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Abstract

We explore situations in which a decision-maker bears responsibility for somebody else's outcomes
as well as for her own. For gains we confirm the intuition that being responsible for somebody
else's payoffs increases risk aversion, while in the loss domain we find increased risk seeking. In a
second experiment we replicate the finding of increased risk aversion for large probabilities of a
gain, while for small probability gains we find an increase of risk seeking under conditions of
responsibility. This discredits hypotheses of a 'cautious shift' under responsibility, and indicates an
accentuation of the fourfold pattern of risk attitudes usually found for individual choices.
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1. Motivation

Economic situations in which an agent takes decisions that affect others' outcomes as well as her
own constitute a common class of phenomena. For instance, they represent situations in which a
decision maker’s choices affect not only her own outcomes, but those of her family as well. Another
common instance of such decision problems is the one of financial agency contracts in which the
incentive structure of the agent coincides with the one of the principal. An example may be the one
of executives that are compensated through company shares, or the one of a stock broker whose
payoffs are determined by the outcomes of the investments she undertakes. Nevertheless, such
different situations have generally been modeled with a single objective function treating all
decisions like individual decisions.

There is an extensive literature on individual decision making under risk and uncertainty
(Abdellaoui et al., 2011; Dohmen et al., 2011; Harbaugh et al., 2009, Maafi, 2011), as well as a
substantial literature on risk attitude in agency problems and how to influence it through
performance-contingent pay (Wiseman & Gomez-Mejia, 1998). There is however much less
evidence on decisions under responsibility. To the extent that decisions under responsibility may
differ from decisions commonly found in the individual decision making literature, findings from
the latter will only constitute an imperfect predictor of attitudes under responsibility. In this paper,
we therefore systematically explore the difference in risk attitudes between situations of decision-
making for oneself and situations of responsibility, i.e. situations in which the decision maker
decides for others as well as herself.

Several recent papers touch upon the issue of responsibility in risky decisions. Bolton &
Ockenfels (2010) report results of decisions between payoff pairs in a dyad under payoff equality.
The authors do not find statistically significant results, but speculate that risk aversion increases
under responsibility. Sutter (2009) compares an individual investment task to a group investment
task where group membership is made salient through payoff commonality, and finds risk aversion
to decrease under payoff commonality. Although payoffs are symmetric, each member of the group
makes decisions in sequence and all group members receive feedback about investment decisions
and outcomes. Also, the investment task employed is such that maximum investment is the
normatively optimal course of action (Gneezy & Potters, 1997). Reynolds et al. (2009) found risk
aversion to increase relative to an individual benchmark when subjects were deciding only for
somebody else, with no consequences for their own payoffs. Using a Holt & Laury (2002) choice
list mechanism, Chakravarty et al. (2011) found risk aversion to decrease under conditions of
responsibility, although again there were no costs connected to such decisions since they did not
directly affect the decision maker. Using the same type of task, Humphrey & Renner (2011) found

no effect of responsibility on risky choices. In a somewhat related study from the game-theoretic
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literature, Charness & Jackson (2009) found that in a stag hunt game the efficient equilibrium
obtained less frequently under responsibility for someone else than in an individual baseline, giving
an indication of increased risk aversion under responsibility. However, in the latter study strategic
concerns cannot be excluded.

The literature discussed above reaches widely different conclusions, ranging from increased
risk aversion to increased risk seeking or null results. This may on the one hand be due to
differences in how payoffs affect the decision makers and recipients. For instance, in Sutter's (2009)
study all decisions affect everybody's payoffs symmetrically, while in Reynolds et al. (2009) and
Chakravarty et al. (2011) the decisions affect only the recipient's payoffs, being inconsequential for
the decision maker herself. This also means that the latter two studies cannot exclude inequality
concerns. On the other hand, other factors such as payoff levels and probability levels are varied
across the different tasks, so that it is very arduous to systematically organize the evidence. For
instance, Sutter (2009) employs an investment task in which risky investments always have positive
expected value with a constant probability of winning, while Chakravarty et al. (2011) employ a
Holt & Laury task, in which the expected value of the two prospects between decisions makers are
called to choose, as well as the probability levels with which the prizes obtain (and indeed the prizes
themselves), change from decision to decision. Individual risk attitudes, however, have been found
to differ systematically in the different domains and for different probability levels (Abdellaoui,
2000; Booij, van Praag, & van de Kuilen, 2010; Schoemaker, 1990). To the extent that individual
risk attitudes have been found to differ systematically across the probability and outcome spaces,
responsibility may well have different effects across those dimensions.

In to experiments, we explore risky decisions for situations in which an anonymous other
(the recipient) is affected by any outcomes in exactly the same way as the decision maker herself.
This allows us to study possible changes in behavior in a clean way, excluding issues deriving e.g.
from preferences over outcome distributions that may cause inequality concerns. Also, by making
both the decision maker’s outcome and the recipient’s outcome dependent on the decision makers’
choice, the latter will bear an actual cost in terms of her own preferences by accommodating any
presumed preferences of the recipient or by following some social norm. Any findings should thus
constitute a lower bound on the effects we want to investigate.

We are the first to explore the issue systematically for risky choices in the gain domain, the
loss domain, and the mixed domain, as well as for different probability levels. This allows us to
adopt prospect theory (Kahneman & Tversky, 1979)—the prevalent descriptive theory of choice
under risk and uncertainty today (Starmer, 1999, 2000; Wakker, 2010)—as a descriptive theory of
choice and to systematically explore potential differences along the relevant dimensions. Under

prospect theory, risk attitudes are described by utility curvature, loss aversion, and probability



weighting (Kobberling & Wakker, 2005). Since prospect theory is more general than other theories
of decisions under risk such as expected utility theory, we can thus capture richer risk attitudes if
present.

Relative to previous studies in the literature, our study thus presents a number of differences.
As already mentioned, we have symmetric payoffs for the decision maker and the recipient, which
are meant to exclude inequity concerns, as well as to impose a decision cost on a decision maker
who wants to accommodate the (presumed) preferences of the recipient. In this respect our study
differs from the designs used by Reynolds et al. (2009) and Chakravarty et al. (2011). Contrary to
Sutter (2009), we use a choice task in which the riskier and safer options generally have equal
expected value, or where we can control for differences in expected value if they do not.
Furthermore, we explore the issue for different outcome levels, probability levels, and domains
(gains versus losses), in which the different dimensions are varied orthogonally to each other to
permit for a clear distinction of the determinants of any shifts in behavior. This distinguishes our
study from previous investigations, in which probabilities were either kept constant (Sutter, 2009),
or varied together with outcomes (Chakravarty et al., 2011; Humphrey & Renner, 2011). We are
also the first to investigate the issue for losses.

We find that in the gain domain, being responsible for others as well as oneself does indeed
increase risk aversion for medium to large probabilities, thus showing that Bolton & Ockenfels’
(2010) intuition was correct. In addition, we show that for pure loss prospects, subjects become
more risk seeking when responsible for others. Loss aversion on the other hand, being already very
strong in individual decisions, does not seem to increase when subjects are responsible for others'.
In a second experiment aimed at exploring social norms on risk taking in the gain domain in more
detail, we replicate the finding that risk aversion increases under responsibility for large prob-
abilities. When choices regard small probability prospects, however, we find increased risk seeking
under conditions of responsibility. Overall, our results point to an accentuation of the fourfold
pattern of risk attitudes typically found in individual decision making when subjects are responsible,
with subjects thus becoming more risk averse for moderate to large probability gains and small
probability losses, as well as more risk seeking for moderate to large probability losses and small
probability gains when responsible for others.

