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On the Descriptive Value of Loss Aversion in Decisions under Risk

Abstract

Five studies are presented that explore the assertion that losses loom larger than gains.
The first two studies reveal equal sensitivity to gains and losses. For example, half of the
participants preferred the gamble “1000 with probability 0.5; -1000 otherwise” over “0 with
certainty.” Studies 3, 4, and 5 address the apparent discrepancy between these results and the
evidence for loss aversion documented in previous research. The results reveal that only under
very specific conditions does the pattern predicted by the loss aversion assertion emerge.
This pattern does not emerge in short experiments or in the first 10 trials of long experiments.
Nor does it emerge in long experiments with two-outcome symmetric gambles, or in long
experiments with asymmetric multi-outcome gambles. The observed behavior, in these

settings, reflects risk neutrality in choice among low-magnitude mixed gambles.

JEL Classification: C91, DO1.



1. INTRODUCTION
The loss aversion assertion, one of the assumptions that underlie prospect theory (Kahneman
and Tversky (1979)), implies that losses loom larger than gains. That is, the absolute
subjective value of a specific loss is larger than the absolute subjective value of an equivalent
gain. This assertion was originally proposed in the context of decisions under risk: choice
among known payoff distributions. It was later generalized to other settings, and was shown
to provide an elegant explanation to a wide set of important behavioral phenomena. Famous
examples are the endowment effect (Knetsch and Sinden (1984)), the status quo bias
(Samuelson and Zeckhauser (1988)), and under-investment in the stock market (Benartzi and
Thaler (1995)). The significance of loss aversion is highlighted in Camerer’s (2000) review of
the practical implications of prospect theory: seven of the ten examples are direct derivations
of the loss aversion hypothesis.

However, recent research suggests that our understanding of the descriptive value and
the implications of the loss aversion assertion is incomplete. One indication of this state is the
suggestion of a chicken-and-egg relationship between loss aversion and some of the
phenomena it has been brought to explain: While loss aversion is suggested to explain
phenomena such as the status quo bias and the endowment effect, these phenomena are
suggested as the evidence for the existence of loss aversion (Gal (2006)).

A second class of indications of our limited understanding of the descriptive value of
the loss aversion assertion comes from studies of decisions from experience (see Hertwig et
al. (2004)). Many of the phenomena explained by loss aversion involve situations in which
the decision makers cannot rely on precise descriptions of the relevant payoff distributions.
Rather, they have to rely on personal experience (e.g., Benartzi and Thaler (1995), Thaler et
al. (1997), Camerer et al. (1997)). Thus, explaining these phenomena with loss aversion
implies that loss aversion emerges in decisions from experience. In contradiction to this
prediction, experimental studies of decisions from experience show no evidence of loss
aversion. For example, in one of the studies summarized by Erev et al. (2008) participants
had to make 100 choices between a gamble that offered equal probability of gaining or losing
1000 points and a safe option that ensured a payoff of 0. The outcome of the chosen option
was realized after each choice (and the points were converted to money at the end of the
experiment). The results showed that the risky option was chosen in 50% of the trials; in
contrast to the loss aversion prediction, the participants exhibited equal sensitivity to gains

and losses.



A final, and most important, class of indications of our limited understanding of the
effect of losses on behavior comes from studies that support the loss aversion assertion in
decisions under risk. An evaluation of these studies shows surprisingly few direct and simple
tests of loss aversion. An early example of this state is provided by Kahneman and Tversky’s
(1979) seminal paper that introduced the loss aversion assertion. Prospect theory is designed
to capture three main behavioral assertions: the certainty/possibility effect (overweighting of
low probability outcomes), diminishing sensitivity (risk aversion in the gain domain and risk
seeking in the loss domain), and loss aversion. The first two assertions are described before
the presentation of the theory, and are motivated with simple experiments. The third
assertion, loss aversion, is added during the presentation of the theory, and is not supported by
experimental data. Kahneman and Tversky note that “...most people find symmetrical bets of
the form (x, .50; -x, .50) distinctly unattractive” (Kahneman and Tversky (1979) p. 279), but
none of their experimental problems include bets that involve both gains and losses (hereafter
referred to as “mixed gambles”).

Many follow-up studies have demonstrated that the loss aversion assertion can be used
to predict, and/or to provide sufficient explanation to, interesting experimental results. Yet,
most studies fall short from showing the advantage of the loss aversion assertion over likely
alternative explanations. One important example is provided by studies that focus on variants
of Samuelson’s colleague problem (Samuelson (1963), and see Tversky and Redelmeier
(1992), Kahneman (2003), Fehr and Goette (2007), Johnson et al. (2007), Tom et al. (2007),
McGraw et al. (2009)). In a representative study Tversky and Redelmeier asked their
participants whether they would accept a gamble that offers an equal chance of gaining $2000
or losing $500. The results revealed that the majority of people (56%) rejected this attractive
(expected value wise) gamble. The loss aversion assertion provides a sufficient explanation
to this preference: The typical participant, under this explanation, behaves as if a loss of $500
looms larger than a gain of $2000. Yet another likely explanation of this result is provided by
the status quo bias. It is possible that the high rejection rate is a result of the mere fact that
rejecting the gamble (the safer decision) is framed as the status quo. Recent research
demonstrates an interesting advantage of the status quo explanation over loss aversion. In one
study (Ert and Erev (2008)) only 55% of the participants were willing to accept the attractive
gamble under Tversky and Redelmeier’s “would you play a gamble” format, but 78% of the
participants preferred that gamble when the status quo framing was avoided. That is, 78%
preferred the prospect “$2000 with probability 0.5, -$500 otherwise” over the prospect “0

with certainty.”



Other studies examined loss aversion using variants of the certainty equivalence
procedure (e.g., Shoemaker (1990), Tverksy and Kahneman (1992), Bleichrodt et al. (2001),
Schmidt and Traub (2002)), or the probability equivalence procedure (e.g., Williams (1966)).
The results of these studies are consistent with the prediction of a strong loss aversion bias,
but they could also be explained by the context effect (see Garner (1954), Birnbaum (2008),
Erev, Glozman, and Hertwig (2008)). Another class of studies (e.g., Payne et al. (1980),
Payne et al. (1981), Thaler et al. (1997)) focuses on choice among mixed gambles with
positive expected values. The results support the loss aversion predictions, but can also be
explained as a product of diminishing sensitivity relative to the reference point (a robust
feature of prospect theory). Erev, Ert, and Yehicam (2008) show the advantage of the
diminishing sensitivity explanation. Finally, several studies examine loss aversion in choices
among high stake (hypothetical) gambles (e.g., Abdellaoui et al. (2007, 2008)). The results
are consistent with loss aversion, but could not be differentiated from mere risk aversion
which is typically observed in decisions that involve high stakes (see Holt and Laury (2002)).

The current paper tries to improve our understanding of the descriptive value of the
loss aversion assertion by focusing on choices among low magnitude prospects that involve
similar gains and losses. This setting minimizes the risk of confounding the effect of loss
aversion with the known effects listed above. The paper starts with two direct tests of loss
aversion. Study 1 uses Kahneman and Tversky's experimental paradigm to test the unique
implications of loss aversion. The results show no evidence for loss aversion: Only 50% of
the participants prefer “0 with certainty” over “1000 with probability 0.5; -1000 otherwise.”
Study 2 demonstrates the robustness of Study 1’s results in choice among gambles that are
played for real money.

