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a b s t r a c t

Combining monthly survey data with matching trading records, we examine how individual investor per-
ceptions change and drive trading and risk-taking behavior during the 2008–2009 financial crisis. We
find that investor perceptions fluctuate significantly during the crisis, with risk tolerance and risk percep-
tions being less volatile than return expectations. During the worst months of the crisis, investors’ return
expectations and risk tolerance decrease, while their risk perceptions increase. Towards the end of the
crisis, investor perceptions recover. We document substantial swings in trading and risk-taking behavior
that are driven by changes in investor perceptions. Overall, individual investors continue to trade actively
and do not de-risk their investment portfolios during the crisis.

� 2012 Elsevier B.V. All rights reserved.

1. Introduction

An extensive literature examines the causes and consequences
of the 2008–2009 financial crisis for housing and securitization
markets, financial institutions, corporate investment decisions,
household welfare, bank lending, financial contagion, financial reg-
ulation, as well as institutional investors.1 Less is known, however,
about the impact of the crisis on individual investors’ perceptions
and behavior. It is important to also study the experiences of this
group of investors, as their behavior can affect asset prices (Lee

et al., 1991; Hirshleifer, 2001; Kumar and Lee, 2006; Kogan et al.,
2006), return volatility (Foucault et al., 2011), and even the macro-
economy (Korniotis and Kumar, 2011a). Moreover, the economic
significance of individual investors’ stock-market participation rises
because of an increasing self-responsibility for building up retire-
ment wealth.

To examine how individual investors’ perceptions as well as their
behavior changes during the crisis, we use a panel-data set which
combines monthly survey data with matching brokerage records.
For each month between April 2008 and March 2009, we measure
individual investors’ perceptions in a survey on their expectations
for stock-market returns, their risk tolerance, and their risk percep-
tions.2 In addition, we collect information on these investors’ trading
and risk-taking behavior through their brokerage records. The sample
period includes, on the one hand, the months when worldwide stock
markets were hit hardest, that is, September and October 2008. Dur-
ing these months, in the US, Lehman Brothers collapsed and AIG was
bailed out, and in Europe, parts of ABN AMRO and Fortis were nation-
alized. On the other hand, stock markets were still relatively calm at
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1 See, for example, Demyanyk and Van Hemert (2011) (housing and securitization
markets), Maddaloni and Peydró (2011) and Brunetti et al. (2011) (financial
institutions), Campello et al. (2011) (corporate investment decisions), Bricker et al.
(2011) (household welfare), Santos (2011) and Ivashina and Scharfstein (2010) (bank
lending), Longstaff (2010), Aloui et al. (2011), and Baur (2012) (financial contagion),
Jin et al. (2011) and Moshirian (2011) (financial regulation), and Ben-David et al.
(2012) (institutional investors).

2 Whenever we do not specifically refer to return expectations, risk tolerance, or
risk perceptions, the term ‘‘perceptions’’ is used to refer to these survey variables in a
general way to set them apart from the brokerage data.
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the beginning of the sample period (April 2008), while at the end of
the sample period, stock markets already began to recover (March
2009). As such, the available data provide a relatively complete cover-
age of the crisis’s impact on the stock markets.

The brokerage records at hand show that individual investors
were hit hard by the financial crisis: several months of double-digit
negative stock-market returns almost halved their portfolio values
within the sample period. According to conventional wisdom (Stev-
erman, 2009; Shell, 2010) as well as expectations from prior litera-
ture (Malmendier and Nagel, 2011), this dramatic shock to investor
wealth, combined with this market period’s uncertainty and volatil-
ity, could permanently shift investor perceptions of the stock mar-
ket as well as of their personal investments. In particular, the
financial crisis could be expected to make individual investors
aware of the true risk of investing in stocks, decreasing their return
expectations and risk tolerance, increasing their risk perceptions,
and leading them to de-risk their investment portfolios.

Our results, however, challenge these predictions: although the
financial crisis temporarily decreases individual investors’ return
expectations and risk tolerance, and increases their risk percep-
tions, these variables quickly recover. Furthermore, investors con-
tinue to trade and do not de-risk their investment portfolios during
the crisis. Investors also do not try to reduce risk by shifting from
risky investments to cash. Instead, investors use the depressed as-
set prices as a chance to enter the stock market.

The remainder of this paper is organized as follows. In Section 2
we present related literature and develop the hypotheses. In Sec-
tion 3 we introduce the data. In Section 4 we set out the results.
In Section 5 we present robustness checks and evaluate alternative
explanations. In Section 6 we conclude.