The paper proceeds as follows. Section 2 describes the first experiment, with section 2.1
describing the methodology and section 2.2 presenting the results; section 2.3 discusses the result of
experiment I and derives hypotheses for experiment II. Section 3 introduces experiment II, with
section 3.1 describing the methodology and section 3.2 presenting the results. Section 3.3 discusses

the results of experiment II as well as the overall results. Section 4 concludes this paper.

'Pahlke, Strasser, & Vieider (2012) found that adding an accountability mechanism to responsibility significantly
reduced loss aversion, while leaving other elements of risk attitude unaffected.



2. Experiment I: Responsibility for gains, losses, and mixed prospects

2.1. Experimental Design

We designed a laboratory experiment in which we ask subjects to take binary decisions between two
alternatives that are presented to them on a computer screen. Payoffs always affect the decision
maker and the recipient in a perfectly parallel manner in the responsibility treatment, in order to
avoid issues of payoff inequality (Bolton & Ockenfels, 2010; Rohde & Rohde, 2011). In what
follows, a decision maker will be defined as risk averse whenever she prefers the expected value of
a prospect to the prospect itself; conversely, she will be defined as risk seeking whenever she
prefers the prospect to a sure amount equivalent to the prospect in terms of expected value (Wakker,
2010, p.52). Risk aversion and risk seeking are thus relative terms, such that a decrease in risk
aversion can be seen as equivalent to an increase in risk seeking, regardless of absolute levels of

risk taking?.

Subjects. Overall, 144 subjects were recruited at the experimental laboratory MELESSA at Ludwig-
Maximilian’s University in Munich, Germany, using ORSEE (Greiner, 2004). The experiment took
roughly 1.5 hours, and average earnings were €22.49. The experiment was run on computers using

zTree (Fischbacher, 2007). 46% of subjects were female, and the average age was 24.07 years.

Task. Subjects were asked to choose between a safe prospect and a risky prospect. The safe prospect
usually consisted in a sure amount of money, and sometimes in a prospect with lower variance
compared to the risky prospect. The risky prospect always gave a 50-50 chance to obtain one of
two outcomes. The prospects could comprise only positive amounts, only negative amounts, or both
positive and negative amounts (see below). Overall, subjects had to make 40 choices, with the order
of presentation as well as the position of the two prospects randomized for each subject. Subjects
took decisions sequentially and had no opportunity to return to an earlier decision to revise it. All of

the above was explained in the instructions.

Prospects. The 40 choices to be made by all subjects in the experiment were constructed
systematically in the following way: We chose five different stake levels that we denote henceforth
by b, where b = €{2,4,6,8,10}. For every stake level, we let subjects choose between the following
eight different prospect pairs:

*This means that saying that choices under condition A are more risk averse than under condition B is taken as
equivalent to saying that they are less risk seeking under A than under B, regardless of the absolute level of risky or safe
choices (i.e, regardless of whether safe choices are more or less than 50% in both cases, or whether they cross the 50%
mark).



- Base Case: These prospect pairs offered a choice between the safe payment b and a prospect

providing a 50% chance of winning twice the safe amount b or zero otherwise.

- Sensitivity up: Compared to the basic choice pair, the safe payment is increased by 25% to

assess the degree of subjects’ risk aversion. The risky option remained unchanged.

- Sensitivity down: Similar to “Sensitivity up”, but the safe payment is reduced by 25%, again

in order to measure the degree of risk aversion. The risky option remained unchanged.

- Positive shift: Every amount is increased by 50% of the safe payment in the base category.

These choices were included to see how choices changed when shifting away from the €0

outcome.

- Lottery choice: The risky prospect now remains identical to the basic case, but the safe

payment is replaced by a prospect with a lower variance (0.5 b and 1.5 b) than the risky

prospect (0 and 2 b).

- Mixed prospects: To obtain these prospects, the safe amount in the base case was subtracted

from all outcomes, thus obtaining a prospect with an expected value of €0. The safe amount

was therefore always 0, the prospect always a lottery between -b and b.

- Mean-preserving spread: To obtain this prospect, the two risky outcomes of the base case

were respectively increased and decreased by 50% of the sure amount. The expected value

of the prospect thus remains the same; however, the variance of the prospect increases, and a

loss equal to 50% of the sure amount is introduced into the prospect.

- Loss Shift: The mirror image of the base case where every amount was negative instead of

positive. These prospects were inserted to directly compare risk taking behavior for gains

and losses.’

The following table gives an overview of the eight different prospect pairs as a function of the stake

level b. For a complete overview of all prospect pairs, see Table A1l in the Appendix.

Option A ("Safe")

Option B ("Risky")

Choice Type

Base b 0 2b
Sensitivity Up 1.25b 0 2b
Sensitivity Down 0.75b 0 2b
Positive Shift 1.5b 0.5b 2.5b
Lottery Choice 0.5b 1.5b 0 2b
Mixed Prospect 0 -b b
MPS b -0.5b 2.5b
Loss Shift -b -2b 0

*Additional prospect in the gain domain were not mirrored for ethical reasons—indeed, replicating all gain prospects for
losses would have resulted in a high chance of overall losses during the experiment.



Treatments. Subjects were randomly assigned to one of two treatments, with two thirds of all
subjects assigned to the responsibility treatment since only half of them would actively take
decisions. In the individual treatment, subjects took their decisions only for themselves. In the
responsibility treatment, half of the subjects were randomly assigned to the role of decision maker
and the other half to the role of passive recipient. The decision maker was told that she had to take
the decision on behalf of herself and another subject sitting in the laboratory, whose identity was not
disclosed. All other subjects were told that they were in a passive role and that somebody else in the
laboratory would take the decisions on their behalf. The matching remained fixed throughout the
rounds. With a lag of one period, recipients were shown the decision problem and the choice of
their corresponding decision maker. They could then indicate whether they were “satisfied” or “not
satisfied” with the decision, but this did not affect payoffs nor was it shown to the decision maker.
Decision makers knew about the satisfaction ratings, as well as about the fact that they would

neither be communicated to them nor have any material consequences.

Incentives. 3 out of the 40 decisions were randomly drawn for every subject to be payoff relevant
once the experiment was over. Subjects did not learn about any payoffs or extractions before the
very end of the experiment. The random incentive system was chosen in order to avoid possible
income effects, and because it is the standard procedure used in this kind of tasks. We extracted 3
out of the 40 choices in order to reduce the probability that subjects would actually lose money in
the experiment. To make the random mechanism behind lotteries as transparent as possible, we had
one participant throw a dice for every lottery that determined what outcome of the lottery obtained.
In the responsibility treatment, we implemented the payout procedure such that three identical
decisions were randomly chosen for the two paired subjects—a decision maker and her passive
recipient would thus always obtain the same payoff from a choice. Subjects were told that it was
possible—though unlikely—that they would lose money in the experiment. They could either pay

such losses directly or work them off in the lab for a wage of €5 per half hour.*

2.2 Results

Prospect Choices: Descriptive Analysis of General Choice Patterns. We start with some general
descriptives of choices in the individual treatment for the intermediate stake level of b=6°. Table 1
provides an overview of these choice patterns. In the base case we find a considerable degree of risk

aversion across all stake levels, with about 75% of subjects choosing the sure amount over the

42 out of 144 participants ended up with an actual loss (€ -3.50 and € -2.00 €), both in the individual treatment. 3
further subjects earned less than their show-up fee of € 4.

