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Over the past two decades, economists have begun to illuminate our understanding of 

costly, other-regarding behavior (see, for example, Forsythe, et al., 1994; Frey and Bohnet, 1995; 

Andreoni and Vesterlund, 2001; Andreoni and Miller, 2002; Benabou and Tirole, 2006; Fehr and 

Schmidt, 2006; Fisman et al., 2007).  Most of this work has used experiments like the Dictator 

game to show that, in general, individuals do indeed engage in such costly behavior in a way that 

is consistent with the maximization of some set of well-behaved preferences.  While 

understanding better the other-regarding behavior that arises in the allocation of monetary gains 

is certainly of interest, the near-exclusive focus of economists on this context has left large 

swaths of important behavior unexplored.  Of particular interest here is how individuals allocate 

non-monetary bads, examples of which range from the heroic, such as an individual going off to 

war, to the more mundane, like taking out the trash or the myriad of other household chores.

Davis, Miller, and Weber (2011) have explored allocation choices across both gains and 

losses in both monetary and non-monetary contexts.  They found that while choices in monetary 

contexts across both gains and losses were consistent with prior experiments, choices in non-

monetary contexts were not.  In non-monetary contexts, individuals were far more generous than 

one might expect, that is, they tend to share more of the gains and take more of the losses than 

one would predict given observed behavior in monetary contexts.   

Here, we further explore behavior in the domain of non-monetary losses, with a focus on 

the allocation of harm.  We emphasize this domain for a variety of reasons.  First, as discussed 

above, it is a domain in which we see a lot of economic activity, containing examples that both 

can be quite common, like the division of childcare or housework, and rather astounding, such as 

when an individual risks his life to save the lives of strangers (see, for just one example, Dovidio, 

Piliavin, Schroeder, and Penner’s (2006) discussion of Paul Rusesabagina who helped Tutsis and 
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Hutus escape the Rwandan genocide by letting them stay in his hotel).  Between these extremes 

are examples that include the donation of blood and organs, serving in the armed forces, 

participating in a revolution, or even becoming a suicide bomber.  Second, we find this domain 

intriguing since it pushes hard on the usual boundaries of the economic model given that it is  

non-monetary and that it involves a decision about harm—a choice where factors like emotion 

may impinge on rationality.

Our research strategy is a simple one.  As was done in Andreoni and Miller (2002), we 

give subjects a series of choices that involve allocating harm between themselves and another at 

different sets of implicit prices and income.  Given these choices, we test whether the subject’s 

behavior is consistent with the Generalized Axiom of Revealed Preference (GARP) (Afriat, 

1967; Varian, 1982).  GARP embraces all of the observable outcomes of utility theory, and if a 

subject’s choices are consistent with GARP, it implies that the observed behavior could have 

been the result of the maximization of a well-behaved utility function.  The experimental design 

also provides information on the potential form of each participant’s preferences, and thus we 

also analyze the types and diversity of preferences that arise in this context and calculate demand 

elasticities.    

1. The Experiment 

Twenty-seven pairs of participants were recruited through Carnegie Mellon University’s 

Center for Behavioral Decision Research website.1  Sessions were run in groups of four (two 

1 The text of the advertisement was as follows: YOU MUST COME AT LEAST 5 MINUTES EARLY OR YOU 
WILL NOT BE ABLE TO PARTICIPATE. In this experiment each of you will be randomly paired with another 
person who is in another room. You will not be told the identity of the person with whom you are paired, and this 
person will not be told your identity.  Either you or the person with whom you are paired will make a series of 
decisions.  At the end of the experiment, we will select one of these decisions to count using a random number 
generator.  Other participants will never be able to link you to your decision.  The study will take approximately 60 
minutes and you will be paid a $10 show-up fee.  The session will be held in Baker Hall A55B.  Please come five 
minutes early.  If you have ever had frostbite on your arms or hands, you are ineligible to participate.
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pairs) to eight (four pairs) participants.  The average age of the dictators was 24 years (with a 

range from 18-59) and fourteen were females.  

Participants entered the lab, took a seat, and were instructed to carefully read the 

informed consent document.  The consent ensured that no participant had any prior medical 

issues, such as frostbite, that would interfere with their participation in the experiment.  No 

potential participants refused to participate.  Participants were then randomly assigned an 

identification number unknowable to others.  Numbers were chosen such that if there were an 

odd number of participants, the unpaired person would be assigned to be a recipient, so that all 

dictators’ decisions would be real.  

After random assignment, initial instructions were read aloud to the participants.  

Participants were told that they would be paid $10 in cash at the end of the experiment.  

