reaction to S&P 500 Rise −1.1 0.2 0.3

Table A.13 Clustering of allocation decision responses from the 2016 financial
advisor survey. For each cluster, we present the percent of respondents and mean
response based on the response coding in Table 3.

Clustering of financial advisors (2016)

Cluster 1 Cluster 2 Cluster 3 Cluster 4

% Respondents 36% 34% 8% 22%

Allocation decisions

Behavior Passive Contrarian Optimistic Risk Avoiders

Reaction to S&P 500 Fall 0.1 1.3 1.1 −0.8
Reaction to S&P 500 Rise 0.2 −1.1 1.3 −1.1

Table A.14 Clustering of allocation decision responses from the 2015 institu-
tional investor survey.

Clustering of institutional investors (2015)

Cluster 1 Cluster 2 Cluster 3

% Respondents 68% 22% 10%

Allocation decisions

Behavior Contrarian Passive/Extrapolator Risk Avoiders

Reaction to S&P 500 Fall 1.5 −0.6 −1.4
Reaction to S&P 500 Rise −1.1 0.7 −1.7
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Table A.15 Clustering of allocation decision responses from the 2016 institu-
tional investor survey.

Clustering of Institutional Investors (2016)

Cluster 1 Cluster 2 Cluster 3

% Respondents 61% 34% 4%

Allocation Decisions

Behavior Contrarian Passive/Risk Avoiders Optimistic

Reaction to S&P 500 Fall 1.3 −0.6 1.2
Reaction to S&P 500 Rise −1.2 −0.3 1.2

Table A.16 Clustering of allocation decision responses from the 2017 institu-
tional investor survey.

Clustering of institutional investors (2017)

Cluster 1 Cluster 2 Cluster 3

% Respondents 9% 20% 71%

Allocation decisions

Behavior Risk Avoiders Passive/Extrapolator Contrarian

Reaction to S&P 500 Fall −1.6 −0.3 1.2
Reaction to S&P 500 Rise −1.1 0.4 −1.1
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Notes
1 The survey participants were randomly sampled each

year. Some participants may be surveyed multiple times
across the three years.

2 While a large number of individual investors are passive
or risk avoiders, both of these groups have symmetric
reactions to large moves in the S&P 500: they either do
nothing or significantly decrease equity allocation.

3 See, for example, Griffin et al. (2003), Jackson (2003),
and Kaniel et al. (2008).

4 Winchester et al. (2011) find that investors using a finan-
cial advisor are 1.5 times more likely to stick to long-term
investment decisions.

5 The proportion of respondents decreasing their equity
allocation is calculated by counting all respondents who
answered the survey question with “large decrease” or
“slight decrease”.

6 We do not include institutional investors in the 2015 com-
parison because the sample sizes at the country level are
small in the institutional investor survey.

7 We have also performed separate clustering analysis on
each year from 2015 to 2017 and have included in the
analysis the additional asset allocation question from
each year. The verbal responses were also transformed
into numbers as shown in Table 3; the numbers range
from 1 to 6 for the reaction to the Financial Crisis (2015
survey), from −2 to 2 for the reaction to the January
volatility (2016 survey), and from −2 to 2 for the reaction
to the 2016 US presidential election (2017 survey). These
results are presented in Section A.6 in the Appendix.

8 We obtain similar results when re-running the clustering
algorithm for different values of the random seed.
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