> P-values reported are two-sided and refer to binomial tests for intermediate stakes, with a safe amount of b=€6, unless
specified otherwise. Using one specific stake level allows for cleaner statistical tests. Results are qualitatively similar
for other stake levels.



prospect with equal expected value (p<0.001). As one would expect, choices of the sure amount
further increase when the sure amount is higher than the expected value of the prospect (Sensitivity
Up), and decrease when the sure amount is lower (Sensitivity Down) in which case we observe a

majority of choices for the prospect (p<0.01).

Table 1: Descriptive Statistics of Choice Behavior in the IND treatment for eight lottery types
at intermediate stake levels (b=€6)

Percentage of Safe Choice in IND treatment
Lottery Type (Intermediate Stake Level) (All Stake Levels)
Base 75 % 73%
Sensitivity Up 92 % 91%
Sensitivity Down 29 % 32%
Positive Shift 77 % 57%
Lottery Choice 81 % 80%
Mixed Prospect 83 % 80%
MPS 75 % 67%
Loss Shift 60 % 63%
Total 72 % 68%
Observations 384 1920

When compared to the base case all outcomes are moved upward by 50% of the sure amount
(Positive Shift), we observe increased choices of the prospect, although choices still display
significant risk aversion (p<0.01). When the choice is between two non-degenerate prospects
(Lottery Choice), choice frequencies of the safe prospect are further increased relative to the base
case. For mixed prospects, the choice frequency of safe choices is only slightly increased compared
to the base case (this however underestimates the effect given the lowering of the stake levels: see
below as well as appendix A3 for a more nuanced discussion). For the mean-preserving spread,
choices of the risky prospect increase, but risk aversion remains the dominant pattern (p<0.001).
This may indicate that the increase in the good outcome more than makes up for the slight loss that
has been introduced in the bad outcome.® Finally, for pure loss choices, subjects are considerably
more risk seeking than for gains, and in absolute terms risk neutrality cannot be rejected (p=0.19).
It is also commonly found in the literature that risk attitudes are influenced by stake levels
(Binswanger, 1980; Holt & Laury, 2002; Kachelmeier & Shehata, 1992). We thus take a look at the
influence of the different stake levels on decisions. Figure 1 shows choices for the safe alternative

separately for the basic prospect pairs and the pure loss pairs.

6 Slovic et al. (2002) find a similar pattern for choices under risk with small negative and large positive
outcomes, calling it the “contrast effect”.



% of safe choices

© |
<t
o
o -

EV=2EUR EV=4EUR EV=6EUR EV=8EUR EV=10EUR
I Basc Case Loss Shift

Fig. 1: Choice frequency of the safe prospect - Stake effects for gains and losses

The stake effect is clearly visible for the basic gain prospects, with increasing expected values
resulting in increased levels of risk aversion. Indeed, we cannot reject risk neutrality for the lowest
stakes (p=0.47), with risk aversion increasing with stake levels and being highly significant for the
highest stake level (p<0.001). For losses, on the other hand, there is no clear trend and risk aversion
has only a very slight (and non-significant: p=0.31 for the highest stake level) tendency to increase
with absolute stake values.” A parametric analysis of these descriptive results can be found in
appendix A3. We next turn to the differences between the individual and the responsibility

treatment.

Individual Decisions versus Responsibility

Figure 2 shows choice frequencies for the safe prospect by treatment, for males and females
respectively®. One can see how for the base case subjects are more risk averse under responsibility
than in the individual decisions—this holds both for males and females. The same tendency is
visible in almost all other positive prospect pairs, except for the upward sensitivity prospect pair, in
which there is no difference. There is only a very slight indication of responsibility inducing more
risk aversion in the mixed prospect pair, while this tendency is again more pronounced for the
mean-preserving spread (MPS) pair. For pure loss choices, however, the tendency is inverted, with

responsibility decreasing risk aversion.

7 The Spearman correlation coefficient between the stake size b and choice for the safe option in the individual
treatment is indeed significantly positive for the base lotteries (p<<0.001), but not different from zero for losses (p=0.57).
5We display the effects by gender because of the large gender effects in risk taking typically found in the literature
(Donkers et al. 2001; Eckel & Grossman, 2008), which are also present in our data.
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Fig. 2: Choice frequency of the safe prospect for different prospect pairs, by treatment, average over all stake levels

Table 2 presents a random effects Probit model regressing choices for the safe prospect on a variety
of explanatory variables. Regression I regresses choices on the treatment dummy, a dummy variable
indicating the pure loss prospects, a dummy indicating mixed lotteries (i.e. mean-preserving spread
choice and the mixed prospect choice), and two interaction terms between the latter two and the
treatment dummy.

Being responsible for somebody else's payoffs as well as one's own increases risk aversion relative
to affecting only one's own payoff; the latter is a simple main effect, indicating the effect of
responsibility for all prospects except the pure loss prospects (i.e., with the pure loss dummy held
constant at zero) and the mixed prospect (i.e., with the mixed dummy held constant at zero). The
effect of the pure loss dummy indicates that for pure loss prospects subjects are more risk seeking
compared to all other gain prospects. The interaction between the treatment dummy and the one
identifying pure loss prospects indicates that for pure loss prospects the effect of responsibility goes
in the opposite direction compared to pure gain prospects, and thus shows that subjects in the
responsibility treatment are more risk seeking (or less risk averse) for losses compared to subjects in
the individual treatment. The significant effect of the mixed-lottery dummy shows that subjects
choose the safe option significantly more often for mixed lotteries (i.e. “MPS” and “mixed”) than
for pure gain prospects. The insignificant interaction between the treatment dummy and the mixed

dummy on the other hand indicates that there are no significant treatment effects for mixed lotteries,
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with the effect thus going in the same direction as for gains. Finally, we also find that females are
significantly more risk averse than males. Such an effect is commonly found for decision making

under risk (Donkers et al. 2001; Eckel & Grossman, 2008).

Table 2: Random effects Probit Regression: coefficients show marginal effects relative to choices in the individual
treatment; *** represents significance at p=0.01, ** at p=0.05 and * at p=0.10

Dep. Var.: choice of safe prospect I I I
responsibility 0.070** 0.080** 0.099**
(0.036) (0.037) (0.049)
pure loss —0.043** —0.067** —0.067**
(0.033) (0.033) (0.033)
responsibility*pure loss —0.098** —0.106** —0.106**
(0.049) (0.049) (0.049)
mixed lotteries 0.131%** 0.112%** 0.112%**
(0.027) (0.027) (0.027)
responsibility*mixed lotteries -0.024 —0.032 —0.032
(0.051) (0.051) (0.051)
EV difference 0.196*** 0.197***
(0.012) (0.012)
SD difference 0.022%** 0.022°%**
(0.002) (0.002)
female 0.083** 0.086** 0.107**
(0.033) (0.036) (0.049)
responsibility*female —-0.046
(0.076)
constant v v v
Nr. Observation 3840 3840 3840
(subjects) (96) (96) (96)
Wald Chi2 64.43 417.03 417.27

Regression II keeps the same independent variables as regression I, and adds the difference
in expected value and the difference in standard deviations’. The higher the difference between the
safe prospect and the risky prospect in terms of expected value, the more likely subjects will choose
the safe prospect. Also, the larger the difference in terms of standard deviation, the more likely
subjects are to choose the safer alternative. The main treatment effects discussed above are stable,
indicating increased risk aversion under responsibility in the gain domain, increased risk seeking in
the loss domain, and no treatment effect in the mixed domain.

