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Abstract
This paper investigates the effect of accountability—the expectation on the side of the
decision maker of having to justify her decisions to somebody else—on loss aversion.
Loss aversion is commonly thought to be the strongest component of risk aversion.
Accountability is found to reduce the bias of loss aversion. This effect is explained by the
higher cognitive effort induced by accountability, which triggers a rational check on
emotional reactions at the base of loss aversion, leading to a reduction of the latter.
Connections to dual process theory are discussed.
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1. Introduction
Social factors affect many types of human behavior. Possible evaluation by others has
been found to be relevant for racist attitudes (Warner & DeFleur, 1969) and for alleged
aggression differences by gender (Lightdale & Prentice, 1994). According to Tetlock
(1985), the potential evaluation by others is one of the most important factors influencing
human decision making processes. Curley, Yates & Abrams (1986) found that otherevaluation can increase ambiguity aversion when several people observe the decision
maker’s choice. Trautmann, Vieider, & Wakker (2008) found that eliminating the
possibility of other-evaluation by making the subject’s preferences her own private
knowledge causes ambiguity aversion to disappear. McFadden (2006) calls for a more
general role of social influences in the explanation of economic behavior.
A substantial literature in social psychology shows the effects that accountability,
the expectation by a decision maker that she may be called upon to justify her behavior in
front of others, has on human decision making processes. Accountability in front of an
audience with unknown views generally results in more cognitive effort. This
phenomenon has been called pre-emptive self-criticism (Lerner & Tetlock, 1999; Tetlock,
1983; Tetlock & Kim, 1987), consisting in more options being considered more in depth,
thereby anticipating possible criticisms others might bring against one’s choice.
An interesting question is whether accountability may affect risk attitude. Indeed,
risk attitude is important for many decision problems we encounter in our everyday lives,
ranging from insurance take-up to investment choices and medical decisions. Weigold &
Schlenker (1991) found that accountability accentuated pre-existing risk attitudes, thus
making risk averters more risk averse and risk-seekers more risk seeking. Lion &
Meertens (2001) found that accountability lead participants to more elaborate information
search about the risks they confronted. Huber et al. (2009) found that accountability
increases the search for risk diffusing operators, a result in accordance with the finding
that subjects use more information under accountability (Huber & Seiser, 2001). No
studies exist however to the best of the author's knowledge about the effect that
accountability may have on loss aversion.
Loss aversion is generally thought to be responsible for the greatest part of risk
aversion (Köbberling & Wakker, 2005). It thus seems particularly interesting to see
whether accountability has an effect on loss aversion. Loss aversion reflects the fact that
people weigh losses more heavily than gains of the same size. In prospect theory
(Tversky & Kahneman, 1992) this is modeled through a utility function that presents a
kink at the status quo, resulting in a steeper utility function for losses than for gains (see
figure 1). Loss aversion can thus be estimated by means of simple two-outcome prospects
involving a gain and a loss. A subject is thereby asked to indicate a positive amount such
as to make her indifferent between the prospect and the status quo (not playing). The loss
aversion parameter is generally found to be between 1 and 2.5 * (Abdellaoui et al., 2007,
Booij & van de Kuilen, 2006; Tversky & Kahneman, 1992).
Loss aversion is frequently used to explain phenomena that had long been known
empirically but for which sound explanations were still missing (Camerer, 2000). Loss
aversion is generally thought to be the cause of the endowment effect and of the status
*

