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That behavioral finance has revolutionized the way we think about investments cannot be denied. But
its intellectual appeal may lie in its cross-disciplinary nature, marrying the field of investments with
biology and psychology. This literature review discusses the relevant research in each component of what
is known collectively as behavioral finance.
This review of behavioral finance aims to focus on articles with direct relevance to practitioners of investment
management, corporate finance, or personal financial planning. Given the size of the growing field of behavioral
finance, the review is necessarily selective. As Shefrin (2000, p. 3) points out, practitioners studying behavioral
finance should learn to recognize their own mistakes and those of others, understand those mistakes, and take
steps to avoid making them. The articles discussed in this review should allow the practitioner to begin this journey.
Traditional finance uses models in which the economic agents are assumed to be rational, which means they
are efficient and unbiased processors of relevant information and that their decisions are consistent with utility
maximization. Barberis and Thaler (2003, p. 1055) note that the benefit of this framework is that it is “appealingly
simple.” They also note that “unfortunately, after years of effort, it has become clear that basic facts about the
aggregate stock market, the cross-section of average returns, and individual trading behavior are not easily
understood in this framework.”
Behavioral finance is based on the alternative notion that investors, or at least a significant minority of them,
are subject to behavioral biases that mean their financial decisions can be less than fully rational. Evidence of these
biases has typically come from cognitive psychology literature and has then been applied in a financial context.
Examples of biases include
• Overconfidence and overoptimism—investors overestimate their ability and the accuracy of the information
they have.
• Representativeness—investors assess situations based on superficial characteristics rather than underlying
probabilities.
• Conservatism—forecasters cling to prior beliefs in the face of new information.
• Availability bias—investors overstate the probabilities of recently observed or experienced events because the
memory is fresh.
• Frame dependence and anchoring—the form of presentation of information can affect the decision made.
• Mental accounting—individuals allocate wealth to separate mental compartments and ignore fungibility and
correlation effects.
• Regret aversion—individuals make decisions in a way that allows them to avoid feeling emotional pain in the
event of an adverse outcome.
Behavioral finance also challenges the use of conventional utility functions based on the idea of risk aversion.
For example, Kahneman and Tversky (1979) propose prospect theory as a descriptive theory of decision making
in risky situations. Outcomes are evaluated against a subjective reference point (e.g., the purchase price of a
stock) and investors are loss averse, exhibiting risk-seeking behavior in the face of losses and risk-averse behavior
in the face of gains.
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One aspect of the discussion about rational and irrational investors that is important to consider is the extent
to which professional traders and money managers are subject to the same behavioral biases that are more
commonly discussed in the context of individual (typically assumed uninformed) investors. A number of articles—
discussed here—consider this issue directly and find that professionals are far from immune to the biases. A full
description of these biases and the evidence for them is beyond the scope of this review. Readers who would like
a more detailed discussion should refer to Barberis and Thaler (2003) and Shefrin (2000).
Although the existence of behavioral biases among some investors is an essential component of behavioral
finance, a second essential strand relates to the limits to arbitrage. Traditional finance holds that if some (irrational)
investors misprice assets, the mispricing will be corrected by the trading actions of rational investors (arbitrageurs)
who spot the resulting profit opportunity, buy cheap assets, and sell expensive ones. Behavioral finance theory
counters that mispricing may persist because arbitrage is risky and costly, which has the result of limiting the
arbitrageurs’ demand for the fair-value restoring trades (Shleifer and Vishny 1997).
The existing academic literature has tended to develop behavioral finance against the “foil” of traditional
rational finance. But a number of authors (e.g., Statman 1999a; Thaler 1999) make the case for the “end of
behavioral finance,” arguing that because all financial theory requires some assumptions about investor behavior,
researchers should strive to make the best assumptions about behavior in all models rather than invent a subclass
of models featuring empirically observed behavior. Despite great strides in recent years, behavioral finance does
not appear to have reached the point of being considered in all models.
Investors seeking a more comprehensive introduction to the field are directed to the review articles by
Hirshleifer (2001) and Barberis and Thaler (2003) as well as to the relevant articles in the November/December
1999 issue of the Financial Analysts Journal. Shefrin’s (2000) book Beyond Greed and Fear is also recommended.
In the following sections, we discuss key areas in the application of behavioral finance. We discuss the limits
to arbitrage and then proceed to discuss behavioral asset pricing theory, behavioral corporate finance, and evidence
of individual investor behavior and behavioral portfolio theory. We also discuss briefly the psychology of risk,
ethics, and the emerging field of neuroeconomics. The final section of this review provides a bibliography with a
brief summary of each reference.