Regression III further adds an interaction term between the gender dummy and the treatment
dummy. The effect is not significant, which goes to show that being responsible for somebody else
does affect males and females in the same way. Once again, all the effects previously discussed

remain stable. We next turn to the analysis of the satisfaction ratings of recipients in the

? Expected value is defined as the expected value of the safe prospect minus the expected value of the risky prospect.
Standard deviation is defined as the standard deviation of the risky prospect minus the standard deviation of the safe
prospect, which is thus always positive
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responsibility treatment.

Choice Satisfaction of Recipients

In the responsibility treatment, recipients saw the decision maker's choice with one period lag and
indicated whether they were satisfied with the decision or not. Although this rating was not
incentivized, it may nevertheless give an indication of the extent to which decision makers adapted
their decision to the commonly acceptable one, or correctly intuited which decision would be
deemed more acceptable while doing so. Since satisfaction ratings were not communicated to the
decision maker and had no influence on payoffs whatsoever, recipients had indeed no reasons to
strategically misrepresent their preferences. Also, the fact that providing such ratings was the only
occupation of recipients during the experiments leads us to suspect that they took this task seriously.

Table 3 shows a random effects Probit model regressing the recipients' satisfaction with each
choice on a number of independent variables. The highly significant effect of the safe prospect
being chosen by the decision maker shows that safe choices are deemed more satisfactory in the
gain domain (this being a simple main effect measuring the effect of safe choices with the pure-loss
dummy held constant at zero). While the fact that a prospect offers only negative outcomes per se
does not affect satisfaction ratings, choosing the safe amount in pure loss prospects is generally not
perceived as satisfactory by recipients, as shown by the highly significant interaction effects of the
pure loss and safe choice dummies. This finding confirms that risk seeking is deemed more
acceptable than safe choices in the loss domain. There is no main gender effect for satisfaction
ratings.

Regression II confirms the stability of the findings we have just discussed, and adds some
more variables. The significantly negative main effect of the mixed prospect dummy indicates that
choices of the prospect are considered even less satisfactory in the mixed domain as compared to
the gain domain. In a parallel fashion, satisfaction increases relative to the pure gain domain when a
safe amount is chosen, giving again an indication of loss aversion on the side of recipients. Choices
are deemed more satisfactory the higher the difference in expected value, providing an indication
that higher differences in expected value increase the agreement between decision makers and
recipients on which choice is the best one. Finally, in keeping with previous findings on gender
effects, women generally deem choices of the safe prospect as more satisfactory than choices of the

risky prospect.
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Table 3: Random Effects Probit Regression: coefficients indicate marginal changes in satisfaction levels relative to a
choice of the risky prospect; *** represents significance at p=0.01, ** at p=0.05 and * at p=0.10.

Dep. Var.: satisfied with decision I I
Safe prospect chosen 0.346%** 0.205%**
(0.028) (0.038)
Pure loss 0.046 —0.003
(0.036) (0.040)
Pure loss * safe prospect chosen —0.268%** —0.173%*
(0.075) (0.072)
Mixed prospect —0.225%**
(0.080)
Mixed prospect * safe prospect 0.186%**
chosen (0.029)
EV difference 0.069%***
(0.013)
SD difference -0.002
(0.003)
female 0.034 -0.016
(0.032) (0.039)
female*safe choice 0.079**
(0.037)
Constant v v
Nr. Observation 1920 1920
(subjects) (48) (48)
Wald Chi2 196.08 230.85

At the end of the experiment we asked subjects to rate their degree of risk aversion on a scale from
being very risk seeking (1) to being very risk averse (6). This self-declared risk aversion correlates
strongly with the number of safe choices taken in non-negative prospect pairs during the experiment
itself on the basis of the Spearman correlation coefficient (p=0.01) across decision makers in both
treatments. Self-declared risk attitudes are not significantly different between the two treatments
(p=0.26; Mann-Whitney test, two-sided), nor is there a significant difference between decision
makers and recipients in the responsibility treatment (p=0.72; Mann-Whitney test, two-sided).
Finally, we also asked subjects to rate themselves according to their risk aversion relative to other
participants in the experiment. The rating went from 1 (indicating that a subject considered herself
to be amongst the four most risk-loving participants in the session of 24) to 6 (indicating that a
subject considered herself to be amongst the four most risk averse participants in the session). On
average, decision makers in the responsibility treatment had a rating of 4.17, indicating that they
considered themselves more risk averse than the median participant in the experiment. This finding
corresponds to existing evidence according to which subjects generally consider others as more risk
loving than themselves (Hsee & Weber, 1997). Furthermore, this finding also rules out that

decision makers may have considered recipients on average to be more risk averse than they are
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themselves'®. This indeed corresponds to a finding by Bateman & Munro (2008), who found that
when partners take risky decision for each other, they sometimes end up choosing the less risky
alternative even after correctly predicting the partner's preference for the riskier alternative—a

finding that they attribute to 'fear of recrimination'.

2.3 Discussion

For gain prospects, we find responsibility to increase risk aversion. An account based on the
assumption that decision makers consider others to be more risk averse than they are themselves
seems to be ruled out by the answers to the relative risk attitude ranking questions discussed above.
Also, Hsee & Weber (1997) found that in a series of different experimental designs subjects
systematically predicted others to be less risk averse than themselves. We can thus conclude that
subjects do not simply try to adapt their decisions to what they think may be others' risk attitudes.

A different possibility is that subjects comply to an implicit social rule dictating increased
caution when responsible for somebody else as well as oneself, thus increasing their risk aversion
when responsible for somebody else. This explanation is distinct from the argument discussed in the
last paragraph, inasmuch as such a social norm may push subjects to be more risk averse when
deciding for others even in cases where they expect that others would be more risk loving than
themselves if left to decide for themselves. Such a cautious shift explanation, however, cannot
explain our increased risk seeking for loss prospects. Arguably, different social rules dictating a
cautious shift for gains and a 'risky shift' for losses could well exist, but such a hypothesis does have
a distinctly ad hoc flavor. Given that individual risk attitudes have been established to be much
richer than the simple risk-aversion/risk-seeking dichotomy implicit in such explanations
(Abdellaoui, 2000; Abdellaoui et al. 2010; Bleichrodt & Pinto, 2000), we rather hypothesize that
risk attitudes typically found in individual decision making are accentuated under conditions of
responsibility.