The prospect theory utility functions over monetary outcomes z R can be characterized as U(z)=z if z ≥ 0
and U(z)=- z if z < 0, where U: R->R is a strictly increasing utility function, λ is the loss aversion index,
and α determines the curvature of utility.
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quo bias (Kahneman et al., 1991; Thaler, 1980; Tversky & Kahneman, 1991), or in any
case the WTA-WTP gap (Brown, 2005). It has also been employed to explain the equity
premium puzzle (Benartzi & Thaler, 1995; Thaler et al., 1997), disposition effects
(Shefrin & Statman, 1985; Weber & Camerer, 1998) and the labor supply of cab drivers
(Camerer et al., 2000). Sugden (2003) and Schmidt et al. (2008) use loss aversion in
relation to a reference point that is itself a prospect to explain preference reversals.
Trautmann, Vieider, & Wakker (2009) use the same principle to explain preference
reversals under ambiguity. Loss aversion is also increasingly employed to explain
phenomena in the larger social science realm, ranging from international relations (Levy,
1996) to explanations of differential perception of the progress made by racial minorities
dependent on group membership (Eibach & Keegan, 2006).

u(z)

u(z)= zα
-z
z

z

u(-z)= -λ zα
Figure 1: Utility of a gain of z relative to a loss of z

No studies exist to the best of the author’s knowledge about the effect that
accountability may have on loss aversion. Finding such an effect may lead to differential
predictions about the phenomena listed above according to whether a decision is
observable or not.
2. Accountability and Loss Aversion
Accountability to an unknown audience has been found to lead to less biased decisions in
cases where the normatively correct decision was either known to the subjects, or could
be arrived at by higher cognitive effort (Simonson & Nye, 1992). When on the other
hand no solution is easily arrived at, people tend to choose the option that appears more
easily justifiable. This may be explained by the fact that people have been found to often
rely on reasons instead of indices such as expected value when making choices (Shafir et
al., 1993). When called upon to make a risky choice they may need to justify in front of
3