Participants were informed that they would be split into two rooms (based on whether they had 

an even or odd identification number), and that each odd-numbered participant (dictator) would 

make a decision that would affect an even-numbered participant (recipient), but that even-

numbered participants would not make any choices that affected the odd-numbered participants.  

They were asked not to communicate with others and to raise their hand if they had any 

questions during the experiment.  All participants were assured that their choices throughout the 

experiment would be anonymous.  

 The main task (instructions are available in Appendix 1) was a series of eight decisions, 

randomly ordered across subjects.  Each decision required the dictator to make an allocation of a 

budget of either 60 or 80 tokens between herself and her assigned, anonymous recipient.  Each 

dictator’s allocation of tokens was transformed into a period of time she and the recipient would 

have to submerge their hands in ice water if that particular decision was the one randomly chosen 
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to be executed at the end of the experiment.  For each of the eight choices, each token was 

assigned a unique combination of hold and pass values.  The hold value was the amount of time 

(in seconds) that the dictator would have to keep her hand in ice water for each token so 

allocated, while the pass value was the amount of time (in seconds) that the recipient would have 

to keep his hand in ice water for each token allocated to him.  The eight decisions are 

summarized in Table 1.

Table 1:  Parameters for the eight choices made by each subject.
Decision Tokens Hold Value Pass Value

1 60 1 1
2 60 1.5 1
3 60 2 1
4 60 3 1
5 60 1 1.5
6 60 1 2
7 60 1 3
8 80 1 1

The choices were made via a computer interface driven by the Qualtrics system (see 

Figure 1 for a sample screen).  Dictators were required to press a “validate” button before 

submitting their choices.   Validation calculated the actual submersion times implied by the 

choices and displayed these to the dictator to help her understand the full consequences of her 

decision.  Validation also verified that the choices met three constraints that were known by the 

dictators in advance: 1) that the total tokens allocated in any given choice exactly equaled the 

total number of tokens available in that choice,2 2) that allocations were non-negative, integer 

amounts, and 3) that the allocations would not have any participant receiving more than sixty 

2 GARP allows choices on full budget set versus only the budget constraint.  To allow this here, dictators would 
need to be given extra tokens (implying additional immersion time) that they could allocate to either themselves or 
their recipient.  Given the extra complication of including this option, and our sense that it would not be exercised 
given choices observed in related studies (see Fisman et al. (2007) and Andreoni and Miller (2002)), we constrained 
choices as per the text.  All of our subjects gave positive valuations for their Willingness to Accept additional harm, 
and this is consistent with the notion that the option for immersion time beyond the minimum required would not 
have been utilized.
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seconds of immersion time in the ice water, a constraint imposed to avoid permanent harm to the 

subjects.  Participants were automatically notified with error messages and colored textboxes if 

they violated any of these constraints.  If all of the allocations over the eight decisions were 

valid, a button became enabled that allowed the dictators to submit their decisions, though they 

could still alter (and revalidate) their choices at that time prior to submission.

Fig. 1
Sample screen of the eight choices presented to the dictators (each dictator received a randomly 
ordered table), with a constraint violation in the last choice.

At the end of the experiment, subjects completed a second-price auction in which the 

lowest bidder in a session would receive a payment (determined by the amount bid by the 

second-lowest bidder to encourage truthful revelation) to immerse her hand in ice water for sixty 

seconds.  We use the bids in this auction to determine each dictator’s minimum Willingness to 

Accept (WTA) for the ice-water-immersion experience, and to control for possible heterogeneity 

in disutility from this experience.  

There were three experimenters, a female who always stayed with the recipients, a male 

who stayed with the dictators, and a third male in an additional room to deliver payoffs.  The two 

experimenters with the recipients and dictators were both blinded to the experimental 

hypotheses.  When participants came to the “Ice Water Experience” section of the questionnaire, 
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they were asked to raise their hand to notify the experimenter.  The experimenter then walked to 

the participant with an insulated container of ice-water maintained at 3-5 degrees Celsius, and 

had the participant submerged her hand in the water for five seconds, timed with a digital 

stopwatch that was observable by the participant.  Dictators then made their main allocation 

decisions and completed the auction. 

When all participants were finished, a random number generator picked one of the eight 

decisions to be implemented.  The outcome of this decision was then recorded on a slip of paper 

for the associated dictator and receiver and placed in individual envelopes, though the 

experimenter could not attribute choices to any particular individual in the room.  These were 

given to the third experimenter in the payment room, in such a way that he could only know the 

amount of immersion time to give each participant, but could not identify any participant’s role 

in the experiment.