Prospect theory would predict risk aversion to prevail for moderate to large probabilities. An
account based on the amplification of the fourfold pattern of risk attitudes predicted by prospect
theory can thus not be separated from an account based on a social rule favoring increased risk
aversion under responsibility based solely on the evidence collected for gain prospects. Risk
seeking, however, seems to appear more acceptable than risk aversion in the loss domain for the
moderate probabilities used in our experiment. Evidence in this direction comes both from the
behavior of decision makers, who under conditions of responsibility in the loss domain are induced

to become more risk seeking rather than more risk averse; and from recipients, who are much more

"In the literature, self assessment on a risk attitude scale such as this have been found to be highly correlated with
incentivized choices for 50-50 prospects in the gain domain (Dohmen et al., 2011). We thus also assume that such self-
assessment should reflect choices for 50-50 choices in the gain domain.
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likely to be dissatisfied with a decision in the loss domain when the decision maker chose the sure
loss rather than the prospect. This, in turn, cannot be explained by a uniform social norm dictating
increased caution under conditions of responsibility.

As an alternative hypothesis we thus propose that the fourfold pattern of risk attitudes
predicted by prospect theory—risk aversion for moderate to large probability gains and small
probability losses, risk seeking for moderate to large probability losses and small probability gains
—is amplified by responsibility. The hypothesis of an accentuated fourfold pattern of risk attitudes
as found in prospect theory and the social norm argument make very different predictions for
different probability levels in the gain domain, which makes it easy to test them against each other.
For large probabilities, both prospect theory and the social norm argument predict an increase in
risk aversion under conditions of responsibility. For small probabilities, on the other hand, the social
norm hypothesis still predicts an increase in risk aversion; quite to the contrary, however, prospect
theory and the argument of an amplification of the fourfold pattern laid out above now predict an
increase in risk seeking under conditions of responsibility.

The same test can also be adopted to rule out yet another alternative explanation that we
cannot rule out on the basis of the results from above. When deciding for others as well as
themselves—so the objection goes—decision makers effectively decide over twice the amount of
money. Given the common finding that risk aversion increases in stake levels, the increased
amounts over which decisions are taken may thus well be the factor underlying the finding of
increased risk aversion in the responsibility treatment, rather than the responsibility effect itself.
This explanation is indeed plausible for the medium probability gains used in experiment I
(although it cannot account for the findings for loss prospects). Notice, however, that this
explanation would again predict increased risk aversion for small probability gains under higher
stakes, which has been found repeatedly (Kachelmaier & Shehata, 1992; Lefebvre et al. 2010). We
thus now proceed to testing the effect of responsibility on decisions for different probability levels

in the gain domain.
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3. Experiment II: Disentangling social norm and amplification accounts

3.1 Experimental Design

Subjects. 180 subjects were recruited at the experimental laboratory MELESSA at Ludwig-
Maximilian’s University in Munich, Germany, using ORSEE (Greiner, 2004). 59% of subjects were

female, and the average age was 23.88 years.

Task. This task was run after another, unrelated experiment'. Subjects were asked to choose
between a safe option and a risky option in a fashion similar to experiment I. Overall, subjects had
to make 10 choices where the order of presentation was randomized for every subject. Subjects took

decisions sequentially and had no opportunity to return to an earlier decision to revise it.

Prospects. The choice was always between a sure amount of money and a prospect — both in the
gain domain. There were two prospects, one providing a 10% chance to win €10 and zero
otherwise; and one providing a 90% chance to win €10 and zero otherwise. The sure amount could
take one of five different amounts for each prospect: €0.8, €1, €1.2, €1.5 and €2 for the 10%
prospect, and €7, €8, €8.5 €9, and €9.5 for the 90% prospect.

Treatments. Subjects were randomly assigned to one of two treatments that exactly replicated those
of experiment I: an individual treatment in which subjects took their decisions only for themselves;
or a responsibility treatment, in which half of the subjects were randomly assigned the role of

decision maker and half the subjects were assigned the role of passive recipient.

Incentives. One decision was randomly extracted to be played for real pay. Since in the unrelated
experiment subjects could obtain at least an approximate knowledge about their payoffs, we decided
to fully reveal earnings from the preceding, unrelated, experiment in order to be able to control for

the exact income effect in a regression (rather than having unknown perceptions of earnings).

11Although the preceding experiment was unrelated, care was taken to distribute the treatments of this experiment
orthogonally to the treatments in the other experiment.
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3.2 Results

Individual Decisions versus Decisions under Responsibility
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Fig. 3: Choices of safe amount by treatment for p=0.1 (left) and for p=0.9 (right)

We again start with some descriptive statistics. Figure 3 displays the choice frequencies by
treatment separately for small and large probabilities. On average we find the typical pattern of risk
seeking for small probabilities and risk aversion for large probabilities. Indeed, when the subjects
face a choice between a prospect and a sure amount of equal expected value, only about 27% of
subjects choose the sure amount for the 10% probability (p<0.001, binomial test), while 99% of
subjects do so for the 90% probability (p<0.001, binomial test). For the 10% probability, subjects
who are responsible for somebody else choose the sure amount less often for all but the smallest
two certain amounts, where choices of the safe amount are generally low. For the 90% probability,
responsible subjects always choose the sure amount at least as often as subjects who only decide for
themselves.

Table 4 presents a random effects Probit model regressing choices of the safe alternative on
a variety of explanatory variables. The effect of the responsibility treatment dummy now indicates
the simple main effect of being responsible when probabilities are large (Jaccard & Turrisi, 2003).
Subjects are thus more likely to choose the sure amount for a 90% probability of winning when
responsible compared to the individual treatment. Under small probabilities, subjects are

significantly more risk seeking than under large probabilities, as indicated by the highly significant
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effect of the small probability dummy. More importantly, the interaction of the small-probability
dummy with the treatment dummy indicates that this risk-seeking tendency is further enhanced
relative to the individual treatment when subjects are responsible for somebody else. As may be
expected, the difference in expected value between the sure amount and the prospect (defined as in
experiment I) is also highly significant. Finally, we find a significant, if small, income effect, which
goes as expected in the direction of increased risk seeking by subjects who have realized higher

earnings from the previous experiment.

Table 4: Random Effects Probit Regression: coefficients show marginal effects relative to choices in the individual
treatment; *** represents significance at p=0.01, ** at p=0.05 and * at p=0.10.

Dep. Var.: choice of safe prospect I I

responsibility .107* 0.148*
(0.058) (0.086)

Small probability —0.666*** —0.589#**
(0.036) (0.047)

Small probability * responsibility —0.135%* —0.133%**
(0.068) (0.068)

EV difference 0.295%** 0.295%**
(0.025) (0.025)

female 0.071 0.197%**
(0.044) (0.061)

Past profit —0.008%** —0.007**
(0.002) (0.003)

Female * small probability —0.209%**
(0.068)
Past profit * responsibility —0.003
(0.005)

constant v v
Nr. Observation 1200 1200
(subjects) (120) (120)

Wald Chi2 264.55 263.57

Regression II adds two further interaction terms. Almost all effects can be seen to be stable. The
gender effect, which had not been significant in regression I, is now also significant: since this is a
simple effect, the positive effect of the female dummy now indicates increased risk aversion by
females relative to males for large probability prospects. This effect is qualified by the interaction of
the female dummy with the small-probability dummy. The negative effect of that interaction shows
that females are significantly more risk seeking relative to males for small probabilities. Past profits
remain significant, though less so than in regression I. Most importantly, however, there is no
interaction effect between past profits from the preceding experiment and our treatment

manipulation, showing that this is not interfering with our results.
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Satisfaction Ratings

Exactly as in experiment I, recipients in experiment II saw the decisions of their assigned decision
maker with a lag of one period, and had to indicate whether they were satisfied with the decision or
not. Table 5 reports the results of a random effects Probit model regressing the satisfaction dummy
on a number of explanatory variables.

