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c . Portfolio Choice under loss
aversion

This model presents a formal solution towards the portfolios of loss averse
investors assuming a complete market and
a general Ito process for the dynamic of
the asset prices. Again Prospect Theory is
used as the model of choice under uncertainty. A basic finding by Berkeleaar and
Kouenberg (2003) is that first order risk
aversion introduced by loss aversion reduces the proportion of the portfolio in
stocks. Additionally through an empirical experiment the authors find that the
2.25 loss aversion parameter is close to the
implied parameter using real data.
The model starts by defining the dynamics of the riskless asset (zero-th asset)
by:
dS0(t) = r(t)S0(t)dt,
where S0(t)= Price of the asset at time
zero, r(t)=risk free rate at time t and dt =
time interval between time zero and time
n and time n +1
The remaining assets are assumed to
follow a classical Brownian motion given
by:
dSk(t)=μk(t)Sk(t)dt + σ√k(t)Sk(t)dB(t),
k = 1, . . . ,K,
where μk= mean return on kth asset;
σk= Volatility of the kth asset; B(t)= a standard wiener process.

The dynamics of the portfolio are
then described by the following expression:
dW(t) = r(t)W(t)dt + (μ(t)
−_r(t))0w(t)W(t)dt + _(t)0w(t)W(t)dB(t)
It follows then that the investor attempts to maximize the expected utility
of its wealth , W(T) at time horizon T
using the expression:
Max E[U(W(T))]
s.t.
dW(t) = r(t)W(t)dt + (μ(t)
− ir(t))’w(t)W(t)dt + s(t)’w(t)W(t)dB(t)
W(t) ≥ 0, 8 t 2 [0, T]
Using this framework the authors
derive closed end form solutions for the
optimal asset allocation conditions under
loss aversion using the same utility function of Kahneman and Tversky(1992):

Based on the mathematical solution
to the proposed model the authors conclude that7:
The optimal strategy for a loss averse
investor can be decompose in a probability maximizing strategy and a growth
strategyY. A loss averse investor aims at

7

For a brief explanation of the mathematical argument please refer to appendix 1Y note the similitude
between this conclusion and the one deduced by Behavioral portfolio theory.
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maximizing the probability of reaching
his aspiration level and desires some
upside by investing part of his wealth
in a grow strategy.
When asset process follow GBM closed
end solutions for optimal portfolio
choice can be derived. From those solutions it can be deduced that when
confronted with gains a loss averse investor behaves similar to a portfolio insurer aiming to retain wealth above the
aspiration level. Conversely when confronted with losses the investor maximizes the probability that terminal
wealth exceeds the aspiration level. This
behavior is denoted as a break-even effect. It can e demonstrated that the investor becomes risk averse again for
large losses as the likelihood of breakeven becomes very small.
In presence of Skewness and kurtosis
(i.e not normally distributed returns)
break even effects are magnified, and
therefore investors would be willing to
allocate more aggressively in stocks in
order to reach their reference points.
Highly skewed and leptokutotic return
distributions are analogous then to
gambles that enable the investors to either catch up with losses or reach some
additional potential.

4. CHARACTERISTICS
OF PORTFOLIOS CHOSEN UNDER
THE BEHAVIORAL APPROACH

a. Diversification according
to investment Goals

Diversification has remained as one
of the main legacies from modern Portfolio Theory. The principle has proven to
be not only logic and compelling but also
attractive in terms of mathematical implementation. In spite of the advantages of
this maxim, some investors overlook its
benefits by constructing portfolios whose
diversification levels are below theoretical
standards. In deed, a large body of evidence suggests that investors diversify their
portfolio holdings much less than is recommended by normative models of portfolio choice.
Behavioral Finance theorist have
identified suboptimal diversification rules
and have grouped them under the denomination of “Naïve Diversification”. In parallel they have documented the existence
of a “Home Bias”, a tendency to bias portfolios toward securities of known companies or sometimes companies operating in
an industry or geographical location familiar to the investor. Finally, studies of
allocation decisions in 401(k) plans have
found a strong bias towards holding own
company stock: over 30% of defined contribution plan assets in large U.S. companies are invested in employer stock, much
of this representing voluntary contribu-