The analysis continues by evaluating the apparent discrepancy between the current
results and recent research that support loss aversion in choice among small magnitude mixed
lotteries (e.g., Brooks and Zank (2005)). A re-analysis of previous studies, supported by the
results of Study 3, suggest that part of this discrepancy is driven by an order effect:
Participants do not exhibit loss aversion in short studies, or at the beginning of long studies
but, in certain settings, they act as if they become loss averse with time. Studies 4 and 5 show
two important boundaries to this order effect. It does not emerge when the possible prospects
involve two, equally likely, outcomes (Study 4), and it does not emerge in choice among
multi-outcome gambles (Study 5). The observed choices, in these settings, reflect equal

weighting of gains and losses.



Study 1 — Hypothetical Payoffs

2. DIRECT EXPERIMENTAL TESTS OF LOSS AVERSION

Study 1 examines loss aversion under Kahneman and Tversky (1979) hypothetical

payoffs paradigm. It focuses on the following four problems:

Problem Mixed 1

Problem Gain 1

Problem Mixed 2

Problem Gain 2

V5]

0 with certainty

1000 with probability 0.5
-1000 otherwise

1000 with certainty

2000 with probability 0.5

0 otherwise

1000 with probability 0.5
-1000 otherwise

4000 with probability 0.5
-4000 otherwise

5000 with probability 0.5
3000 otherwise
8000 with probability 0.5

0 otherwise

P(R)=0.50

P(R)=0.24

P(R)=0.37

P(R)=0.13

The hypothetical outcomes represent payoffs in Sheqels where $1=4.2 Sheqels. The P(R)

values presented on the right summarize the main results and will be discussed in the results

section below. Note that Problem Gain 1 was created by adding 1000 to all of the payoffs in

Problem Mixed 1 and Problem Gain 2 was created by adding 4000 to all of the payoffs in

Problem Mixed 2. This was done to evaluate Thaler et al.’s (1997, page 651) statement that

loss aversion implies higher risk aversion in the mixed domain than in the gain domain.



Experimental Design - The four problems were presented in a short one-page questionnaire.
Seventy Students at the Technion were asked to circle the prospect they preferred in each of

the problems.' The order of the four problems was balanced over participants.

Results - The choice rates of the risky options (R-rates) are presented to the right of the four
problems. The results reveal a clear violation of Thaler et al.’s (1997) hypothesis that risk
aversion is strongest in choices among mixed prospects. Indeed, a significant reversal of this
prediction was documented. The observed R-rates in the mixed problems (50% and 37%)
were higher than the observed R-rates in the gain problems (24% and 13%). This reversed
loss aversion pattern is significant (t(69) = 3.09, p <.003; t(69) = 3.89, p <.0003; for the
differences in the first and second pairs, respectively).

In addition, the results reveal a higher R-rate in Problem Mixed 1 and Problem Gain 1
(50% and 24%) than in Problem Mixed 2 and Problem Gain 2 (37% and 13%). This
difference is consistent with the assertion that payoff magnitude increases risk aversion (see
Holt and Laury (2002)). The rest of the paper will avoid this issue by focusing on lower

stakes.

Study 2 — Low Stakes, Real Payoffs

The second study is designed to evaluate the robustness of the results of Study 1 to the
experimental paradigm. Specifically, it focuses on decisions for real money by using a
variant of Problems Mixed 2 and Gain 2 as follows (the outcomes represent payoffs in

Sheqels):

Problem S 10 with probability 0.5
Mixed 3 -10 otherwise
R 20 with probability 0.5 P(R)=0.58

-20 otherwise

Problem S 30 with probability 0.5

Gain 3 10 otherwise

! Thirty-four of the students were asked to answer the questionnaire during the first class of the course “Decision
Making.” The remaining participants were asked to fill the experimental questionnaire after they completed an
experiment on social choice (a replication of Charness and Grosskopf (2001)). There was no significant
difference between these two groups’ responses.



R 40 with probability 0.5 P(R)=0.31

0 otherwise

Experimental Design - Seventy-two Technion students served as paid participants in this
study. The participants sat in front of personal computers and were presented with each of the
two problems shown above. In each problem, participants were asked to mark the prospect
they preferred to play. The order of the problems was balanced over participants. At the end
of the experiment one problem was randomly selected, and its payoff was realized according
to the participants’ choice in that problem.

In order to facilitate the generation of real losses, participants were recruited for two
experiments: the one that is reported here, and a filler (unrelated) experiment. The earnings
from the filler experiment were between 20 and 32 Sheqels. The order of the experiments
was counterbalanced. Participants were told that in case they lose money in the target
experiment, their loss would be subtracted from their earnings in the filler experiment. We
followed Holt and Laury’s (2002) suggestion to let participants “work” for the money, rather
than giving them endowment, to decrease the possibility of “house money” effects (Thaler
and Johnson (1990)).> Final payoffs of the target experiment ranged between a loss of 20
Shegels and a win of 40 Sheqels (-$5 and +$10).

Results - The choice rates of the risky options are presented to the right of the two problems.
The results replicate the pattern observed in Study 1. Again, the proportions of risky choices
were much higher in the mixed problem (0.58) than in the gain domain (0.3 1).> This reversal
of the prediction made by Thaler et al. (1997) is significant (t(71) = 3.6, p <.001) and the
similarity of the current results to those observed in Study 1 suggests that this pattern is robust
to decisions with real (small stakes) incentives. The high proportion of risky choices in the
mixed domain also rejects Kahneman and Tversky’s (1979) hypothesis: participants were not

risk averse while choosing between mixed gambles with real (though relatively low) stakes.

? In the following studies (3, 4, and 5) we also followed the convention of most mixed-gambles studies that
endow participants with money at the beginning of the experiment (e.g., Battalio, Kagel, and Jiranyakul (1990),
Brooks and Zank (2005), Harless (1992)). We have not observed any difference in behavior between these two
methods.

3 We also checked for possible order effects: neither the ordering of the two problems, nor the ordering of the
two experiments had an effect on the current results. In all four orders the proportion of risky choice in Problem
Mixed 3 was extensively higher than in Problem Gain 3. It is also worth noting that the proportion of risk taking
in Condition Mixed 3 is not significantly different than 50% (t(71) = 1.42, NS).



3. EVALUATING THE APPERENT DISCREPENCY BETWEEN THE CURRENT AND

PREVIOUS STUDIES OF LOSS AVERSION

Study 3 — The order effect: Loss aversion develops with time in certain long studies

Table I compares the results of Study 1 and 2 with the results obtained in several
previous studies that used a similar method (and minimized the expected effect of the status
quo framing, the context effect, diminishing sensitivity, and risk aversion). It highlights two
main differences between the studies that do not find loss aversion and the studies that
support the loss aversion assertion. One difference relates to the length of the study and the
other one is associated with the computational difficulty of the prospects’ expected values.
The studies that did not find loss aversion tended to be short (like Studies 1 and 2 that include
4 and 2 problems respectively), and to focus on gambles with two equally likely outcomes. In
contrast, the studies that support the loss aversion hypothesis included many choice problems
between prospects with asymmetric probabilities (i.e., different probabilities for gains

between prospects and different probabilities of gains and losses within each prospect).