Table 5: Random Effects Probit Regression: coefficients indicate marginal changes in satisfaction levels relative to a
choice of the risky prospect; *** represents significance at p=0.01, ** at p=0.05 and * at p=0.10.

Dep. Var.: satisfied with choice I I
Safe Choice 0.530%** 0.458%**
(0.119) (0.129)
Small probability (10%) 0.226%* 0.238%**
(0.113) (0.113)
Safe choice * small probability —0.658*** —0.680%**
(0.130) (0.126)
EV difference —0.228%** —0.233%**
(0.064) (0.064)
EV difference * safe choice 0.341*** 0.345%**
(0.072) (0.071)
female 0.124%** 0.023
(0.044) (0.060)
Female * safe choice 0.146**
(0.064)
Past profit —0.002
(0.003)
constant v v
Nr. Observation 600 600
(subjects) (60) (60)
Wald Chi2 61.70 64.59

The first dummy shows the simple main effect of choosing the safe amounts over the large
probability prospect: choosing the safe amount for large probability prospects is deemed much more
satisfactory in general than choosing the prospect. The dummy indicating the simple main effect of
a small probability choice is also positive, indicating considerable agreement with choices of the
prospect in this instance'?. Choosing the safe amount for small probability prospects, however, is
considered to be very dissatisfying, as shown by the large negative coefficient of the interaction
effect. Recipients are in general less satisfied with choices of the prospect the closer the safe
amount is to the expected value of the prospect, which is indicated by the simple effect of the
relative dummy. They are however more satisfied with a choice of the safe alternative for relatively

small deviations in expected value. Females tend to be much more satisfied when the safe amount is

“Indeed, the dummy indicates the satisfaction levels for small probabilities with all interactions that include that
dummy held constant af zero (Jaccard & Turrisi, 2003). This in turn means that the safe-choice dummy must be zero,
thus resulting in the interpretation that the effect indicates satisfaction with choices of the prospect; this satisfaction in
turn is measured relative to the (much fewer) choices of the prospect for the large probability prospect.
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chosen for the large probability prospects, while past profits of the recipients have no influence on

satisfaction ratings.

3.3 Discussion

The social norm hypothesis and the amplification of fourfold pattern hypothesis make very different
predictions on behavior for small probabilities in the gain domain. While for large probabilities both
theories predict an increase in risk aversion under responsibility, for small probabilities the social
norm argument predicts a cautious shift towards increased risk aversion (or reduced risk seeking),
whereas the amplification argument predicts increased risk seeking. Having directly tested these
contradictory predictions in experiment 11, we conclude that the social norm dictating a cautious
shift under conditions of responsibility has been discredited as an explanation of the results: an
increased fourfold pattern of risk attitudes explains our results well. At the same time, this finding
also excludes explanations based on which our initial effects could have been due to stake effects
rather than responsibility.

The effects we find are, while statistically significant, not very strong from a quantitative
point of view. This is however not so surprising if one thinks how our study has been consciously
designed in a way as to constitute a lower bound on responsibility effects. On the one hand, the
recipient is an anonymous other about whom no information is disclosed to the decision maker, and
who has no power to reward or punish the decision maker. On the other hand, the decision maker is
affected by his decisions in a perfectly parallel way to the recipient, so that deciding in a way that is
considered 'optimal' for a recipient carries costs in terms of the decision maker's own preferences.
There may be different possibilities to increase the incidence of responsibility on decisions,
including conveying personal information about the recipient, increasing the number of recipients
for whom the decision maker is responsible, or reducing the stakes the decision herself has in the
outcome. Such manipulations are left for future research.

While an accentuation of the fourfold pattern of risk attitudes is a good fit for our results, we
have not fully proven that such an accentuation takes place. Indeed, we miss results for small
probability losses. While such an additional result may seem desirable, our experiment was
designed with the explicit purpose of testing two different predictions in the gain domain against
each-other. While the fourfold-pattern hypothesis finds strong support in our data, it is not
impossible that a different explanation could exist for our results. Indeed, even if the interpretation
of an increase in the fourfold pattern of risk attitudes prevails—or at least an increase in typical risk
attitudes found at the individual level—such an interpretation is merely descriptive in nature. The
more fundamental question of why we observe such a shift in risk attitudes under responsibility

remains to be answered.
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The fact that typical individual risk attitudes are accentuated under conditions of
responsibility provides an indication that increased responsibility does by no means push decisions
closer to expected utility maximization—generally held to be normative—but rather farther away
from it. There seems, however, to be general agreement on this tendency, as indicated by our
satisfaction rating patterns. Indeed in experiment I, we found recipients to be generally satisfied
with safe choices in the gain domain, but dissatisfied with such choices in the loss domain. Given
that safe choices have already been found to decrease under conditions of responsibility in the loss
domain, this is indeed a strong indication for the perceived social acceptance (or at least
desirability) of such choices. A similar pattern can be seen in experiment II, where safe choices
were deemed satisfactory for the large probability prospect, but very unsatisfactory for the small
probability prospect. If anything, satisfaction ratings thus seem to indicate that the shift in choice
behavior observed under responsibility was perceived as too weak by the recipients themselves.

Whatever the psychological reasons behind our findings may be, the mere economic fact of
more extreme decision patterns obtaining under responsibility remains. Such factors may have
important consequences for economic predictions and for policy design. Probability weighting—
from which the fourfold pattern is thought to derive to a large extent—has been used to explain the
simultaneous take-up of insurance and lottery play (Wakker, 2010). The fourfold pattern of risk
attitudes has also been used to explain reference point effects that have been observed in financial
markets (Baucells et al. 2011; Wiseman & Gomez-Mejia, 1998) and for investment behavior by
firms (Fiegenbaum, 1990; Fiegenbaum & Thomas, 1988). Our results provide a further indication
that typical risk attitudes found for individuals may not only generalize to professional agents or

firms, but even be reinforced to some extent.

4. Conclusion

We systematically explore decision situations under risk in which a decision maker bears
responsibility for somebody else's outcomes as well as for her own. In the gain domain, and for
medium to large probabilities, we confirm the intuition that being responsible for somebody else's
payoffs increases risk aversion. Looking at risk attitudes in the loss domain, however, we found an
increase in risk seeking under conditions of responsibility.

This raises issues about the extent to which changed behavior under responsibility may
depend on a social norm of caution in situations of responsibility, or to what extent pre-existing risk
attitudes found at the individual level may simply be accentuated under responsibility. To further
explore this issue, we design a second experiment to explore risk-taking behavior for gain prospects
offering very small or very large probabilities of winning. For large probabilities, we find increased

risk aversion, thus confirming our earlier finding. For small probabilities, on the other hand, we find
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an increase of risk seeking under conditions of responsibility. The latter finding thus discredits
hypotheses of a social rule dictating caution under responsibility, and points towards an
amplification of the fourfold pattern of risk attitudes found for individual decisions.