an audience with unknown views, we would thus expect that the decision maker picks the
decision which she will deem most easily justifiable (Simonson, 1989).
Accountability has thus been found to have differential effects on some biases
depending on subjects' views of the bias. For instance, the sunk cost fallacy (see Wilson
& Zhang, 1997, for a review) may be accentuated or attenuated by accountability
depending on whether subjects do or do not recognize the commitment to a failing course
of action as a bias (Fennema & Perkins, 2008; Simonson & Nye, 1992). Such differential
effects are best explained using a flexible correction approach (Wegener & Petty, 1995;
Wilson & Brekke, 1994), according to which subjects try to adjust for bias according to
their naive theory of what the bias might be. Accountability is thereby thought to act as a
motivational activator of the flexible correction process.
Loss aversion is commonly recognized to be empirically strong (Abdellaoui et al.,
2007; Bleichrodt et al., 2001; Booij & van de Kuilen 2006; Fishburn & Kochenberger,
1979; Johnson et al., 2006), though it has also been found to be subject to subtle framing
effects and to be dependent on subjects’ experience (List, 2004; Plott & Zeiler, 2005a;
Plott & Zeiler 2005b). Previous evidence on effects of accountability on risk aversion is
scant. Weigold & Schlenker (1991) find that risk averters generally become more risk
averse under accountability. Since loss aversion is almost universal, this would lead one
to expect an increase of loss aversion under accountability.
The value of this evidence is however limited by the fact that Weigold &
Schlenker employ complicated multi-outcome lotteries with equal expected value, so that
actual risk in terms of expected value does not vary across lotteries. Typical tasks
employed to elicit loss aversion on the other hand have clearly detectable and significant
differences in expected value. Also, Weigold and Schlenker's lotteries do not involve any
losses, and it is known in the literature that findings from one domain of risk attitude do
generally not carry over into another (Cohen et al., 1985; Schoemaker, 1990).
Furthermore, recent evidence on learning (Plott & Zeiler, 2005a) and market experience
(List, 2004) reducing loss aversion makes it likely that loss aversion is indeed perceived
as a bias. Such a bias may spring from emotional reactions rather than from rational
consideration such as the ones we expect to be activated by accountability. We thus
hypothesize that accountability will reduce loss aversion.
3. The Experiment
Method
Subjects. 109 subjects were recruited from a mailing list at Erasmus University
Rotterdam, the Netherlands. The average age of the subjects was 21.6 years, and 56%
were male. The subjects completed several experimental tasks and were compensated for
their participation with a flat payment of €15. Subjects were run in groups of
approximately 15 people.
Stimuli. The stimuli from Tversky & Kahneman (1992) were used employing a straight
matching task (instructions in appendix). This methodology involves eliciting
indifference between the status quo (an outcome of 0) and a two-outcome prospect. The
prospect involved a given loss that would obtain with a .5 probability and a gain with a .5
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probability that subjects were supposed to fill in so as to make them indifferent between
the status quo and the prospect itself (simple prospects). These simple prospects were
then used to elicit the loss attitude of subjects, and some additional prospects were
included to test for consistency and for curvature of utility for gains. The loss aversion
index λ for such simple prospects is given by the gain divided by the loss it needs to
compensate (Tversky & Kahneman, 1992).
Since no complete utility functions are elicited and probability weighting is not
considered in the calculations described above, only an approximation of the loss
aversion index is obtained (Abdellaoui et al., 2007, Schmidt & Zank, 2005). To the extent
that the probability weighting function for gains and losses is however generally found to
be very similar (Tversky & Kahneman, 1992), this definition seems good enough, and
does not influence the main issue at stake—the comparison of the index between
treatments.
Manipulation. The manipulation between the two treatments consisted in varying the
explicit accountability level of the subjects. In the no accountability treatment, subjects
were told that their answers were confidential and could not be traced back to them. They
were told that after the experiment they should put their completed questionnaire in a
cardboard box by the exit of the room upon which they would be paid and could leave. In
the explicit accountability treatment subjects were asked to write down their name and
email address at the beginning of the sheet. They were told that upon completion of the
task they would be asked to take their questionnaire with them to another room, where an
experimenter would interview them about their choices. Several subjects participated at
the same time, so as to give an additional impression of anonymity in the low
accountability condition.
Results
Of the 109 subjects that participated, 7 were excluded from the analysis for violation of
stochastic dominance. Of the remaining 102 subjects, 5 were classified as gain seeking
and the remainder as loss neutral or loss averse. Preliminary tests strongly rejected a
normal distribution of the data (p=0.000, skewness-kurtosis test for normality), hence
two-sided non-parametric tests are used throughout.
A two-sample Wilcoxon rank-sum test rejected the hypothesis that the two
samples were drawn from the same population (p=0.030, r=0.192). Loss aversion was
found to be significantly lower under conditions of accountability pressure. The median
value of the average lambda from the simple gambles was 1.95 under accountability and
2.38 under no accountability. Table 1 shows the different medians of lambda for the
different prospects (means are given in parentheses). Testing on the other hand for effects
on curvature of utility for gains, no difference between treatments was found. This
indicates that accountability does indeed influence loss aversion and not curvature of the
utility function for gains.
Pearson’s r is used as a measure of effect size throughout the paper. Effect sizes have the advantage to
permit immediate comparison between findings from different studies independently of sample sizes or test
statistics used, and thus facilitate comparison and integration of findings from different studies (Rosenthal,
1991).
2
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lambda 1
lambda 2
lambda 3
lambda 4
average lambda

no accountability
2 (2.51)
2 (3.18)
2.5 (3.59)
2.67 (3.80)
2.38 (3.27)

explicit accountability
1.8 (2.10)
2 (2.31)
2 (2.98)
2 (2.86)
1.95 (2.56)

Table 1: median values of lambda (means in parentheses)