< Insert Table I >

Figure 1 clarifies the suggested role of the length of the experiment in risk taking. It
presents the proportion of risky choices in decisions among mixed gambles as a function of
the experimental trial in three different studies. The results reveal a similar order effect in all
three studies: the tendency to select the risky prospect deceases with time. This pattern is
consistent with the assertion that repeated choices without feedback facilitate loss aversion.

Study 3 was designed to evaluate the robustness of this order effect. It focuses on

choice among two outcomes mixed gambles in 90 problems.

< Insert Figure 1 >

Experimental Design - Thirty Technion students participated in the current study. Each
participant was seated in front of a personal computer and was then presented with 90
problems that involved choice between two mixed gambles with similar expected values (see
Table IT). The order of the problems was randomized across participants. At the end of the
experiment one of the problems was randomly selected to determine the participant’s payoff.

Final payoffs ranged between 12 and 48 Sheqels (about $3 and $12, respectively).
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< Insert Table 11 >

Results - The choice proportions of the riskier prospects are presented in Table II. The choice
rate of the risky prospect was 41% over the 90 problems. This proportion is significantly
lower than 50% (t(29) = -2.31, p < 0.03), the rate of risk taking predicted under equal
weighting of gains and losses. The estimated value of the loss aversion parameter under the
Cumulative Prospect Theory model (CPT) is A = 1.6 (See Appendix A.1). This parameter
implies higher weighting of losses than gains.

The gray line in Figure 2 presents the proportion of risky choices as a function of the
experimental trial. The results show that the participants started the experiment by exhibiting
near indifference between the safer and riskier prospects. The results replicate the pattern
documented in Figure 1: The tendency to select the risky prospect decreased with the trial
number (t(29) = 3.13, p <.005, for the difference in risk taking between the first 10 problems
and the rest of the problems).

< Insert Figure 2 >

Study 4 — Potential accounts for the order effect: Initial confusion or resource depletion?

Study 4 was designed to compare two potential explanations of the order effect
documented above. The first explanation suggests that the results of the short studies, and the
results of the first few trials in the long studies, reflect misunderstanding of the task. Thus,
the choice rates in the later stages of the long studies reflect the “true preferences.” This
“initial confusion” hypothesis implies that the “true preferences” reflect loss aversion.

According to an alternative explanation, the order effect might reflect resource
depletion (Pocheptsova et al. (2009)). The studies in which the order effect was observed
included choice between asymmetric prospects with similar expected values, so the attempt to
select the “right” option requires cognitive effort. Previous research has suggested that
cognitive processing in decision making draws on a limited source required for executive
control (e.g., Schmeichel (2007), Vohs et al. (2008)). Thus, making long series of choices or
being engaged in effortful tradeoff comparisons might facilitate reliance on simple effort
minimizing rules. According to this explanation the reduced risk taking across time reflects
resource depletion rather than “true preferences.”

In order to evaluate the two explanations we studied choice behavior in a new set of

90 mixed problems presented in Table III. This set is similar to the set used in Study 3 in that
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it includes choice between two-outcome mixed gambles. However, the current, “symmetric,”
set only involves choices among prospects with two equally likely outcomes, while Study 3’s
focused on an “asymmetric” set of mixed gambles that included outcomes with different
probabilities of occurrence. The problems were counterbalanced in terms of the expected
values (EV) associated with the different alternatives. In 40 of the problems the riskier
gamble was associated with the higher EV, in another 40 of the problems the safer gamble
was associated with the higher EV, and in 10 of the problems both alternatives had the same
EV.

Assuming that choice in the asymmetric set that was studied in Study 3 requires more
difficult computations (and stronger resource depletion), the two hypotheses predict different
order effects in the two sets. The initial confusion hypothesis predicts a decrease in risky
choices with order in the two sets. The resource depletion hypothesis predicts much weaker

decrease in the current set.

< Insert Table 111 >

Experimental Design — Twenty-two students participated in the current study. Each
participant was seated in front of a personal computer and was then presented with the 90
problems. The problems involved choice between two mixed gambles with similar expected
values. The order of the problems was randomized across participants. At the end of the
experiment one of the problems was randomly selected to determine the participant’s final

payoft. Final payoffs ranged between 9 and 48 Sheqels ($2.25 and $12, respectively).

Results — The choice proportions of the riskier prospects are presented in Table III. The
choice rate of the risky prospect was 48% over the 90 problems, and 51% in the 10 problems
with equal expected values. Neither rate is significantly different than 50%. The estimated
value of the loss aversion parameter under the Cumulative Prospect Theory model (CPT) is A
=1 (see Appendix A.2). This parameter implies equal weighting for gains and losses.

The black line in Figure 3 represents the proportion of risky choices as a function of
the experimental trial. The results show that the participants start the experiment by exhibiting
near indifference between the safer and riskier prospects, and this tendency does not change
much with the course of the experiment. Additional analysis reveals that the choice rate of the

higher EV prospect (in the 80 problems with unequal EV) was 79%.
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The results support the resource depletion hypothesis and contradict the “initial
confusion” hypothesis. The symmetric simplification of the choice task (in an attempt to

reduce confusion and cognitive depletion) eliminated the evidence for loss aversion.

Study 5 — Multiple outcome gambles

Study 5 was designed to compare two interpretations of the depletion effect suggested
above. Under one interpretation this effect reflects a general relationship between depletion
(that emerges after several difficult and/or annoying computations) and loss aversion:
Depletion always triggers loss aversion. A second interpretation assumes that the effect is
less general. Only when the behavior predicted by loss aversion is implied by an easy rule
that was found to be useful in similar past experiences does it emerge (see related ideas in
Payne, Bettman, and Johnson (1993), and Brandstitter, Gigerenzer, and Hertwig (2006)).
One example of an “easy rule” that can capture the main results presented above states:
“Select the prospect that maximizes the probability of gain and maximizes the worst payoff
(and think again if you cannot find a prospect that achieves both goals).” Notice that the
potential value of this rule is situation specific; it is not useful (implies “think again”) when
probabilities are equal and neither prospect achieves both goals (as in Studies 1, 2, and 4), but
it is useful in half of the problems in Study 3. The proportion of choices consistent with this
rule, over the 45 pairs in which it has clear prescriptions, is 67% (and the proportion of
problems in which most subjects behave in accordance with this rule is 93%). Other easy
rules are likely to be triggered in different settings, and the results of Study 4 suggest that they
do not have to imply loss aversion. Indeed, the results of Study 4 are best described with the
rule “select the option with the highest expected value.” This rule is easy to use in 80 of the
problems in Study 4, and it captures 79% of these choices (and the proportion of problems in
which most subjects behave in accordance with this rule is 100%).

In order to compare these interpretations of the depletion hypothesis we chose to
consider choice among the multi-outcomes problems described in Table IV.* The
computation of the expected values in these tasks is very difficult. Thus, if computation
difficulty always triggers loss aversion, we should observe a strong tendency to select the
safer prospect. At the same time, it is hard to find an easy rule that simplifies the current

choice task and implies loss aversion-like behavior. In particular, derivation of the rule

* The 40 basic prospects were randomly selected from a space of prospects that satisfies two main constraints:
round payoffs in the range between -10 to +10, and a payoff distribution with up to 7 modes.
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considered above, “select the prospect that maximizes probability of gain and maximizes the
worst payoff,” is not easy (it requires the discovery of the worst payoffs and the summing up
of many small probabilities). That is, the “easy rule” interpretation of the depletion

hypothesis does not have clear prediction in this setting.