At the present point we can only speculate on what may underlie such an amplification of
individual risk attitudes. Additional evidence—possibly from neighboring disciplines such as
neuroscience—will probably be needed to fully understand the underlying dynamics. Nevertheless,
our findings point out how important and resilient to debiasing these risk attitudes are, and hence
the importance of considering them in policy design or for the training and supervising of decision

makers.
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Appendix
Al. Tables

Table Al: Overview of Lotteries

Option A ("Safe")

Option B ("Risky")

Prob | Amount Amount Prob | Amount Amount

Lottery Prob Prob

Number Left | Left |Right| Right Left | Left |Right| Right Category
1 1 2 0 0 0.5 4 0.5 0 Base
2 1 2.5 0 0 0.5 4 0.5 0 Sensitivity Up
3 1 1.5 0 0 0.5 4 0.5 0 Sensitivity Down
4 1 3 0 0 0.5 5 0.5 1 Positive Shift
5 0.5 3 0.5 1 0.5 4 0.5 0 Lottery Choice
6 1 0 0 0 0.5 2 0.5 -2 Mixed Prospect
7 1 2 0 0 0.5 5 0.5 -1 MPS
8 0 0 1 -2 0.5 0 0.5 -4 Loss shift
9 1 4 0 0 0.5 8 0.5 0 Base
10 1 5 0 0 0.5 8 0.5 0 Sensitivity Up
11 1 3 0 0 0.5 8 0.5 0 Sensitivity Down
12 1 6 0 0 0.5 10 0.5 2 Positive Shift
13 0.5 6 0.5 2 0.5 8 0.5 0 Lottery Choice
14 1 0 0 0 0.5 4 0.5 -4 Mixed Prospect
15 1 4 0 0 0.5 10 0.5 -2 MPS
16 0 0 1 -4 0.5 0 0.5 -8 Loss shift
17 1 6 0 0 0.5 12 0.5 0 Base
18 1 7.5 0 0 0.5 12 0.5 0 Sensitivity Up
19 1 4.5 0 0 0.5 12 0.5 0 Sensitivity Down
20 1 9 0 0 0.5 15 0.5 3 Positive Shift
21 0.5 9 0.5 3 0.5 12 0.5 0 Lottery Choice
22 1 0 0 0 0.5 6 0.5 -6 Mixed Prospect
23 1 6 0 0 0.5 15 0.5 -3 MPS
24 0 0 1 -6 0.5 0 0.5 -12 Loss shift
25 1 8 0 0 0.5 16 0.5 0 Base
26 1 10 0 0 0.5 16 0.5 0 Sensitivity Up
27 1 6 0 0 0.5 16 0.5 0 Sensitivity Down
28 1 12 0 0 0.5 20 0.5 4 Positive Shift
29 0.5 12 0.5 4 0.5 16 0.5 0 Lottery Choice
30 1 0 0 0 0.5 8 0.5 -8 Mixed Prospect
31 1 8 0 0 0.5 20 0.5 -4 MPS
32 0 0 1 -8 0.5 0 0.5 -16 Loss shift
33 1 10 0 0 0.5 20 0.5 0 Base
34 1 12.5 0 0 0.5 20 0.5 0 Sensitivity Up
35 1 7.5 0 0 0.5 20 0.5 0 Sensitivity Down
36 1 15 0 0 0.5 25 0.5 5 Positive Shift
37 0.5 15 0.5 5 0.5 20 0.5 0 Lottery Choice
38 1 0 0 0 0.5 10 0.5 -10 Mixed Prospect
39 1 10 0 0 0.5 25 0.5 -5 MPS
40 0 0 1 -10 0.5 0 0.5 -20 Loss shift
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A2. Figures

Figure A1: Screenshots

Gain Lottery

Loss Lottery
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A3. Prospect type regression

Table Al: Random Effects Probit Regression: coefficients show marginal effects relative to choices in the basic
prospect pair; *** represents significance at p=0.01, ** at p=0.05 and * at p=0.10.

Dep. Var: choice of safe I I I
prospect

Sensitivity up 0.185%** 0.185%** 0.185%**
(0.023) (0.023) (0.023)

Sensitivity down —0.465%** —0.465%** —0.485%**
(0.032) (0.032) (0.033)

Positive shift —0.161%** —0.161*** —0.170***
(0.034) (0.034) (0.035)

Lottery choice 0.101%** 0.101%** 0.098***
(0.026) (0.026) (0.026)
Mixed Lottery 0.059** 0.059** 0.060%**
(0.028) (0.028) (0.028)

Mean-preserving —0.065** —0.65** —0.069**
(0.032) (0.032) (0.033)

Loss Shift —0.171%*** —0.172%** —0.183***
(0.034) (0.032) (0.035)
Female 0.080** 0.080**
(0.036) (0.036)
Age 0.010** 0.010%**
(0.005) (0.005)

Stake size 0.064%%*
(0.006)

Nr. Observation 3840 3840 3840
(subjects) (96) (96) (96)

Wald Chi2 510.80 51591 608.33

Table A1 shows a random effects Probit model, with coefficients indicating the deviation of choices
with respect to the basic prospect pair. In addition to the effects already discussed in the main text, it
shows that females are on average significantly more risk averse than males. Also, risk aversion
increases with age. Both findings are commonly found in decision making under risk (Donkers,
Melenberg, & Soest, 2001; Eckel & Grossman, 2008). More interestingly, we find an effect of stake
size, represented by the expected value of the prospect (taken in absolute terms for the pure loss
prospect). The higher the stakes of the decision, the more risk averse subjects become on average.
This is in agreement with general findings in the literature (Binswanger, 1980; Kachelmeier &

Shehata, 1992; Lefebvre, Vieider, & Villeval, 2010).
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A4. Instructions (IND = Individual Treatment, RESP = Responsibility Treatment)

Welcome to the experiment and many thanks for your participation!

Please stop talking to other participants of the experiment from now on

General rules concerning the procedure

This experiment serves the investigation of economic decision making. You can earn money which will be
paid to you in cash after the experiment.

During the experiment you and all other participants will be asked to make decisions.

In total, the experiment lasts for approximately 1 hour and 15 minutes. Please raise your hand in case you
have any questions during the experiment. One of the experimenters will then come to you and answer your
questions in private. In the interest of clarity, we use male terms only in the instructions.

Payment

You receive 4 Euro for arriving in time in addition to your earnings from the experiment. There is a
possibility that you suffer losses from specific decisions. Possible losses must be offset with your earnings
from other decision situations and/or with your 4 Euro starting balance.

In (the very unlikely) case of an overall loss from the experiment, you may choose between paying it back in
cash or by working as an assistant in the laboratory (5 Euro per half an hour).

Support

You are provided with a pen on your desk.

Please type your decisions into the computer. While making your decisions, there is a clock counting down
in the right upper corner of your computer screen. This clock serves as a guide for how much time it should
take for you to make your decisions. Of course, you are allowed to exceed the time; particularly in the
beginning, this may be happening quite frequently. Once time has run out, it is only the pure information
screens, which do not ask you to make any decisions that will be dismissed.