The Limits to Arbitrage
A key argument in behavioral finance is that the existence of behavioral biases among investors (noise traders)
will affect asset prices and returns on a sustained basis only if limits to arbitrage also exist that prevent rational
investors from exploiting short-term mispricings and, by doing so, returning prices to equilibrium values. Evidence
suggests that limits to arbitrage exist, for example, in the failure to eliminate obvious and straightforward
mispricing situations. Mitchell, Pulvino, and Stafford (2002) are able to document 82 cases in which the market
value of a company is less than the market value of the company’s stake in its subsidiary. These situations imply
arbitrage opportunities leading to swift correction of the pricing anomaly, but the authors find a degree of
persistence that indicates barriers to arbitrage.
Barberis and Thaler (2003) outline the various issues that create limits to arbitrage. When the mispriced asset
lacks a fairly priced close substitute, arbitrageurs are faced with fundamental risk in that they are unable to effectively
hedge their position in the mispriced asset from adverse changes in fundamentals. Even if a close substitute is
available, arbitrageurs face noise trader risk. Because trading by uninformed investors may cause the mispricing to
increase before it corrects, the arbitrageur may be unable to maintain the position in the face of margin calls,
especially when trading with other people’s capital, as in institutional investment management. Finally, other issues
include high implementation costs for any arbitrage trade. At the extreme, taking a short position in an overpriced
security may be impossible if, for example, stock lending is prohibited or no shares are available to borrow.
On the latter point, Lamont and Thaler (2003) review examples in which the market value of spun-out
subsidiaries of tech companies exceeded that of the parent company that retained a majority stake in the spinout.
In these cases, short-selling of the spinout was difficult, expensive, or impossible, reducing or eliminating the
arbitrage opportunity.
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Behavioral Asset Pricing
Whereas academics talk about asset pricing and about explaining the cross-section of stock returns, for
practitioners, the same issues fall under the simpler heading of “stock picking.” If behavioral biases among investors
cause mispricing of stocks in a predictable fashion, then active managers may have the scope to beat the market
by using strategies based on these sources of mispricing.
Investor Sentiment. One important issue is whether investor sentiment has the potential to affect stock
returns, which is considered self-evident by most practitioners. But traditional finance theory has little role for
sentiment in asset pricing.
Recent behavioral literature (Baker and Wurgler 2006; Kumar and Lee 2006; Tetlock 2007) suggests evidence
of investor sentiment affecting stock returns. The effect is most pronounced for stocks that are difficult to value
and/or hard to arbitrage. This category includes small stocks, young stocks, unprofitable stocks, and extremegrowth stocks. When investor sentiment is high, subsequent returns for these types of stocks tend to be relatively
low, and vice versa.
Causes of swings in investor sentiment vary and, in some cases, can be quite trivial. Hirshleifer and Shumway
(2003) present evidence that daily returns across the world’s markets are affected by the weather in the city of the
country’s leading stock exchange. Unfortunately, a strategy to exploit this predictability in returns involves quite
frequent trading, and trading costs may well eliminate any available gains for most investors. Kamstra, Kramer,
and Levi (2003) provide similar evidence, showing that returns in various countries through the year are related
to hours of daylight—a result possibly driven by the occurrence of seasonal affective disorder.
The effect of sentiment is evident in various arenas. For example, Gemmill and Thomas (2002) show that
noise trader sentiment, as proxied by retail investor fund flows, leads to fluctuations in the discount of closed-end
funds. Of note, one measure of sentiment that does not predict returns is the current sentiment—bullish or
bearish—of investment newsletter writers. Rather, recent past returns predict the sentiment of the writers, which,
in turn, has no correlation with future returns (Clarke and Statman 1998).
Under- and Overreaction. Another key area of behavioral research relates to the extent to which
investors under- or overreact to information in pricing securities. The available empirical evidence appears to
suggest short-term (up to 12 months) return continuations, or momentum (e.g., Jegadeesh and Titman 1993),
but longer term (three- to five-year) reversals (e.g., De Bondt and Thaler 1985; Lakonishok, Shleifer, and Vishny
1994). This evidence poses something of a challenge for behavioral researchers to come up with a theory that
explains initial underreaction but longer term overreaction and rebuts Fama’s (1998) contention that a market
that overreacts about as much as it underreacts can be regarded as broadly efficient.