ODEÓN, N°2

143

tions by employees. Although this phenomena is related to single investors, Jorion (1994) reports that the levels of
international diversification in the portfolios of big asset management companies
and international financial institutions did
not start to grow steadily until the end of
the 80’s.
In a very interesting paper Statman
(2003) synthesizes the interpretation of
diversification under a Behavioral Portfolio approach: “We argue that investors fail
to diversify their stock portfolios because
they consider individual stocks in their
portfolios as the equivalent of individual
lottery tickets and do not diversify among
stocks for the same reason that they do
not diversify among lottery tickets. A few
stocks, like a few lottery tickets, provide a
chance for great riches but a well-diversified portfolio of stocks, like a well-diversified portfolio of lottery tickets,
guarantees mediocrity. Neither lottery
buying nor undiversified portfolios are
consistent with mean-variance portfolio
theory but both are consistent with behavioral portfolio theory”8
This idea is congruent with the concepts in Prospect Theory and SP/A theory: in general investors fail to diversify not
because they are not aware of the benefits
of diversification (which are a widespread
concept in today’s markets) or because the
cost and difficulty of maintaining a well

diversified portfolio are out of their reach
(they could easily buy shares of an Index
fund that resembled the performance of a
stock index of preference), they fail in the
task of building diversified portfolios because they visualize their portfolios as
means to achieve their aspiration levels
more easily. In other words, they choose
riskier(i.e undiversified) portfolios because
they provide a higher probability of reaching their financial goals, not necessarily
because they like risk.
The Behavioral perspective of portfolio theory suggests then that diversification is an strategy more than a rule. A
well diversified portfolio would be a fair
choice for a loss averse investor, however
once the security goal has been attained,
the same individual could invest a proportion of its wealth in alternative portfolios less diversified or highly leveraged
such as those including derivatives.
b. Buy/Sell Decision and the
Disposition effect

An important decision in portfolio
selection is the acquisition or disposition
of an asset, not only because within the
context of classical portfolio theory this
transaction implies a total rebalance of the
portfolio but also because depending on
the timing of the decision, the returns of
a not well diversified portfolio might get

8

Statman, M., “Behavioral Portfolios: Hope for Riches and Protection from Poverty”, Pension Research
Council Working Paper, 2003.
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considerably affected. Several studies find
that investors are reluctant to sell assets
trading at a loss relative to the price at
which they were purchased, at the same
time individuals are more likely to sell
stocks which have gone up in value relative to their purchase price, rather than
stocks which have gone down. The phenomenon has become known as “disposition effect” and it was firs documented by
Shefrin and Statman (1985).
What type of intuition can give an
explanation to these behavior? If according to Prospect Theory people will take
more risk to avoid losses than to realize
gains, then it seems to be clear that the
effect stems from investors with Prospect
Theory-type preferences that are unwilling to realize losses by selling bad performing stocks but at the same time are willing
to sell their winning stocks too fast. Thus,
the investor behavior inherent in the disposition effect may be behind a puzzling
feature of the cross-section of average returns, namely momentum in stock returns. In effect, the concavity of the value
function in the region of gains may induce investors to sell a stock which has
earned them capital gains on paper. The
selling pressure that results may initially
depress the stock price, generating higher
returns later. On the other hand, if the
holders of a stock are facing capital losses,
convexity in the region of losses means that
they will only sell if offered a price premium; the price is therefore initially inflated, generating lower returns later.