Lottery decision making

[IND: You do not interact with other participants of the experiment at any point during the
experiment. Your final payment is determined exclusively by your own decisions and according to
the rules explained in the following. Other participants do not find out about your decisions and
about how much you have earned at any point during or after the experiment. In the same manner,
you do not learn about other participants’ decisions and their earnings at any point during or after
the experiment. ]

[RESP: You will be matched with another participant of the experiment. Your decisions or the decisions of

the other participant determine your payment according to the rules explained in the following. At no point
during or after the experiment other participants in the experiment learn your identity. In the same manner,
you do not find out the identity of other participants at any point during or after the experiment. ]

Task

[RESP: There are two types of participants, type A and type B. The matching is such that a type A person is
always matched with a type B person. At the beginning your computer screen will tell you which type you
are. The decision on which type you are is made randomly by the computer. You will remain the same
type throughout the experiment.
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Decisions are made by type A only. Participants of type A make their decision for themselves and at the
same time for their matching partner of type B. This means that every decision that applies for type A
applies to his matching partner of type B in exactly the same way.]

In total, there are 40 periods. [IND: You] [RESP: Type A persons] have to make one decision per
period for which [IND: you] [RESP: they] always have to choose between two alternatives.
A representative decision scenario may look like the following:

[IND: Welche Alternative bevorzugen Sie?]
[RESP: Welche Alternative bevorzugen Sie flir sich und lhren Typ B?]

Altemative X Altemative Y

400€ mit50 % 0.00€ mitS0 %

200€ mit 100 %

Bitte entscheiden Sie sich jetzt.

Alternative X Alternative Y

In the above example, [IND: you have] [RESP: type A player has] a choice between alternative X,
that yields 4 Euro with a probability of 50% and 0 Euro with the complementary probability of
50% [IND: to you] [RESP: to him and to his matching partner of type B], and alternative Y, that
yields 2 Euro with a probability of 100% [IND: to you] [RESP: to him and to his matching partner
of type B]. [IND: You decide] [RESP: Type A player decides] on one of the two alternatives by
clicking on either the button “Alternative X” or the button “Alternative Y below the pie charts.

An alternative such as alternative Y from the above example is called a “certain payment” since it is paid

out with a probability of 100%. An alternative such as alternative X is called “lottery” since one amount is
paid out with a probability of 50 % and another amount is paid out with a probability of 50%.

The alternatives between which [IND: you have] [RESP: type A has] to choose in each period either
represent a choice between a certain payment and a lottery, or a choice between two different lotteries.
In both alternatives there may be positive as well as negative amounts involved.

A decision scenario involving negative amounts may look like the following:
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In this example, [IND: you have] [RESP: type A player has] a choice between alternative X, that yields -2
Euro (a loss of 2 Euro) with a probability of 100% [IND: to you] [RESP: to him and to his matching partner
of type B], and alternative Y, that yields 0 Euro with a probability of 50% and -4 Euro (a loss of 4 Euro)
with a complementary probability of 50% [IND: to you] [RESP: to him and his matching partner of type B].

[RESP: Type B players are provided with the information on the decisions of their type A partner with
a lag of one period. This means that type B players see the decision scenario on their screens with which
their type A partner was confronted in the previous period and are told the alternative which their type A
partner chose. Finally, type B players can indicate whether they were “content” with the decision or “not
content”. The statements of contentment do not influence type B’s earnings or the earnings of his type A
partner. The statements of contentment do not get passed on to type A.]

Please note: Carefully check the alternatives that you can choose from. Pay attention to the corresponding
signs of the amounts since they can be negative or positive.

Payment

[IND: It is in your interest to think thoroughly about each decision because each single decision may
determine your payment at the end of the experiment. |
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[RESP: If you are a type A player, it is in your interest to think thoroughly about each decision because
each single decision may determine your payment as well as the payment of your type B partner at the
end of the experiment.]

This happens as follows:

To determine final payments the computer randomly selects three different periods that are relevant for
the payment at the end of the experiment. Each period is equally likely to be selected by the computer.
The sum of the earnings from the three selected periods determines [IND: your final payment] [RESP: the
final payment for type A as well as for this type B partner].

[IND: On your screen you get told which periods got selected at random and how you chose in these
periods.]

[RESP: All participants are told on their screens which periods got selected at random and how type A chose
in these periods. |

In case [IND: you] [RESP: type A] chose a certain payment in a selected decision period, [IND: you]
[RESP: type A and his type B partner] receive the amount of the certain payment as [IND: your] [RESP:
their] earning from this selected period.

In case [IND: you] [RESP: type A] chose a lottery, the outcome of the lottery has to be determined first. To
this end, lottery numbers from 1 to 6 get assigned to the possible earning amounts. As there are only lotteries
involving probabilities of 50%, lottery numbers 1, 2 and 3 get assigned to one amount and lottery numbers 4,
5 and 6 get assigned to the other amount. The computer randomly determines which amount gets assigned to
the low numbers and which amount gets assigned to the high numbers. Finally, arandomly chosen
participant is asked to roll a 6-sided die in public. The amount corresponding to the lottery number that
was rolled is then paid out for the selected period.

Example 1: The computer selects a period in which [IND: you] [RESP: type A] chose alternative X which
yields 4 Euro with a probability of 50% and 0 Euro with a probability of 50%. Lottery numbers 1, 2 and 3
were assigned to the amount of 4 Euro and numbers 4, 5 and 6 were assigned to the amount of 0 Euro by
the computer. [IND: You] [RESP: Type A and his type B partner] thus have a 50% chance to receive 4 Euro
and a 50% chance to receive 0 Euro. If, for example, the lottery number 1 is rolled, the earnings from this
period amount to 4 Euro [IND: for you] [RESP: for type A and for his type B partner]. If, for example, the
lottery number 5 is rolled, the earnings from this period amount to 0 Euro [IND: for you] [RESP: for type A
and for his type B partner].

Example 2: The computer selects a period in which [IND: you] [RESP: type A] chose alternative Y which
vields -4 Euro (a loss of 4 Euro) with a probability of 50% and 0 Euro with a probability of 50%. Lottery
numbers 1, 2 and 3 were assigned to the amount of -4 Euro and numbers 4, 5 and 6 were assigned to the
amount of 0 Euro by the computer. [IND: You] [RESP: Type A and his type B partner] thus have a 50%
chance to receive 0 Euro and a 50% chance to receive -4 Euro (a loss of 4 Euro). If, for example, the lottery
number 4 is rolled, the earnings from this period amount to 0 Euro [IND: for you] [RESP: for type A and for
his type B partner]. If, for example, the lottery number 3 is rolled, the earnings from this period amount to-4
Euro [IND: for you] [RESP: for type A and for his type B partner]. This loss must be offset with earnings
from other decisions and/or with your starting balance of 4 Euro.

Your payment is formed by the sum of your earnings in the three selected periods.
[RESP: Two participants that are matched with each other (type A and his type B partner) always have
identical earnings and thus final payments.]
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Please note that it is optimal [IND: for you] [RESP: for type A] to choose the alternative that [IND: you
prefer for yourself] [RESP: he prefers for himself and for his type B partner].
There is no possibility to increase the final payment by adopting a different behavior.
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