Once this procedure was finished, the recipients were called into the payment room, one 

at a time, and received their payoffs.  Recipients were asked to submerge their hand for the 

duration of time specified by the associated envelope in an insulated container of ice-water 

maintained at 3-5 degrees Celsius, calculated using a digital stopwatch visible to both the 

recipient and the experimenter.  The participant’s auction decision was then checked to see if she 

had won the auction, and if so, her hand was submerged in ice water for sixty seconds and she 

was paid accordingly.   Finally, they were paid their $10 show-up fee.  This process was repeated 

for dictators.  Although participants were told in the informed consent agreement that they could 

stop at any point and that doing so would not result in any penalty or loss of benefits, no one 

failed to complete the task or dropped out.3

3 There is the potential that participants might have been confused about whether discontinuing participation would 
forfeit their show-up fee (this was not the case), though we have no evidence that this occurred.
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1.1 Underlying Choice Design

The choice task presented to each subject was to divide M tokens between self and other, 

with multipliers ms (hold value) and mo (pass value).  The multipliers determined the final 

amount of time that the subject would have to endure the unpleasant task, such that if K tokens 

were kept, the dictator would immerse her hand in ice water for ys = K·ms seconds and the 

recipient (other) for yo = (M-K)·mo seconds.  Given the constraint that dictators had to allocate 

the full amount of tokens and that no individual’s immersion time could exceed sixty seconds, 

the implied budget set was

B =  {(ys,yo} | ys/ms + yo/mo = M}  ∩ {(ys,yo} | ys  ≤  60 and yo ≤ 60}.

Standard GARP analysis and the estimation of utility functions require “positive” choice 

objects, that is, objects for which utility is monotonically increasing.  Thus, we transform the 

outcome variable in the experiment—time in water—so that it represents a positive good—time 

not in water.  Let xs and xo represent time not in water for self and other respectively, therefore xs 

= 60 - ys  and xo = 60 - yo.  Thus, (xs,xo) = (0,0) represents a point in allocation space 

corresponding to 60 seconds of water for self and other, and (xs,xo) = (60,60) represents a point in 

allocation space corresponding to 0 seconds of water for self and other.  The previous budget set 

can be rewritten as:

B =  {(xs,xo) | xs+ xo·p = M′} ∩ {(xs,xo) | xs ≥ 0 & xo ≥ 0},

where p = ms/mo is the normalized price of time not in water and M′ = 60· (ms/mo + 1) – ms·M  is 

the normalized income. 

The left-hand diagram in Figure 2 represents the non-transformed choice space for a 

sample budget set with M = 60, ms=2, and mo=1, with the shaded area corresponding to the 

available budget set.  The right-hand diagram in that figure represents the equivalent 
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transformation of this budget set over positive goods.  In this second diagram, the normalized 

price of keeping, p, is equal to 2, and the shaded area corresponds to the transformed choice set 

over the two positive goods, namely, time not in water for self and other.  Rotating the right-hand 

diagram around the intersection of the two dotted lines by 180 degrees and using the dotted lines 

as axes with the transformed origin, shows how the non-transformed space is contained within 

the transformed one.  

Figure 3 shows all of the transformed budget sets across the eight choices used in the 

experiment.  The eight choices were chosen so that the multiple budget-set overlaps would 

provide many opportunities for potential GARP violations.

Fig. 2
A sample budget set in terms of time in water for self and other (left), and its equivalent 
transformation for time not in water (right).
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Fig. 3
The budget set equivalents of the eight choices transformed to the space of time not in water 
for self and other.

2. Results  

Our results focus on three main questions: 1) what choices do dictators make in the 

domain of harm, 2) are these choices rationalizable, and 3) what do the implied preferences look 

like?  To begin the analysis, we provide a brief summary of the choices made by dictators, and 

from there we explore the question of rationalizability.  Finally, we take a more in-depth look at 

the types of preferences that we observe across the dictators.

2.1 Choice Behavior  

As a first step in the analysis we consider the choices made when the prices of giving 

time in water were both equal to one, as in the standard Dictator game.  In our experiment, 

dictators had to make two such allocations, one with 60 and one with 80 tokens.  With 60 tokens, 

the dictators keep a mean of 24.4s, thus taking on a 41% share of the bad (time in water) or, 

equivalently, a 59% share of the good (time not in water).  With 80 tokens, they keep a mean of 
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34.1s or 43% of the bad (given the constraint preventing allocations of more than 60s, at the very 

least the dictator had to keep a 25% share).  Because the good is defined in terms of time relative 

to sixty seconds not in the water, this implies that the dictators took a mean share of 65% of the 

good in this latter case.   These shares of allocating the good are lower than those observed in 

monetary good experiments, for example, in Andreoni and Miller (2002), participants kept 

around 76% and 83% of the good (money) respectively, under similar conditions.  For further 

comparison, in regular Dictator games, Forsythe et al. (1994) find that participants keep an 

average of around 77 78% of their allocations and Camerer (2000) reports an average of 80%.‒

 Of the 27 dictators, 16 of them allocated the identical percentage of the bad under both 

of the above token levels (with 15 of them keeping 50%, and one keeping 25% of the time in 

water).  Two of the dictators took on more of the bad than they gave in at least one of these two 

choices.  Thus, consistent with Davis, Miller, and Weber (2011), subjects appear to be much 

more generous in the context of non-monetary harm than monetary gain.  