Experimental Design — Thirty students participated in this study. Each participant was faced
with 80 problems: the 40 problems presented in Table IV, and a reflection of each of those
problems (the reflections were created by multiplying each payoff by -1). The problems were
described to the subjects with a list of the possible outcomes and their probabilities. The
location of the different outcomes in the list was randomly determined (Figure 3 presents one
example).

< Insert Figure 3 >

The ordering of each set of 40 problems (the basic and the reflected problems) was
counterbalanced. The ordering within each set was randomized. At the end of the study one
problem was randomly selected and the participant was compensated according to his or her
choice and the realization of the selected prospect. Final payoffs ranged between 28 and 39

Sheqels ($7 and respectively $9.8).

< Insert Table IV >

Results — The proportion of risk taking in each of the problems is presented in Table IV. The
proportion of risk taking across problems is 49%. The small difference from 50%, the rate
predicted under equal weighting of gains and losses, is insignificant (t (29) =-0.8, NS).

A similar picture emerges from an estimation of the parameters of cumulative prospect
theory (see Appendix A.3). The estimated loss aversion parameter (A = 1) implies equal
weighting of gains and losses.

Additional analyses reveal that in both conditions, most choices (72%) were consistent
with expected value maximization. In addition, 74% of the choices were consistent with
extreme diminishing sensitivity (maximization of the expected subjective value under a step
function that assigns the value +1 to all gains, 0 to the payoff 0, and the value -1 to all losses).
Notice that extreme diminishing sensitivity is a generalization of the "minimizing probability

of losses rule" discussed above.



14

These results contradict the assertion that computation difficulty (or the implied
cognitive depletion) always triggers loss aversion. Rather, it seems that the effect of
computational difficulty depends on the availability of an easy and reasonable choice rule that

implies the behavior predicted by the loss aversion hypothesis.

4. DISCUSSION AND CONCLUSIONS

The current results suggest that the effect of losses on decisions under risk is more
complex than the effect assumed in prospect theory. It is not always true that losses loom
larger than gains. About half of our participants preferred gambles that provide “equal
chances to win or lose X over safer prospects with the same expected value. These results
reveal no evidence for loss aversion; they imply risk neutrality in choice among symmetric
two-outcome mixed gambles. A similar pattern was documented in choices among
asymmetric multi-outcome gambles, and in the initial choices among asymmetric two-

outcome gambles.

Relationship to the Popular Applications of Loss Aversion

The significance of the current results could be questioned on the ground that our
experimental paradigm focuses on trivial decisions in an abstract setting. Much of the support
for loss aversion, in contrast, was documented in more natural settings and in the analysis of
more consequential decisions. Thus, it is possible that the current results reflect an isolated
and artificial counterexample to loss aversion (see a related discussion in Samuelson 2005).

In order to evaluate this critique we chose to reconsider three of the best-known
natural phenomena that have been explained with the loss aversion assertion. Specifically, we
focus on the status quo bias (Samuelson and Zeckhauser (1988)), the endowment effect
(Knetsch and Sinden (1984)), and underinvestment in stocks (Benartzi and Thaler (1995)).
All three phenomena appear to be more important and interesting than the phenomenon
documented above (risk neutrality in choice among low magnitude mixed gambles). Yet, two
observations suggest that the existence of these interesting phenomena does not eliminate the
potential importance of the current results. The first observation involves the fact that the loss
aversion is only one of many feasible explanations of these phenomena. Examples of non-
loss-aversion explanations that have been proposed in previous research are presented below

each of the phenomena in the left hand side of Table V.
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< Insert Table V >

A second, and more important, observation involves the generality of the trend
suggested by the phenomena explained by loss aversion. The right hand side of Table V lists
examples of natural phenomena that appear to reflect reversals of the “loss aversion”
phenomena. The first row compares the status quo bias with “overtrading in the stock
market.” The term “overtrading” captures the fact that people tend to trade more than
predicted under the rational model; overtrading appears to reflect a reversal of the status quo
bias. Thus, under the assumption that the status quo bias is a reflection of loss aversion,
overtrading might be described as a reflection of a reversed loss aversion bias.

The second row compares the endowment effect with “overbidding in auctions” (see a
recent review by Kagel and Levin (2008)). The endowment effect implies that potential
buyers undervalue products that they do not own while overbidding implies the opposite.

Finally, the lower row in Table V compares “under investment in the stock market”
with “insufficient diversification” (see Barber and Odean (2000), Polkovnichenko (2005)).
Thaler and Benarzi (1995) show that under investment implies extreme risk-aversion in
choice among mixed prospects, and it is naturally captured with a variant of prospect theory
that assumes myopic loss aversion. Insufficient diversification (e.g., the tendency to prefer
individual stocks over index funds, see Barber and Odean (2000)) implies risk seeking in
choice among mixed prospects. Thus, if underinvestment reflects loss aversion, insufficient
diversification appears to reflect a reversed loss aversion bias.

In summary, Table V suggests that the evidence for a general loss aversion bias in
natural settings is mixed. Whereas most previous attempts to relate the loss aversion assertion
to field research focused on phenomena that can be explained as reflections of loss aversion, it
is easy to think of phenomena that can be explained with the opposite bias. Namely, it is
possible that the current results reflect more than an isolated counterexample for loss

aversion.

Two Feasible Abstractions

It is constructive to distinguish between two classes of feasible abstractions of the
distinct effects of losses described above. The first class includes generalizations of expected
utility theory. These models share the assumption that choice behavior is a product of a
weighting of the utility (subjective value) of the possible outcomes by their subjective

probabilities. Cumulative prospect theory is a member of this class (see Wakker (2009)).
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Implicit in the common interpretations of these models is the assumption that the participants
in experiments that focus on decisions from description (like the current experiments) treat
the descriptions of the possible payoffs and their probabilities as the “objective payoff
distributions.” Thus, their deviation from expected value maximization is a reflection of the
fact that the subjective values and the subjective probabilities differ from the objective
payoffs and their probabilities. The different members of this class differ with respect to the
assumed subjective functions. The current results can be captured with these generalizations
of expected utility theory with the assumption that the exact parameters that determine the
subjective values are situation specific. For example, the results can be captured with
cumulative prospect theory with the assertion that the “loss aversion” parameter is close to 1
(implies equal sensitivity to gains and losses) in Experiments 1, 2, 4, and 5, and is larger than
1 (implies that losses loom larger than gains) in Experiment 3. Under another interesting
"prospect theory based abstraction" the loss aversion parameter is constant over tasks, but the
reference point parameter changes between tasks, and between individuals. For instance, it
can be a reflection of subjective expectations (see related ideas in Koszegi and Rabin (2006),
Novemsky and Kahneman (2005)). Such an abstraction can capture the risk neutrality
observed in Experiments 1, 2, 4, and 5 with the assumption that about half the decision-
makers set the worst possible payoff as their reference point (e.g., -1000 in Problem 1), and
the other half set their reference point at the best possible payoff (e.g., +1000 in Problem 1).
A second class of abstractions includes case-based decision models (see Gilboa and
Schmeidler (1995)). These models share the assumption that the decision-makers weigh
experiences and tend to select easy strategies that have led to the best outcomes in similar
cases in the past. Case-based models allow for the possibility that the decision-makers do not
treat the description of the incentive structure at face value. Rather, the description can be
treated as a cue to retrieve relevant experiences (cases) from memory. For an extreme
example, consider SPAM email messages. Many of these messages offer deals that seem too
good to be true (e.g., consider an e-mail message retrieved from the first author’s junk mail
folder: “Are you interested in discovering a secret way of making a fortune with
foreclosures...without having to buy or sell the houses?! Then join Mike on this very special
training session on how to: Make $12,817 in 30 days or less starting with only $1. Go to the
link below and get all the juicy details...”). It seems natural to assume that our experience in a
world with many “markets for lemons” (Akerlof (1970)) has taught us that the true incentive