Various behavioral models have been developed to explain the empirical findings. In Barberis, Shleifer, and
Vishny (1998), investors suffer conservatism bias and use the representativeness heuristic. Conservatism means
that individuals are slow to change their beliefs in the face of new evidence and can explain why investors would
fail to take full account of the implications of an earnings surprise. The representativeness heuristic means that
individuals assess the probability of an event or situation based on superficial characteristics and similar experiences
they have had rather than on the underlying probabilities. This approach can mean that investors, seeing patterns
in random data, could extrapolate a company’s recent positive earnings announcements further into the future
than is warranted, creating overreaction.
Daniel, Hirshleifer, and Subrahmanyam (1998) present a related model based on overconfidence and biased
self-attribution. Overconfidence leads investors to overweight their private information in assessing the value of
securities, causing the stock price to overreact. When public information arrives, mispricing is only partially corrected,
giving rise to underreaction. Furthermore, biased self-attribution means that when public information confirms the
initial private signal, investor confidence in the private signal rises, leading to the potential for overreaction.
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Finally, Hong and Stein (1999) present a model populated by “news watchers,” those who base their trades
on private information but not past prices, and “momentum traders,” those who base their trades on past price
trends. News spreads slowly among the news watchers, causing initial underreaction, but it is followed by
momentum buying that can create an eventual overreaction.
Related empirical work includes Dreman and Berry’s (1995) study that finds an asymmetry of response to
earnings surprise between low and high P/E stocks. Low P/E (i.e., value) stocks respond most favorably to a positive
earnings surprise, suggesting the low P/E status may be the result of prior overreaction to negative news. Lee and
Swaminathan (2000) show that turnover levels provide a link between value and momentum effects. Winners with
high past volume experience reversals at five-year horizons, consistent with initial underreaction and eventual
overreaction. They argue also that as stocks decline in popularity, trading volume drops off and the stocks become
neglected value stocks. Taffler, Lu, and Kausar (2004) document market underreaction to the bad news contained
in going-concern-modified audit reports. The underreaction may be the result of the limits to arbitrage in the
sample companies, predominantly small loser stocks, but the authors cannot rule out the behavioral explanation of
investors (professional and individual) being in denial of the implications of the going-concern opinion.
Other articles attempt to explain short-term momentum in returns, arguably the most difficult empirical
finding to reconcile with traditional rational finance theory. Grinblatt and Han (2005) argue that prospect theory,
and the resulting tendency of investors to hold losing positions and sell winners, explains the momentum effect.
This trading behavior of investors means prices underreact to news and momentum occurs as the mispricing slowly
corrects. For example, when good news emerges about a stock, selling by investors who, subject to the disposition
effect, are inclined to sell winners will slow the pace at which the good news can be reflected in a higher stock
price. The authors find that a proxy for unrealized gains, which will determine investors’ disposition to sell or
hold, can explain the level of momentum profits.
Representativeness Bias and “Good Companies.” The representativeness heuristic involves
individuals assessing situations based on superficial characteristics rather than underlying probabilities. One
possible manifestation of this inclination is the assumption that the shares of a “good company” will be a good
investment. Shefrin and Statman (1995) show that survey respondents believe that the shares of companies that
do well in the annual Fortune magazine survey of corporate reputation will prove to be good investments. Their
findings indicate that these companies tend to be large companies (past winners) with low book-to-market ratios,
which are characteristics linked empirically to poor subsequent returns. More recent work is somewhat mixed.
Anderson and Smith (2006) find that the shares of the Fortune survey’s most admired companies outperform the
S&P 500 Index in the periods following publication of the survey results, whereas Statman, Fisher, and Anginer
(2008) use a longer sample and find results consistent with Shefrin and Statman (1995).
Cooper, Dimitrov, and Rau (2001) show that investors can be influenced also by the name a company adopts,
again consistent with the representativeness heuristic. Their analysis of 95 companies that changed to dot-com
(.com) names during 1998 and 1999 finds that these companies earned statistically significant and sizably positive
abnormal returns that did not appear to reverse in the following 120 trading days. They note that adoption of the
dot-com name appears to lead to “investor mania.” Not all of the companies that changed names had substantial
involvement with the internet, but the extent to which they did was not related to the share price response.