2. Literature and hypotheses

In this section we develop hypotheses about the expected
changes in investor perceptions and behavior during the financial
crisis. Recent research shows a persistent effect of investor psy-
chology on trading and risk-taking behavior (Barber and Odean,
2001; Bailey et al., 2011). A key finding from such studies is that
individual investors have difficulty learning from their experi-
ences, and if they learn, this is a slow process (Gervais and Odean,
2001; Seru et al., 2010). Moreover, individual investors often fail to
update their behavior to match their experiences and are relatively
unaware of their return performance (Glaser and Weber, 2007).
Thus, it seems that at least during tranquil times, investors’ expe-
riences have little or no impact on their perceptions and behaviors.

Extreme events such as the 2008–2009 financial crisis, how-
ever, may have a strong impact on individual investors because
of their salience (Kahneman and Tversky, 1972). Malmendier and
Nagel (2011), for example, suggest that dramatic experiences, such
as the Great Depression of the 1930s, can have a permanent impact
on investors’ perceptions and risk-taking behavior. Thaler and
Johnson (1990) as well as Barberis (2013) find that experiencing
a number of consecutive losses reduces investors’ subsequent will-
ingness to take risks. As the financial crisis combines an unex-
pected and negative shock to investors’ wealth as well as their
returns with an uncertain and volatile market environment, we
hypothesize that:

H1. The financial crisis depresses individual investors’ perceptions.
That is, their return expectations and risk tolerance decrease, while
their risk perceptions increase

H2. The financial crisis makes investors aware of a higher than
expected investment risk. In response, individual investors reduce
their portfolio risk

During the financial crisis, investors are exposed to an unusu-
ally high volume of dramatic and unexpected news (Dzielinski,
2011). Receiving (too) much information can result in information
overload (Lam et al., 2011), which stimulates status-quo bias, thus
potentially reducing individual investors’ trading activity during
the crisis (cf. Agnew and Szykman, 2005). Alternatively, however,
the large amount of information investors receive during a crisis
may induce frequent changes in their perceptions, as well as a lar-
ger divergence of such perceptions (disagreement amongst various
investors). Glaser and Weber (2005), for example, find an increase
in the standard deviation of individual investors’ return and vola-
tility forecasts directly after September 11 and the subsequent
stock-market turmoil. Changes in and divergence of perceptions
are both expected to lead to higher trading activity: the first effect
provides more reasons to trade, the second effect makes it more
likely to find a trading counterpart (cf. Harris and Raviv, 1993;
Banerjee, 2011). Based on the prior discussion, we develop two
mutually exclusive hypotheses:

H3a. The frequent arrival of information during the financial crisis
leads to information overload. As a result, individual investors
reduce their trading activity

H3b. The frequent arrival of information during the financial crisis
changes investor perceptions and creates a larger divergence in
their perceptions. As such, having more reasons as well as oppor-
tunities to trade increases individual investors’ trading activity

3. Data

To test the hypotheses, we combine brokerage records of 1510
clients of the largest discount broker of the Netherlands with
matching monthly questionnaire data that we collected for these
investors from April 2008 through March 2009. The investors do
not receive investment advice and manage their own accounts,
which ensures that the observed trading patterns, as well as survey
responses, reflect their own decision making and opinions. An
additional advantage of discount-brokerage data is that this is
the dominant channel through which both US and Dutch individu-
als invest (Barber and Odean, 2000; Bauer et al., 2009). As in Bauer
et al. (2009), we exclude accounts of minors (age < 18 years) and
those with an average end-of-month portfolio value (in the sample
period) of less than €250. Furthermore, to exclude professional
traders, we discard accounts in the top 1% of annual trading vol-
ume, number of transactions, or turnover distributions. Imposing
these criteria leaves 1376 individual accounts for analysis.

3.1. Brokerage records

Brokerage records are available for investors who completed at
least one survey during the sample period. A record consists of an
identification number, a transaction date and time, a buy/sell indi-
cator, the type of asset traded, the gross transaction value, and
transaction commissions. The records also contain information
on investors’ daily account balances, demographics such as age
and gender, and their 6-digit postal code. Based on this postal code,
which is unique to each street (or even parts of a street) in the
Netherlands, and data from Statistics Netherlands, we assign in-
come and residential house value to each investor.3 Table 1 defines
all variables. Table 2 shows descriptive statistics.

3 Home ownership rates are high in the Netherlands (67.5%, as of 2008 (Eurostat,
2011)), as well as skewed towards wealthier households (Rouwendal, 2007). Thus, it
is likely that the assigned house values correspond closely to the value of the houses
actually owned by the investors in the sample.
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