structure can differ from the described incentive structure.
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The results presented above cannot be used to decisively compare these two feasible
classes of abstractions. Nevertheless, we feel that they highlight the potential of the case-
based approach. One indication of this potential is highlighted by the “easy rule”
interpretation of the depletion hypothesis discussed above. A second indication is related to
the role of unobservable variables. As noted by Pasendorfer (2006), one of the most
important shortcomings of leading experimental-based models of economic behavior is the
reliance on unobservable variables like prospect theory's reference point that cannot be easily
estimated outside the laboratory.” It seems that the similarity concept used by the case-based
approach can address this important critique. A third, and perhaps more interesting, indication
of the potential of this approach involves the comparison between the two sides of Table V.
The phenomena on the left (the phenomena that have been associated with loss aversion)
appear to emerge in environments that seem similar to markets for lemons. The typical
behavior can be described as a tendency to reject attractive offers from agents that know more
than the decision-maker (see Dupont and Lee (2002) for a similar argument). The phenomena
on the right (that could be referred to as “reversed loss aversion phenomena’), on the other
hand, seem to be associated with an environment that is more similar to competitive settings.
In many of these settings the agents can win or lose, and have to take some risk in order to
win.

Notice that the current speculation implies a reversal of the common "hand waving"
concerning the relationship between individual decisions under risk and behavior in games.
Mainstream research use concepts from the study of decisions under risk (like the loss
aversion assertion) to explain behavior in games. The current speculation suggests the
opposite: We assert that behavioral tendencies that were evolved in common games might
drive decisions under risk. We hope that the current clarification of the basic phenomena will

help to advance future theoretical analyses beyond the hand waving stage.

Summary

Losses appear to loom larger than gains in some environments, but not in others.
The current results reveal no evidence for loss aversion in choice among symmetric two-
outcome mixed gambles. A similar pattern was documented in choices among asymmetric
multi-outcome gambles, and in the initial choices among asymmetric two-outcome gambles.

These and similar results can be captured with the assertion that the exact effect of losses is

> In fact, even inside the lab estimating potential reference point is sometimes not trivial. For example, a
reference risk might pertain to payoffs, but also to probabilities (see Viscusi, Magat, and Huber 1987).



not a result of a stable value function; rather, the effect of losses might depend on the

similarity of the current decision environment to past experiences.
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Appendix A. The Cumulative Prospect Theory Model (CPT).
According to cumulative prospect theory (Tversky and Kahneman 1992), decision-makers
are assumed to select the prospect with the highest weighted value. The weighted value of

Prospect X that pays x; with probability p; and x, otherwise (probability p,=1-p;) is:
(1) WV (X) =V (x)7(p)+V(X%)7(p,)

where V(x;) is the subjective value of outcome x;, and 7 (p;) is the subjective weight of
outcome X;. The subjective values are given by a value function that can be described as

follows:

@ V) ={_ i

The parameters 0 <o <1 and 0 <3 <1 reflect diminishing sensitivity to increases in the
absolute payoffs in the gain and the loss domain respectively. According to the diminishing
sensitivity assumption, the subjective impact of a change in the absolute payoff decreases
with the distance from zero. The parameter A >1 captures the loss aversion assertion,
suggesting that losses loom larger than equivalent gains.

The subjective weights are assumed to depend on the outcomes' rank and sign, and on
a cumulative weighting function. When the two outcomes are of different signs, the weight of

outcome i is:

p/
(p/ +(1=p)")"
s d SN\1/6 if i
(pi +(I=p;)")

G  #(p)=

The parameters 0 <y <1 and 0 <6 <1 capture the tendency to overweight low-probability
extreme outcomes.

When the outcomes are of the same sign, the weight of the most extreme outcome
(largest absolute value) is computed with equation (3) (as if it is the sole outcome of that

sign), and the weight of the less extreme outcome is the difference between that value and 1.



The five parameters of the CPT model were estimated, using a grid search method
with a mean squared deviation criteria, to simultaneously fit the experimental problems of

each study separately. The best fitted parameters for each of those studies are the following.

A.1 CPT parameters, fitted on the data of study 3:
a=.5p=.45v=0.70,5 = 0.84, A=1.6 (MSD =.16693).

A.2 CPT parameters, fitted on the data of study 4:
a=.5p=.57y=10=1,A=1(MSD=.05379).

A.3 CPT parameters, fitted on the data of study 5:
a=0.6,3=0.6,y=0.8,5=0.8, =1 (MSD = .08230).
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SUMMARY OF NINE PREVIOUS STUDIES OF LOSS AVERSION UNDER RISK

Study # of Choice rate of the
choice prospect
problems  associated with
faced by  larger variance
each over problems
participant (and in the

example)

Study 2. Real payoffs for randomly selected choice in Shegels. 2 58%

Example: (10; .5 -10) or (20, .5; -20) (58%)

Study 1. Hypothetical payoffs in Shegels. 4 44%

Example: (0) or (1000, .5; -1000) (50%)

Ert and Yechiam (2009). Hypothetical payoffs in Shegels. 8 55%

Example: (0) or (100, .5; -100) (66%)

Thaler and Johnson (1990). Real payoffs for randomly selected 8 54%

participants in US dollars. (50%)

Example: (0) or (2.5, .5; -2.5)

Battalio et al. (1990). Real payoffs for randomly selected choice in 15 51%

US Dollars. (60%)

Example: (0) or (10, .5; -10)

Wu and Markle (2008). Hypothetical payoffs in US dollars. 20 50%

Example: (1000, .3; -200) or (400, .7; -500) (51%)

Erev et al. (2010). Estimation set. Real payoffs for randomly 60 39%

selected choice in Shegels. (15%)

Example: (5.6) or (7.3, .8;-3.6)

Erev et al. (2010). Competition set. Real payoffs for randomly 60 36%

selected choice in Shegels. (25%)

Example: (2.7) or (3.3, .91; -3.5)

Brooks and Zank (2005). Real payoffs for randomly selected choice 96 37%

in British pounds. (35%)

Example: (4, .33;0, .33;-4) or (5, .33; 0, .33; -5)

Note: The results reveal that the proportion of choices consistent with loss aversion increases

with the number of problems faced by each participant.
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TABLE II

THE 90 MIXED PROBLEMS EVALUATED IN STUDY 3

Problem S1 Ps S2 R1 Pr R2 P(riskf Problem S1 Ps S2 R1 Pr R2 P(risk)