The Equity Risk Premium. The relatively high level of the equity risk premium—that is, the excess
return of equities over bonds or T-bills—is another empirical finding regarded by some authors in the traditional
finance literature as a puzzle. Behavioral theories may offer some solution to the puzzle. Benartzi and Thaler
(1995) argue that loss-averse investors who evaluate their portfolio on a regular—at least annual—basis will require
a high risk premium to be induced to invest in equities. For these investors, losses are weighed more heavily than
comparable-sized gains, and given the distribution of gains and losses at short horizons, investors who regularly
evaluate their portfolios will often be confronted with painful losses.
4
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Asness (2000) presents an explanation for time variation in the equity risk premium based on the idea that the
relative yield on stocks versus bonds will reflect the experience of each generation of investors with each asset class,
particularly in terms of volatility. The risk premium at any point in time is argued to be determined by the relative
volatility of stocks and bonds over the past 20 years (i.e., the personal experience of the majority of current investors).
The results are shown to be robust when changing the horizon to between 10 and 30 years. The results can explain
why stocks previously yielded more than bonds but in the more recent past have had the opposite relationship. (See
also Zhiyi Song’s literature review on the Equity Risk Premium: www.cfapubs.org/toc/rflr/2007/2/1.)

Behavioral Corporate Finance
Behavioral finance also has applications in analysis of corporate finance decisions. As Baker, Ruback, and Wurgler
(2007) note, the extension of behavioral ideas to corporate finance has taken two distinct paths. The first path,
which takes the view that investors are less than fully rational, analyzes the corporate financing decisions made by
management in response to the behavior of investors—that is, the rational managers make decisions in response
to the mispricing of securities by behaviorally biased investors. The second path holds that corporate managers
can be subject to behavioral biases and that some of the corporate finance transactions they undertake are the
result of those biases. For example, managers may make certain decisions because they are overconfident about
their abilities or the prospects for their firm or because they are loss averse. Baker et al. (2007) note that the second,
“irrational managers,” path is somewhat less developed than the first path, which focuses on managerial responses
to market mispricing.
Rational Managers and Irrational Investors. The rational managers/irrational investors school
of thought has its main implications in terms of corporate financial structure and the timing of securities issues.
For example, Baker and Wurgler (2000) find that the share of equity issues relative to total equity and debt issues
is high before periods of low equity market returns, suggesting that companies time their equity issues to take
advantage of positive investor sentiment and market mispricing. These results suggest also that corporate capital
structure often reflects the cumulative outcome of past attempts to time the equity market rather than some target
capital structure (Baker and Wurgler 2002).
Baker and Wurgler (2004) argue that dividend policy may be influenced by managers “catering” to the
demands of investors. According to the authors, managers rationally cater to investor demand by paying dividends
when investors put higher prices on payers and not paying when investors prefer nonpayers. The authors show
that the lagged dividend premium—the difference between the average market-to-book ratio for dividend payers
relative to the average for nonpayers—is positively related to dividend initiations. The authors argue also that
investors’ time-varying demand for dividends is related to sentiment. When the dividend premium is high,
investors are seeking companies that exhibit characteristics of safety, and when it is low, investors are seeking
maximum capital growth.
Shleifer and Vishny (2003) present a model that seeks to explain merger and acquisition (M&A) deals in
behavioral terms. In the model, stocks are mispriced and management perceives and responds to the mispricing.
The authors argue that M&A decisions and decisions about methods of financing deals are driven by misvaluations
of the participating companies; for example, acquisitions will involve payment in stock when valuations are high.
The model suggests that acquisitions for stock are made by overvalued companies and target companies tend to
be less overvalued. The model is able to explain many of the observed characteristics of the M&A market.
Behavioral finance also has implications for the market for IPOs. These offerings are widely documented as
showing high first-day returns, usually taken to imply that the issues are underpriced at the offering price. One
puzzle is why issuers and pre-IPO shareholders are prepared to tolerate this “money left on the table” phenomenon.
Loughran and Ritter (2002) propose a model based on prospect theory in which issuers are likely to net the amount
of money left on the table by an underpriced offering together with the “gain” in their wealth that comes from
the rise in the price of the shares that they retain in the company. The net amount will often be a positive sum
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with the increase in value of the retained holdings exceeding the difference between the offer price and the market
price for the shares sold in the offering. Furthermore, the most underpriced offerings tend to be those in which
the offer price has been revised up in the face of strong demand from the price set out in the prospectus. Therefore,
the original pre-IPO shareholders can offset the loss of the underpricing with the good news that their total wealth
is higher than was previously expected. Ljungqvist and Wilhelm (2005) provide some support for this hypothesis
in that issuers of underpriced offerings often use the IPO underwriter for subsequent equity issues, suggesting
they are not unhappy with the service received.