Discussion
Accountability is found to reduce loss aversion and, thus, to enhance rationality and the
quality of decisions. Accountability theory can explain this if one accepts that loss
aversion is recognized as a bias, and thus reduced when subjects have to justify their
behavior (Simonson & Nye, 1992). Equivalently the finding can be explained using a
flexible correction approach (Wegener & Petty, 1995; Wilson & Brekke, 1994), according
to which subjects try to adjust for bias according to their naive theory of what the bias
might be, whereby accountability acts as a motivational activator of the correction
process. The results are also consistent with the results of List et al. (2004), who find that
accountable subjects are more willing to pay for a non-marketed good than are
unaccountable subjects.
Given that the great majority of subjects (94%) were students of either economics
or business and had had some courses in mathematics and statistics as well as basic
economics, it seems particularly plausible that they would have recognized loss aversion
as a bias. Such an interpretation is also confirmed by the interviews conducted with
accountable subjects. The simplicity of the prospects employed makes it indeed easy to
recognize loss aversion as a bias, so that similar effects may be expected to occur also
with a more general subject population. This seems indeed intuitive here because it is
easy to see that the value of the gain that makes the trade-off “fair” is equal to the
absolute value of the loss. This leads subjects to indicate gains that are close to the
absolute value of the loss in the high accountability condition. When on the other hand
subjects are not accountable, they follow their instinct and demand higher compensation
for a given potential loss, an effect which seems to increase with the amount to be lost
(see table 1).
Decisions in general often appear to be the outcome of a conflict between a
quicker emotional mechanism and more reflective and rational mechanisms that are
activated more slowly (Kahneman, 2003a; Loewenstein et al., 2001; Sloman 2002;
Sanfey et al., 2006), as described in dual-process models (Chaiken & Trope, 1999;
Sloman, 2002). Loss aversion appears to be caused mainly by emotional mechanisms.
This interpretation also finds support in studies about loss aversion displayed by
Capuchin monkeys (Chen et al., 2006) and by young children (Harbaugh et al., 2001),
which both point in the direction of an instinctive origin of loss aversion.
Loss aversion thus seems to stem from adaptive mechanisms that have developed
in the very early stages of human evolution to cope with basic environmental challenges
(Chen et al., 2006; Rayo & Becker, 2005). This interpretation is corroborated by recent
evidence from neuroeconomics (Breiter et al., 2001; Sanfey et al., 2006), which with
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proper caution constitutes a promising way to test social psychological models
(Willingham & Dunn, 2003).
When there is the need to justify one’s behavior in front of somebody else,
however, the higher cognitive effort activated by this need reduces the bias (Tetlock,
1983; for a case of how rationality can impair decisions, see Dijksterhuis, 2004). Indeed,
“an answer provided by the associative system just ‘pops’ into the head so the perceiver
may be unable to provide any justification for it other than intuition” (Smith & DeCoster,
2000, p. 115). They will however “go beyond heuristic processing when circumstances
[…] make them feel an unusually great need to be accurate, defend an attitude or create a
positive impression” (p. 119). This interpretation thus raises the issue of the motivational
activation of the more rational, rule-based system by accountability that warrants further
investigation.
The activation of more rational thought processes seems to be driven by the
typical desire of being favorably evaluated and avoiding criticism generally displayed by
accountable subjects (Chen & Chaiken, 1999; Simonson & Nye, 1992, Smith & DeCoster
2000; see also Baumeister & Leary, 1995). Indeed, accountability can be seen as
increasing the social and reputation cost of relying on a simple decision heuristic. It thus
becomes beneficial to engage in more complex deliberative behavior which results in a
reduction of the decision bias, if the higher cost of the more complex deliberation is
outweighed by the reputation costs of a bad decision (Arkes, 1991). This conclusion is
also consistent with recent findings of the disappearance of loss aversion when subjects
think more deeply about the decision at hand either because they are more experienced in
market transactions (List, 2004) or because they are encouraged to properly learn and
understand the incentive mechanism in repeated trials (Plott & Zeiler, 2005a).
Finally there remains a methodological point to be made. Traditional experiments
in economics and psychology tend to isolate subjects as much as possible from outside
influences and to guarantee subjects as much anonymity as possible, thereby keeping
accountability artificially low. Plott & Zeiler (2005a) explicitly state that they want
subjects to be anonymous in order to study their “real” preferences. Hoffman et al. (1996)
find that granting subjects anonymity reduces offers in dictator games and hence pushes
behavior towards predictions of economic theory. While interesting insights can be
gained from such manipulations, such a procedure does however not accurately reflect
circumstances as encountered in the real world and thus threatens to jeopardize the
external validity of experimental results. Any effect accountability is found to have on
loss aversion may thus change the interpretation of results obtained in lab experiments
according to the particular circumstances under which they were conducted.
Conclusion
Accountability was found to reduce loss aversion. This result is consistent with recent
studies that find beneficial effects of learning on decision making, in the sense that they
reduce or even eliminate loss aversion. Additional cognitive effort induced by
accountability is hereby found to improve decisions, even though it falls clearly short of
completely eliminating the bias of loss aversion.
This activation of cognitive effort is linked to recent dual-processing models of
the human mind, and a connection between the existing accountability literature and
those models is established. This study thus touches upon the interesting question of
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accountability-driven motivational effects for the differential activation of mental
processes. This finding also has important implications for traditional laboratory studies
of loss aversion. To the extent that such studies have kept accountability low as is
common practice in psychology and economics experiments, they may systematically
overestimate the size of the bias. Future investigation of loss aversion will thus need to
carefully control for the accountability variable in order to maximize the external validity
of their results.
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Appendix: Instructions Loss Aversion
Below some pairs of gambles are presented to you. The pairs involve a trade-off between
a certain amount and a gamble, and in some cases between two gambles. Please fill in the
amounts that are missing from the right-hand gamble that make the two gambles equally
good for you. Imagine one of the two gambles in each pair would be randomly chosen by
the experimenter for real play: what amount would make you indifferent between the left
hand gamble and the right-hand gamble?
Gambles are described both verbally and graphically. In the graphical representation, ~
represents indifference (the two gambles are equally good for you). The gambles are
represented by means of a ramification, where probabilities are indicated above each
branch and amounts to be won or lost are indicated at the end. Please pay close attention
to the amounts to be won and to the signs of the amounts, as both gains and losses are
involved. Probabilities always stay at 0.5 in the gambles.
Obtaining 0 for sure and a gamble giving a loss of €25 and a gain of €______, each with
probability 0.5, are equally good for me.
0.5
€_____
0 ~
0.5