1 7 038 -6 16 047 -16 057 46 8 046 -9 15 046 -15 0.40
2 9 057 -2 10 080 -18 037 47 3 051 -8 11 046 -14 0.37
3 10 049 -7 16 054 -16 043 48 6 052 -7 12 055 -15 0.50
4 10 050 -4 13 057 -10 0.50 49 10 046 -5 19 051 -16 0.50
5 8 050 -10 11 045 -11 053 50 7 049 -10 16 037 -12 0.23
6 8 051 -3 14 064 -18 050 ol 10 039 -1 14 059 -12 0.40
7 1 057 -6 15 050 -19 0.30 52 6 05 -3 17 058 -19 0.43
8 4 047 -2 13 057 -15 043 93 9 052 -3 11 066 -12 0.57
9 8 053 -9 17 039 -11 030 o4 9 047 -6 13 061 -18 0.63
10 3 038 -10 10 044 -17 0.7/ 95 4 05 -5 19 040 -13 0.20
11 11 036 -11 15 040 -15 0.0 56 2 05 -3 16 052 -18 0.30
12 11 041 -10 18 033 -11 037 o7 10 053 -9 17 045 -12 0.40
13 4 037 -8 18 037 -16 040 58 1 05 -9 17 024 -10 0.43
14 8 057 -7 18 054 -18 023 99 4 05 -5 17 044 -13 0.23
15 10 037 -6 14 051 -15 057 60 11 036 -5 15 043 -10 0.57
16 7 036 -4 14 055 -17 040 61 /7 036 -4 19 047 -17 0.53
17 3 062 -4 14 05 -17 033 62 11 049 -2 16 064 -16 0.37
18 8 05 -5 18 054 -16 017 63 1 050 -1 14 044 -11 0.40
19 8 040 -2 14 05 -13 053 64 4 038 -6 15 043 -15 0.50
20 6 05 -5 12 050 -10 0.20 65 6 042 -10 13 047 -18 0.50
21 3 065 -5 11 060 -16 0.23 66 7 039 -10 12 033 -1 0.53
22 6 059 -6 16 056 -18 020 67 11 057 -6 17 060 -16 0.33
23 6 040 -10 12 042 -15 0.73 68 6 038 -4 17 043 -13 0.57
24 10 063 -2 13 070 -12 0.20 69 6 057 -11 18 036 -12 0.27
25 7 040 -11 15 041 -17 043 70 2 040 -4 14 044 -14 0.43
26 3 045 -7 18 029 -11  0.20 /1 6 041 -10 15 034 -13 0.43
27 4 047 -6 15 044 -14 027 72 11 057 -11 19 054 -19 0.10
28 9 050 -2 16 057 -13 040 73 8 046 -4 14 062 -19 0.57
29 7 067 -10 18 053 -17 0.23 4 7 05 -8 13 052 -13 0.43
30 2 041 -10 17 031 -15 047 75 7 065 -11 12 064 -19 0.27
31 9 066 -9 11 066 -13 047 76 2 065 -10 17 042 -16 0.37
32 2 060 -10 13 049 -18 043 7 4 036 -9 17 024 -11 0.47
33 2 045 -6 16 041 -15 047 78 3 058 -6 16 051 -18 0.43
34 9 041 -4 19 046 -14 043 79 6 041 -5 17 042 -13 0.40
35 10 042 -10 13 039 -11 043 80 6 034 -5 11 055 -16 0.53
36 8 043 -8 18 044 -16 047 81 4 047 -8 15 047 -18 0.40
37 8 065 -1 14 065 -12 013 82 8 050 -7 14 056 -17 0.47
38 9 061 -5 14 058 -11 030 83 /7 064 -10 15 046 -11 0.27
39 4 065 -3 17 043 -10 027 84 11 061 -1 12 081 -18 0.57
40 1 063 -9 14 044 -16 040 85 4 051 -9 18 040 -16 0.23
41 1 049 -8 16 035 -14 030 86 3 047 -3 19 034 -10 0.20
42 5 054 -10 11 041 -11 047 87 2 050 -7 14 047 -17 0.53
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43 6 037 -4 12 047 -11 050 88 9 060 -8 12 067 -18 0.57
44 5 056 -7 14 045 -12 033 89 9 060 -9 10 071 -18 0.63
45 11 055 -8 14 059 -14  0.63 90 3 05 -8 14 049 -17 0.33

Mean P(risk) Across Problems: 0.41

Note: Each problem involved a choice between a safer prospect (S1, Ps; S2) and a riskier

(higher variability) prospect (R1, Pr; R2). The column P(risk) represents the proportion of

choices in the riskier prospect (R) in each of those problems.



TABLE III

THE SYMMETRIC SET OF 90 PROBLEMS EVALUATED IN STUDY 4
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Problem S1 Ps S2 R1 Pr R2 P(risk) Problem S1 Ps S2 R1 Pr R2 P(risk)

1 7 05 -8 11 05 -11 0.77 46 7 05 -7 9 05 -9 045

2 6 05 -6 13 05 -16 0.00 47 5 05 5 8 05 -8 050
3* 12 05 -12 11 05 -14 0.09 48 9 05 -9 12 05 -12 041
4 4 05 -6 13 05 -13 0.73 49 6 05 -6 10 05 -10 059
5 11 05 -11 12 05 -13 0.05 50 4 05 -4 11 05 -11 050

6 7 05 -7 9 05 -10 014 51 5 05 5 12 05 -11 064

7 4 05 -4 9 05 -12 0.09 52 4 05 4 7 05 -6 068
8 5 05 5 7 05 -8 005 53 11 05 9 12 05 -11 027
9 5 05 -5 12 05 -14 0.00 54 5 05 -2 6 05 -6 005
10 7 05 -7 8 05 -11 0.05 55 8 05 -5 13 05 -13 018
11 9 05 -9 11 05 -12 0.8 56 10 05 -10 13 05 -12 0.64
12* 10 05 -13 12 05 -12 091 57 8 05 -7 11 05 -11 032
13 5 05 6 9 05 -9 077 58 12 05 9 13 05 -13 018
14 8 05 -8 12 05 -15 0.18 59* 7 05 5 6 05 -6 005
15 9 05 -10 11 05 -11 082 60 6 05 -6 12 05 -11 0.59
16 5 05 -8 13 05 -13 0.73 61 4 05 4 6 05 -5 091
17 7 05 -7 10 05 -11 0.09 62 6 05 -6 10 05 -9 0.68
18 8 05 -9 10 05 -10 0.86 63 6 05 -3 8 05 -8 014
19 10 05 -10 12 05 -14 0.05 64 4 05 -1 5 05 -5 000
20 11 05 -11 14 05 -13 0.73 65 8 05 -8 12 05 -9 086
21 4 05 4 6 05 -7 005 66 8 05 -6 12 05 -12 0.27
22 9 05 -9 11 05 -10 0.86 67 5 05 5 12 05 -10 0.73
23 11 05 -11 13 05 -12 091 68 6 05 -6 13 05 -11 0.59
24 6 05 -9 12 05 -12 0.73 69 6 05 -6 11 05 -9 0.77
25 7 05 -7 8 05 -11 0.05 70 8 05 -8 11 05 -10 059
26 6 05 -8 11 05 -11 082 71 11 05 -8 12 05 -12 0.09
27 11 05 -11 12 05 -13 0.14 72 10 05 -10 13 05 -11 0.82
28 5 05 -6 11 05 -11 0.64 73 8 05 -8 10 05 -9 086
29 5 05 -7 8 05 -8 091 74 7 05 -6 8 05 -8 027
30 4 05 4 5 05 -6 014 75 6 05 -4 10 05 -10 0.8
31 6 05 -7 12 05 -12 0.77 76 11 05 -10 13 05 -13 0.27
32 10 05 -10 11 05 -12 0.5 77 4 05 -3 5 05 -5 023
33 6 05 6 7 05 -8 0.05 78 5 05 5 10 05 -8 068
34 9 05 -9 13 05 -14 0.8 79 9 05 -9 11 05 -10 086
35 4 05 6 9 05 -9 082 80 9 05 -9 12 05 -10 082
36 4 05 5 9 05 -9 086 81 6 05 6 9 05 -7 086
37 6 05 -6 8 05 -9 0.09 82 9 05 9 11 05 -10 0.73
38 4 05 -7 13 05 -13 086 83 7 05 -6 13 05 -13 0.23
39 2 05 -3 9 05 -9 068 84 8 05 -8 12 05 -10 0.68
40 4 05 -4 6 05 -7 005 85 7 05 -7 10 05 -8 086
41 5 05 -5 11 05 -11 045 86 5 05 5 11 05 -10 0.68
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Mean of P(risk) Across Problems without Dominant Strategy: 0.48