Irrational Managers. Despite the suggestion by Baker and Wurgler (2004) that the irrational managers
school of behavioral corporate finance is currently underdeveloped, the theory can be regarded as having a relatively
long history. For example, Roll’s (1986) “hubris hypothesis” of takeovers is based on the idea of overconfidence
among managers, which leads them to overestimate the gains to be made from corporate activity. More recently,
Doukas and Petmezas (2007) calculate a measure of management overconfidence and find overconfident
managers’ companies earn lower merger announcement returns and have poorer long-term share price
performance. Self-attribution bias also appears to be at play, in that returns are lower for serial acquirers (five or
more deals in three years) than for first-time deals.
Another example of the managerial overconfidence idea relates to project appraisal and internal investment
decisions. Malmendier and Tate (2005) argue that overconfident management overestimates the returns on
investment projects and views external funds as too costly. They tend to overinvest when internal funds are
abundant but refrain from investing when external funds are required. The authors use management’s personal
financial exposure to company-specific risk as a proxy for overconfidence and find that investment by overconfident
CEOs is closely related to cash flow.

Investor Behavior and Behavioral Portfolio Theory
In this section, we look at the trading and portfolio construction behavior of investors without regard to whether
or not that behavior has a lasting impact on market prices. We consider the evidence for professional investors,
fiduciaries (such as pension fund trustees), and individual investors.
Professional Investors. Categorizing market participants as informed and uninformed traders, or noise
traders and arbitrageurs, encourages the perspective of professional investors as the rational, informed arbitrageurs.
But plenty of evidence is available of behavioral biases being displayed by professional investors, even in “real
money” situations.
Hong, Kubik, and Stein (2005) find that mutual fund managers herd in terms of the stocks that they buy or
sell during a particular quarter. Coval and Shumway (2005) show that traders at the Chicago Board of Trade
(CBOT) are loss averse and inclined to take more risk in the afternoon if they have had losses in the morning.
Their action has at least a short-term effect on prices. In an experimental setting, Haigh and List (2005) show
that CBOT traders display myopic loss aversion to a greater degree than do students. Garvey and Murphy (2004)
find evidence of the disposition effect—the tendency to sell winners and hold losers—among a group of profitable
proprietary traders. The tendency to sell winners and hold losers lowers the returns the traders earn.
Fiduciaries. A large proportion of institutional funds are controlled by trustee boards or other fiduciary
committees that are potentially subject to behavioral biases. Importantly in this context, individual behavioral
biases operate alongside biases that may occur as a result of the dynamic of group (or committee) decision
making. For example, Wood (2006) provides an interesting discussion of the behavioral biases that may affect
investment committees.
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Hodgson, Breban, Ford, Streatfield, and Urwin (2000) provide a practitioner’s view of these biases based on
the authors’ experiences of providing investment advice to pension funds and other institutions. Using the results
of a survey of fiduciaries and other investment professionals, they estimate that behavioral factors account for
almost half of the decision-making process of fiduciaries. They classify the behavioral factors into two groups:
• “SleepWell” payoffs: gained from making comfortable decisions that reduce the risk of regret; and
• “SeemsGood” payoffs: gained from believing decisions to be value enhancing but, in reality, tend to reduce
financial efficiency.
They argue that, given the extent to which the decisions of fiduciaries are scrutinized and judged by others,
SleepWell payoffs are a valid and valuable component of the decision-making process. Pursuing SleepWell payoffs
encourages fiduciaries to make safe, conventional choices rather than seeking financially optimal positions as
finance theory would suggest. The SeemsGood biases are unhelpful and should be eliminated if possible. The
chief SeemsGood bias is the tendency of fiduciaries to release managers after a period of poor short-term
performance and replace them with a manager with a recent strong record.
The SeemsGood bias is explored in more depth by Goyal and Wahal (forthcoming 2008). They analyze the
hiring and firing decisions of 3,700 U.S. plan sponsors between 1994 and 2003. Their results confirm that plan
sponsors show a significant bias to hire managers with good three-year excess returns and fire managers with poor
three-year returns. They also find that chasing returns destroys value and if plan sponsors had stayed with their
fired managers, their investment returns would have been larger than those actually delivered by newly hired
managers. This behavior is consistent with the fiduciaries using the representativeness heuristic.