Behavioral literature has reported how
the disposition effect does not only affect
non-professional agents. The behavior of
professional traders in the Treasury Bond
futures pit at the CBOT reveals that this
bias could be related to the mental follow
up of the daily P&L. In this way, if the
gains and losses of prospect theory are taken to be daily profits and losses, the curvature of the value function implies that
traders with profits (losses) by the middle
of the trading day will take less (more) risk
in their afternoon trading.
c. Avoiding Destructive trading

The disposition effect as well as the
lack of diversification can have a serious
impact on the portfolio of an agent who
is not aware of them. In effect if one considers the implications of unplanned buy
and sell decisions and their effects on the
structure of a portfolio as a whole(changes
in the variance covariance relations), the
benefits of an investment strategy can be
reduced via increment of trading costs and
loss of profit opportunities derived from
early disposition.
One of the clearest predictions of rational models of investing is that there
should be very little trading. In a world
where rationality is common knowledge,
however the volume of trading on the
world’s stock exchanges is very high. Furthermore, studies of individuals and institutions suggest that both groups trade
more than can be justified on rational
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grounds. For instance, Barber and Odean
(2000) examine the trading activity from
1991 to 1996 in a large sample of accounts
at a national discount brokerage firm.
They find that after taking trading costs
into account, the average return of investors in their sample is well below the return of standard benchmarks. Put simply,
these investors would do a lot better if they
traded less. The underperformance in this
sample is largely due to transaction costs.
In sum excessive trading derived
whereas from disposition effect of or timing strategies has proven to be a sub optimal course of action that can hurt
portfolio performance in the medium and
long runs.
d. Skewness and Kurtosis Control

Due to the implementation of alternative models of rational choice, the Behavioral approach to portfolio theory gives
more importance to the consideration of
risk measures different to the standard
deviation. The basic idea behind this consideration is that volatility fails as a proxy
of risk because volatility per se is simply a
kind statistical probability factor that does
not tell the agent nothing about risk until
coupled with a consequence. Te real risk
of holding a portfolio is that it might not
provide its owner, either during the interim or at some terminal date or both, with
the cash he requires to make essential outlay. According to this point of view, the
central idea is that variability should be

studied in reference to some benchmark
or some minimum rate of return that the
investor has to exceed. Sometimes the degree to which a volatile portfolio is risky
depends on what we are comparing it
with. Some investors, and many portfolio
managers, do not consider a volatile portfolio risky if its returns have little probability of ending up below a specifies
benchmark.
In this context Skewness, Kurtosis
and alternative measures of risk are used
as additional sources of information and
selection criteria. The attractive feature is
that this type of analysis can be carried
out not only to identify securities that are
adequate for loss protection purposes but
also for securities with high potential of
superior returns.
CONCLUSIONS AND FINAL
REMARKS

Just as the incorporation of expected
utility as a model of decision making under uncertainty in classical portfolio theory was related to the solution the
Friedman-Savage puzzle and the assumption of rational agents, the implementation of prospect theory and SP/A within
the Behavioral portfolio theory models is
motivated by the empirical inconsistencies of expected utility and the proven existence of limits to rationality as defined
in the classical theory.
Up to date the literature seems to
agree on the use of a new approach of
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choice under uncertainty, additionally the
following characteristics can also be mentioned:
Most of the models use one or more of
the alternative theories of choice under
uncertainty, plus a set of behavior biases in order to define a conceptual framework that guides the process of portfolio
construction.
Usually the risk preferences are described in terms of investor’s beliefs and
economic goals, this approach is congruent with a the idea of an N-fund
separation theorem according to which
investors allocate their wealth according to the predominance of motivations
such as loss aversion and the necessity
of security or the search of potential.
Under this perspective the multidimensional conception of risk conduces to a
different solution of the portfolio problem.
The models assume investors that use
points of reference and levels of wealth
in their interpretation of the task of
portfolio selection and allocation. An
idea that is congruent with the concepts of mental accounting and narrow framing.

classical approach might shed additional
light on the advantages of setting up portfolios that avoid the biases discovered by
Behavioral Finance theorists. It is important however to understand that an alternative approach to portfolio allocation can
only be valued in terms of its contribution to investors so that they can allocate
their resources in a more efficient way that
actually reflects their preferences, goals,
necessities.
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