0.5
0.5
0.5
0.5
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0.86
0.18
0.91
0.32

Note: Each problem involved a choice between a safer prospect (S1, Ps; S2) and a riskier

(higher variability, or in the case of equal variability: larger losses) prospect (R1, Pr; R2).

The column P(risk) presents the proportion of choices in the riskier prospect (R) in each of

those problems (*in three problems one of the options dominates the other: S is the dominant

choice in Problems 3 and 59, and R is the dominant choice in Problem 12).



TABLE IV
THE PROBLEMS STUDIED IN STUDY 5
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The probabilities of the possible outcomes

P(risk)
Basic

P(risk)
Reflected

Problems Problems

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Payoffs
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky
Safe
Risky

-10 -9

0.002

0.054
0.025

0.001
0.073

0.001

0.068 0.131

0.029
0.029

0.002

0.002
0.006
0.034

0.002 0.023

0.014 0.016

-8

0.007

0.140
0.036

0.007
0.010
0.005

0.012

0.002

0.151

0.003

0.017

0.032

0.004

0.002

0.086

0.014
0.012
0.046

0.043

0.001

0.022

7 6
0.016 0.030
0.015 0.028

0.001 0.002

0.119 0.136
0.002 0.005

0.001
0.001 0.030

0.019 0.041
0.021 0.031
0.025 0.006

0.093

0.005 0.017

0.033

0.029 0.043

0.131 0.013

0.008 0.013

0.082

0.018 0.023

0.010 0.024

0.002 0.004
0.005 0.014

0.013 0.020

0.050

0.010 0.025

0.025 0.036
0.020 0.052

0.001

0.033 0.054

0.020 0.040

0.023 0.036

0.050 0.089

0.011

0.336

0.007 0.031

0.002 0.007

0.137 0.217

0.002

0.052
0.174 0.098

-5
0.022
0.055

0.022

0.003
0.031
0.105
0.015
0.064
0.227
0.066
0.279
0.032
0.017
0.008
0.008

0.101

0.035
1.000
0.032
0.257
0.026

0.101
0.012
0.070

0.027

0.008
0.022
0.008
0.024
0.109
0.004
0.003
0.025
0.186
0.060
0.061

0.023

0.159
0.033
0.062

0.064
0.047
0.069
0.005
0.116
0.082

0.003
0.159

0.016
0.011
0.104

0.005

0.005
0.106

)
0.027
0.152

0.051

0.053
0.008
0.091
0.127
0.025
0.168
0.035
0.078
0.353
0.037
0.013
0.033
0.075
0.001
0.184

0.074

0.023
0.436
0.006

0.092
0.036
0.028

0.044

0.030
0.024
0.075
0.012
0.112
0.016
0.018
0.043

0.150
0.156

0.005
0.529

0.050
0.029

0.045
0.107

0.067
0.106
0.060
0.049
0.023
0.064

0.197
0.144
0.033
0.014
0.036
0.019

0.012

0.033
0.029

3 2
0.030 0.062
0.216 0.139

0.078 0.080

0.326
0.298 0.271
0.046 0.121
0.163 0.091
0.135 0.132
0.067 0.170
0.040 0.052
0.125 0.123
0.047 0.156
0.101 0.108
0.054 0.051
0.002 0.005
0.085 0.121
0.504 0.224
0.003 0.038
0.175 0.007

0.097 0.067

0.024 0.081
0.241 0.033
0.219 0.239
0.091 0.099
0.012
0.066 0.114
0.043 0.042
0.024

0.001

0.042
0.058 0.064
0.090 0.228
0.056 0.063
0.011 0.003
0.097 0.095
0.013 0.027
0.083 0.124
0.015 0.020
0.056 0.119
0.048 0.156

0.001
0.062 0.058
0.213 0.140

0.080 0.141
0.018

0.079 0.058
0.099 0.197

0.022
0.040 0.114
0.110 0.101

0.053 0.703
0.129 0.103
0.085 0.112
0.105 0.192

0.008 0.350
0.034 0.054

0.064
0.019 0.002
0.093 0.137
0.027 0.101
0.029 0.110
0.001

0.060 0.153

0.169 0.022
0.056 0.084

0.002

-1
0.080
0.044
0.100
0.078

0.054
0.210
0.025
0.052
0.073
0.094
0.001
0.054
0.066
0.055
0.112
0.288
0.005
0.177
0.068

0.046

0.235

0.127
0.009

0.075
0.178
0.516

0.061
0.221
0.101
0.106
0.126
0.025
0.270
0.293
0.072
0.014
0.161
0.161
0.022
0.117
0.057
0.019

0.213

0.002
0.082
0.266
0.105
0.307
0.105
0.158
0.007
0.146
0.080
0.188
0.013
0.366
0.069
0.432
0.014
0.147
0.298
0.233

0.182
0.049
0.016
0.198

0.081
0.088

0
0.111
0.032
0.179
0.081
0.182
0.002
0.233

0.102
0.106
0.103
0.107
0.093
0.050
0.447
0.115
0.033
0.301
0.133

0.071

0.247

0.235
0.371

0.064
0.201
0.016

0.429
0.338
0.182
0.282
0.171
0.365
0.254
0.327

0.017
0.117
0.190
0.044
0.123
0.052
0.698
0.393
0.165

0.602
0.128
0.203
0.273
0.291
0.105
0.677
0.003
0.089
0.086
0.154
0.038
0.070
0.058
0.067
0.101
0.179
0.148
0.130