The behavioral tendency of plan sponsors to chase short-term returns may have implications for the behavior
of fund managers in terms of short-termism and closet index tracking. Of note in the context of the research
findings discussed above, the fund managers’ behavior does not reflect behavioral biases but rather the rational
response to an agency problem.
Individual Investors. In this section, we look at the trading behavior and portfolio choices of individual
(or retail) investors. Some of the behavior relates to pension fund portfolios—for example, 401(k) plans—whereas
some relates to trading in brokerage accounts or mutual fund selection.
Behavioral findings relating to personal financial issues have a number of practical implications. Professional
investors could use knowledge of the biases and mistakes of individual investors in attempts to “get on the other
side of the trade” and make profits at the expense of the individual investors. Alternatively, financial services firms
could use knowledge of such biases to inform their product development and marketing departments. Finally,
regulators could apply the knowledge to informing regulation and education that can be used to mitigate the biases
and improve the welfare of individual investors.
Evidence suggests that individual investors fail to behave rationally in even quite simple situations. Elton,
Gruber, and Busse (2004) examine investors’ choices of index funds. Fees vary across funds, and given nearly
identical investment strategies, the variations drive predictable differences in performance. Despite this predictability, many investors invest in high-fee funds with (predictable) inferior performance.
Evidence also indicates that many investors have fairly weak portfolio preferences. For example, Benartzi and
Thaler (2002) examine investors’ portfolio choice decisions in the context of 401(k) plans. A majority of survey
participants prefer the distribution of outcomes of the median investor’s portfolio to the one they have chosen,
leading the authors to conclude that investor autonomy is “not worth much.”
The idea that investors struggle to deal with investment choices is also consistent with the evidence of SethiIyengar, Jiang, and Huberman (2004), who document a negative relationship between the number of fund choices
in a 401(k) plan and the participation rate. They find the average participation rate in plans with 2 fund choices is
75 percent, whereas in plans with 20 fund choices, it is 70 percent, and in plans with 40 fund choices, 65 percent.
The results suggest that fund choices create complexity for members, which discourages them from joining the plan.
©2008, The Research Foundation of CFA Institute
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Investors with weak preferences or limited knowledge may use simple rules of thumb to deal with investment
choice. Benartzi and Thaler (2001) document experiments of investors using a naïve 1/n diversification strategy
in which they allocate contributions equally among the funds offered in their 401(k) pension plans. This type of
strategy means the fund range has a strong influence on the investors’ chosen asset allocation. Huberman and
Jiang (2006), using a larger and more appropriate dataset, find evidence instead for a conditional 1/n approach in
which investors choose three or four funds from the range offered and then allocate equally among them. In this
case, fund range has less influence on asset allocation.
One particularly puzzling example of investor behavior observed in 401(k) plans is the enthusiasm of many
participants for investing their contributions in the stock of their employer. Although some of the account balances
invested in employer stock are explained by the fact that employer matching contributions are often made in the
form of stock, with restrictions on sale, studies (e.g., Benartzi 2001) find participants voluntarily allocating their
own contributions to employer stock. Obviously, not only does this strategy represent an underdiversified portfolio,
but the investment also has a strong correlation with employees’ labor income. Participants should, ideally, look
to hedge the labor income risk they face rather than “double up” with portfolio investments. Explanations for this
strange investment approach include naïve extrapolation of the strong past performance of the company’s shares
(Benartzi 2001) and employees underestimating the risk of the employer’s share, possibly because of their
familiarity with the company (Benartzi 2001; Huberman 2001). Employees may also perceive implicit advice (or
an endorsement) in the fact that employer matching contributions are made in stock.
In addition to evidence of 401(k) investors following dubious investment strategies, substantial evidence shows
inertia that leads participants to stick with default options in terms of savings rates and investment funds. In many
cases, the default funds will be cash or money market funds, which are arguably too conservative for long-term
saving (e.g., Madrian and Shea 2001).
One of the most influential programs of research on the trading behavior of individual investors has been
conducted by Barber and Odean, who managed to obtain the trading records of 35,000 investors with accounts
at a discount brokerage. The authors find evidence of excessive trading reducing returns (Barber and Odean 1999,
2000; Odean 1999) and attribute the result to overconfidence. Psychology research typically finds men are more
overconfident than women, and consistent with this, Barber and Odean (2001) find that men trade more than
women and earn lower returns. Barber and Odean (1999; Odean 1998) also find evidence of the disposition effect
(as do Shefrin and Statman 1985), in which investors are reluctant to realize losses and tend to sell winners and
hold losers. In the discount brokerage data, stocks sold tended to do better subsequently than those retained or
used to replace those sold.