- €25

Obtaining 0 for sure and a gamble giving a loss of €50 and a gain of €______, each with
probability 0.5, are equally good for me.
0.5
€_____
0 ~
0.5

- €50

Obtaining 0 for sure and a gamble giving a loss of €100 and a gain of €______, each with
probability 0.5, are equally good for me.
c
0.5
€_____
0 ~
0.5

- €100

Obtaining 0 for sure and a gamble giving a loss of €150 and a gain of €______, each with
probability 0.5, are equally good for me.
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0.5

~

0

0.5

€____
_
- €150

A gamble giving a loss of €20 and a gain of €50 each with probability 0.5 and a gamble
giving a loss of €50 and a gain of €_____, each with probability 0.5, are equally good for
me.
0.5
0.5
€50
€_____

~
0.5

- €20

0.5

- €50

A gamble giving a loss of €50 and a gain of €150 each with probability 0.5 and a gamble
giving a loss of €125 and a gain of €_______, each with probability 0.5 are equally good
for me.
0.5
0.5
€150
€_____

~
0.5

- €50

0.5

- €125

A gamble giving a gain of €50 and a gain of €120 each with probability 0.5 and a gamble
giving a gain of €20 and a gain of €_____, each with probability 0.5 are equally good for
me.
0.5
0.5
€120
€_____

~
0.5

0.5

€50

€20

A gamble giving a gain of €100 and a gain of €300 each with probability 0.5 and a
gamble giving a gain of €25 and a gain of €______, each with probability 0.5 are equally
good for me.
0.5
0.5
€300
€_____

~
0.5

€100

0.5

€25
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