0.084
0.462
0.379
0.292
0.001
0.833
0.417

1
0.199
0.042
0.197
0.090
0.212
0.322
0.192
0.465

0.262
0.156
0.169
0.272

0.189
0.151
0.083
0.064
0.296
0.081

0.092

0.178

0.007
0.408
0.072
0.026
0.167
0.211

0.451
0.192
0.178
0.292
0.258
0.379

0.051

0.155
0.158
0.057
0.120
0.137
0.055
0.283
0.372
0.070

0.001
0.192
0.132
0.317
0.024
0.118
0.164

0.047
0.061
0.108
0.171
0.049
0.055
0.012
0.210
0.156
0.070
0.157

0.001
0.058
0.430
0.358
0.152
0.111
0.086
0.423

2
0.115
0.048
0.206
0.195
0.021

0.111

0.123
0.170
0.076
0.112

0.228
0.045
0.083
0.061
0.155
0.010

0.145

0.057

0.001
0.022
0.388
0.078
0.069
0.233
0.005

0.058
0.070
0.093
0.002
0.125
0.022

0.058

0.241
0.114
0.067
0.171
0.118
0.030

0.014

0.237
0.060
0.108
0.034
0.123
0.001

0.026
0.032
0.045
0.336

0.057
0.051
0.107
0.160
0.071
0.152

0.244
0.323
0.059
0.023
0.066
0.276

0.070

3
0.127
0.044
0.088
0.184
0.071

0.055

0.063
0.127
0.109
0.039

0.100
0.008
0.058
0.026
0.029
0.035
0.123
0.167

0.009

0.012

0.047
0.237
0.039

0.035
1.000

0.011
0.070

0.039
0.041
0.071
0.060

0.265
0.129
0.073
0.181
0.058
0.023

0.017

0.057
0.395
0.042
0.012
0.015
0.033
0.109

0.055
0.182
0.005
0.083

0.065
0.117
0.019
0.065
0.054
0.049

0.458
0.043

0.013
0.080

4
0.035
0.054
0.118
0.042
0.107

0.019

0.024
0.022
0.001
0.036

0.016
0.065
0.053

0.080
0.744
0.151

0.021

0.015

0.130
0.030

0.079

0.040
0.045

0.007
0.043
0.069
0.030
0.018
0.018
0.005
0.071
0.145
0.038
0.115

0.116

0.116

0.076
0.002

0.028

0.060

0.063

0.015

0.012

0.058

0.049

0.145

0.030

0.147

0.036

0.012
0.001

5
0.051
0.043
0.112
0.022
0.053

0.001
0.134

0.006

0.024

0.009

0.027

0.029

0.132

0.034

0.046

0.021

0.161

0.053

0.099

0.001
0.053

0.007
0.401
0.111
0.030
0.072
0.010
0.026
0.016
0.100

0.055

0.048

0.054
0.035

0.001
0.064
0.008
0.004

0.027
0.030

0.029
0.020

0.003

6
0.049
0.045

0.001
0.025

0.001

0.002

0.009

0.014

0.010

0.004

0.001

0.015

0.022

0.006

0.082

0.001

0.044

0.129

0.043
0.031

0.026
0.031
0.015
0.064
0.020
0.036
0.005

0.228
0.094

0.001

0.003

0.026
0.035

0.053

0.101

0.013
0.027
0.499
0.001
0.017

0.001

7
0.023
0.019

0.003

0.060

0.005

0.003

0.001

0.062

0.009

0.112

0.001

0.001

0.111

0.039
0.017
0.013

0.016
0.001

0.084
0.063

0.014
0.008

0.069
0.003
0.005
0.006
0.001

0.003

0.022
0.153

8 9 10
0.017 0.006
0.014 0.001

0.073

0.032 0.005

0.001

0.004

0.073 0.033 0.003

0.016

0.083 0.009
0.031 0.025
0.005
0.006

0.008 0.009
0.001
0.149

0.028

0.079

0.001

0.060 0.060
0.001 0.001

0.015

0.07

0.10

0.23

0.70

1.00

0.50

0.87

0.50

0.27

0.27

0.07

0.97

1.00

0.47

0.37

0.60

0.00

0.73

0.83

0.20

0.77

0.23

0.83

0.57

0.60

0.20

0.30

0.70

0.60

0.00

0.67

0.47

0.30

0.80

0.57

0.00

0.10

0.50

0.87

0.90

0.87

0.90

0.33

0.53

1.00

0.03

0.03

0.80

0.30

0.83

0.53

0.27

0.87

0.30

0.40

0.90

0.27

0.47

0.77

0.17

0.20

0.47
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Note: Each problem involved a choice between a safer prospect and a riskier (higher
variability) prospect. The two right-most columns P(risk) represent the proportion of choices

in the riskier prospect (R) in the two versions of each problem.
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TABLE V
LOSS AVERSION AND BEHAVIORAL PHENOMENA

Examples of phenomena that have been explained with the Examples of phenomena that appear to
loss aversion assertion, and an example of alternative reflect risk seeking in choice among mixed
explanations prospects

Status quo bias (Samuelson and Zeckhauser 1988) Overtrading (Odean 1999)

Alternative explanations:

Individual Trait (Samuelson and Zeckhauser 1988)
Omission bias (Baron and Ritov 1991)

Decision Avoidance (Anderson 2003)

Implicit recommendations (McKenzie et al. 2006)

Inertia (Gal 2006)

Endowment effect (Knetsch and Sinden 1984) Overbidding and the winner curse (Kagel
and Levin 2008; Bazerman and Samuelson

Alternative explanations: 1983)

Asymmetric information (Dupont and Lee 2001)
Mere ownership (Morewedge et al. 2009)

Subject misconceptions (Plott and Zeiler 2005)
Inertia (Gal 2006)

Classical preference theories (Plott and Zeiler 2007)

Underinvestment in stocks Under diversification (Barber and Odean
2000; Polkovnichenko 2005)

Alternative explanations:

Monetary constraints (Constantinides et al. 2002)

Habit persistence (Constantinides 1990)

Impact of rare disastrous events (Rietz 1988)

Incomplete markets (e.g., Aiyagari and Gertler 1991)
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FIGURE 1. Proportion of choices of the riskier mixed gamble over time in three studies

The three studies include Brooks and Zank’s (2005) study, and the two studies in Erev et al.

(2009). The data are summarized in blocks of 5 trials.
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P(risk)
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FIGURE 2. Proportion of choices of the riskier mixed gamble over time in Studies 3 and 4.

The data are summarized in 18 blocks of 5 problems.
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Option A

with probability of
wilth probability of
wilth probability of
with probability of
with probability of
wiith probability of
wiith probability of
wiith probability of
with probability of
with probability of
with probability of
with probability of
with probability of
with probability of
with probability of
wilth probability of
wilth probability of

0.017
0.027
0127
0.006
0.199
0.016
0.023
0.062

0.02
0.115
0.051
0.035
0111

0.02
0.049
0.022

0.08

Choose Option A

Option B
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Choose Option B

0.152
0.001
0.028
0.216
0.139
0.048
0.019
0.055
0.007
0.014
0.044
0.032
0.002
0.MmMs
0.045
0.042
0.042
0.054
0.044

FIGURE 3. An example of the experimental screen in Study 4.
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	1. INTRODUCTION
	The loss aversion assertion, one of the assumptions that underlie prospect theory (Kahneman and Tversky (1979)), implies that losses loom larger than gains.  That is, the absolute subjective value of a specific loss is larger than the absolute subjective value of an equivalent gain.  This assertion was originally proposed in the context of decisions under risk: choice among known payoff distributions.  It was later generalized to other settings, and was shown to provide an elegant explanation to a wide set of important behavioral phenomena.  Famous examples are the endowment effect (Knetsch and Sinden (1984)), the status quo bias (Samuelson and Zeckhauser (1988)), and under-investment in the stock market (Benartzi and Thaler (1995)).  The significance of loss aversion is highlighted in Camerer’s (2000) review of the practical implications of prospect theory: seven of the ten examples are direct derivations of the loss aversion hypothesis. 
	4. DISCUSSION AND CONCLUSIONS 