Many individual investors use mutual funds rather than investing in individual stocks. Selecting mutual fund
managers is, however, not necessarily an easier task than picking stocks. Rabin (2002) argues that many investors
believe in the “law of small numbers” and are prone to overestimate the extent to which a short sequence of
observations is likely to be characteristic of the underlying data-generating process. In the context of mutual fund
performance, this view is likely to lead these investors to react to short-term performance records in hiring or
firing funds, even those in which performance histories are uninformative as to future performance. This finding
is similar to that discussed above in the context of fiduciary decision making.
Mutual fund investors are fooled by more than uninformative past performance figures. Cooper, Gulen, and
Rau (2005) show that mutual fund name changes are often designed to latch on to the current “hot” investment
styles. They find that in the year after a fund changed its name, money flows from investors increased substantially.
The funds experienced no significant improvement in performance, and in many cases, the holdings of the fund
did not match the style implied by the new name.
Further empirical support for the notion that fund selection decisions are affected by behavioral biases comes
from Frazzini and Lamont (forthcoming 2008), who argue that mutual fund investor cash flows represent “dumb
money.” They find that mutual fund investors tend to reallocate their cash to funds that own stocks with low
future returns.
8
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Behavioral Portfolio Theory. Shefrin and Statman have published a number of articles on behavioral
portfolio theory (e.g., Shefrin and Statman 2000; Statman 1999b, 2004). They argue that behavioral portfolios
are formed as layered pyramids in which each layer is aligned with an objective. For example, a base layer of lowrisk assets may be intended as “protection from poverty” whereas a higher layer of risky assets represents “hopes
for riches.” Behavioral investors do not consider the covariances between the layers in the way that modern portfolio
theory would suggest they should. The layered approach can explain observed features, such as undiversified stock
portfolios (hopes for riches), and the reluctance to invest in foreign stocks despite the seemingly obvious
diversification benefits.

The Psychology of Risk
Risk management is an important aspect of investment, and perceptions of risk are likely to be influenced by
psychology. Shiller (2003, ch. 6) looks explicitly at applications of psychology in risk management. Perhaps the
most obvious implication of the behavioral biases that underpin behavioral finance is that overconfidence and
overoptimism can lead individuals to underestimate risk. The complexity of risk may also create problems in
risk perception.
Framing is relevant in that perceptions of risk may be affected by aspects of the presentation of the situation.
Shiller notes (p. 82) that risk management may be regarded as more attractive when described as “insurance.”
Framing outcomes in terms of gains and losses may also affect risk-taking behavior, with evidence that individuals
become risk seeking in the domain of losses (as in prospect theory).
Shiller also discusses the notion of “risk as feelings.” He notes that intellectual recognition of a risk may not
be enough to provoke action without an emotional (or affective) response to the risk. Conversely, some risks that
are quite trivial when considered on an intellectual level may provoke action if they somehow manage to create
an affective response. An example might be extremely low probability events that have a “dread” element to them,
such as a disaster at a nuclear power station.
In terms of levels of risk, changes in investor beliefs can be a source of risk. Kurz (1997) introduces the concept
of endogenous uncertainty. Exogenous uncertainty relates to changes in asset prices caused by changes in
fundamentals, but asset prices also fluctuate because of changes in investors’ beliefs, or endogenous uncertainty.
Kurz assumes that economic agents cannot know the true value of an asset and have scope to disagree over the
implications of news for future market performance.

Ethics
Standards of ethics and ethical decision making are important for the functioning of the investment industry and
the wider financial system. Decisions on ethical issues, like decisions of any kind, are driven by the psychology of
the decision maker. Oberlechner (2007) provides an extensive review of psychology research relevant to ethical
decision making in the finance and investment industries. He notes that ethics goes beyond restraining from
unethical behavior because of the potential costs of exposure. Some psychology research suggests people want to
be ethical, an intrinsic interest that does not rely on a desire to avoid punishment. Psychological concepts used in
behavioral finance, heuristic biases or cognitive dissonance, for example, can also affect ethical decision making.
The review presents arguments that situational and social forces can result in otherwise ethical individuals
committing unethical acts. Notably, in the financial sector the temptation to act unethically can be high because
of the large sums of money involved.
Prentice (2007) provides another broad review of ethical decision making in a financial context. He argues
that well-intentioned people can have ethical lapses if they find themselves in particular circumstances and do not
take account of the errors in judgment that humans are behaviorally inclined to make. In short, “bad acts” are not
committed only by “bad people.” Sometimes “good people” act in an unethical manner, out of a desire to conform
with others around them or because they are overconfident, for example.
©2008, The Research Foundation of CFA Institute
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An alternative perspective on the psychology of ethics can be found in Daniel, Hirshleifer, and Teoh (2002).
They argue that behavioral biases—for example, limited attention and processing capacity—make many investors
credulous and thus overly inclined to take at face value the advice of parties in the financial industry. They do not
consider the incentives for interested parties, such as corporate management, brokers, and analysts, to manipulate
available information. This bias suggests that regulations mandating the increased disclosure of incentives and
conflicts of interest may be beneficial.

Neuroeconomics
Neuroeconomics uses knowledge of brain functions to understand the aspects of brain activity that contribute to
different types of decision making. Brain imaging and other types of neuroscientific techniques supply insight
into the responses produced by particular situations and choices. Camerer, Loewenstein, and Prelec (2005) provide
a comprehensive review of the literature of neuroeconomics.
A key finding from neuroscience is that brain processes can be subdivided into controlled and automatic
processes and, further, between cognition and affect. The processes are sometimes simplified into two systems with
various labels (e.g., system one and system two, X-system and C-system, associative and rule-based, or experiential
and rational systems).
Camerer et al (2005) note that:
First, much of the brain implements “automatic” processes, which are faster than conscious deliberations and which
occur with little or no awareness or feeling of effort. Because people have little or no introspective access to these
processes, or volitional control over them, and these processes were evolved to solve problems of evolutionary
importance rather than respect logical dicta, the behavior these processes generate need not follow normative axioms
of inference and choice. Second, our behavior is strongly influenced by finely tuned affective (emotion) systems whose
basic design is common to humans and many animals. These systems are essential for daily functioning, and when
they are damaged or perturbed, by brain injury, stress, imbalances in neurotransmitters, or the “heat of the moment,”
the logical-deliberative system—even if completely intact—cannot regulate behavior appropriately. (p. 11)

Put simply, traditional economics assumes that humans make decisions using a controlled cognitive process.
In practice, decisions are often made using an automatic process, subject to biases caused by mental shortcuts, or
an affective process influenced by emotions.
Behavioral finance has evolved based on observing how individuals make decisions. Advances in neuroscience
now make direct measurement of thoughts and feelings possible and offer the potential to understand why
individuals make these decisions. This information may help explain anomalies in decision making.

10
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efficiency and non-financial efficiency.
Modern portfolio theory had a revolutionary effect on portfolio construction. In the same way, we
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risk facing fiduciaries, minimising non-financially-productive behavioural biases and taking account
of the resources available to the fiduciary to monitor these structures.” [p. 451]
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bias of the RBOC investors is closely related to the general tendency of households’ portfolios to be
concentrated, of employees’ tendency to own their employers’ stocks in their retirement accounts, and
to the home country bias in the international arena. Together, these phenomena provide compeling
evidence that people invest in the familiar while often ignoring the principles of portfolio theory.” [p. 659]
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Kumar, A., and C. Lee. 2006. “Retail Investor Sentiment and Return Comovements.” Journal of Finance, vol. 61,
no. 5 (October):2451–2486.
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A are expected to receive x shares of company B, but the price of A is less than x times the price of B.
A prominent example involves 3Com and Palm. Arbitrage does not eliminate this blatant mispricing
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a substantial fraction of 401(k) participants hired under automatic enrollment retain both the default
contribution rate and fund allocation even though few employees hired before automatic enrollment
picked this particular outcome. This ‘default’ behavior appears to result from participant inertia and
from employee perceptions of the default as investment advice. These findings have implications
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vol. 63, no. 6 (November/December):17–30.
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drawn. To model this belief in the ‘Law of Small Numbers,’ I assume that a person exaggerates the
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———. 2003. “Stock Market Driven Acquisitions.” Journal of Financial Economics, vol. 70, no. 3 (December):295–311.
“We present a model of mergers and acquisitions based on stock market misvaluations of the
combining firms. The key ingredients of the model are the relative valuations of the merging firms
and the market’s perception of the synergies from the combination. The model explains who acquires
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Wood, A. 2006. “Behavioral Finance and Investment Committee Decision Making.” CFA Institute Conference
Proceedings Quarterly, vol. 23, no. 4 (December):29–37.
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