Twenty two (81%) of the dictators made at least one choice where they gave the recipient 

more harm than they kept for themselves, and 7 (26%) dictators did this across all of their 

choices.  We find that in 9% of all the total possible choices, the dictators keep more of the bad 

than they give.  In 47% of the choices, they give more of the bad than they keep, and in the 

remaining 44% of choices the bad was equally distributed.  We did not detect any significant 

gender effects.

All of the dictators had a positive willingness to accept (WTA) for 60 additional seconds 

in water as determined by the second-price auction.  The lowest WTA was $0.50 and the highest, 

an extreme outlier, was $1,000,000 (the second highest was $10).  Removing the outlier, the 

mean WTA was $3.23 ( σ 2
=2.33 ¿ and the median was $2.75.  WTA was uncorrelated (ρ = 
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−0.025 ) with the mean of the income-normalized amount of time in water
x
¿
¿
¿

) kept by the 

dictator, suggesting that differences in altruism across dictators cannot be explained easily by 

their sensitivity to, or displeasure from, the ice-water task. 

As a final measure of overall choice behavior, we can calculate the (arc) price elasticities 

of demand for the good, time not in water, kept.  Arc elasticities can be calculated using choices 

across budgets where prices vary but incomes do not.  There are four such budget sets in our 

experiment (with M '
=¿ 60, and p = 1, 1.5, 2, 3).  If our dictators had perfectly selfish 

preferences, these elasticities would all be 0.  If, instead, their preferences were pure Leontief, 

the respective elasticities would equal -0.56, -0.64, and -0.71, with an overall mean of -0.64.  In 

our experiment, the observed mean elasticities for the three separate price increases and overall 

are given in see Table 2.  The average elasticity across all price changes is −0.42 , indicating 

that as the price of giving time not in water to the other increases, the average amount of time 

not in water kept for self decreases, which is the opposite of normal demand patterns .  Of the 27 

dictators, 20 (74%) of them had non-positive elasticities for all three price changes, and out of 

the 81 (3 x 27) elasticities observed, only eight (10%) were positive.   These results differ from 

prior work in the domain of positive, monetary allocations where, for example, calculated 

equivalent arc elasticities were found to have the opposite sign (Andreoni and Vesterland, 2001).  

We can estimate a two-limit Tobit model of xs / M '  on p, with random effects at the subject 

level.  We find that the coefficient on p is -0.19 (0.015 s.e., z = 12.4).  The negative demand 

elasticities we observe in our participants are consistent with equality-seeking behavior, rather 

than efficiency-seeking or social-welfare maximization.

Table 2: Average arc elasticities given the observed choices of the dictators (with M’ = 60).
Price of Giving 1  1.5 1.5  2 2  3 Overall
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Average Arc 
Elasticity

-0.53 -0.45 -0.31 -0.43

Choice Pairs with  
Arc Elasticity > 0

0% 11% 19% 10%

We also elicited predictions of the Dictators’ behavior by the Receivers.  These 

predictions matched the actual choice behavior closely.

2.2 Rationalizability

If choices satisfy the Generalized Axiom of Revealed Preference (GARP), then they are 

rationalizable in the sense that they could have resulted from the maximization of utility on a set 

of well-behaved preferences (Afriat, 1967; and Varian, 1982).  GARP violations occur when a 

subject, directly or indirectly, alters her preferences between bundles simultaneously available 

under different budget sets.  To benchmark the likelihood of GARP violations, we generate 

random choices on the budget sets we used in our experiment and check for GARP (Bronars, 

1987).  Using this procedure, we find that on average 93% (N = 1000) of random choices result 

in at least one GARP violation.  In our experiment, 48% of the dictators had at least one GARP 

violation. 

Afriat (1972) developed the Critical Cost Efficiency Index (CCEI) as a measure of the 

degree of GARP violation.  The CCEI for any choice is the proportionate reduction in spending 

needed to purchase a revealed-preferred bundle, that is, how much less could the subject spend to 

receive a bundle that is at least as good as what she bought.  Thus, if the CCEI is 1.0, no 

reduction is possible, but as the CCEI falls, the GARP violation becomes more severe.  

Following Varian (1994), we associate an individual’s lowest CCEI as a measure of the degree of 

GARP violation.  Table 3 shows the distribution of CCEIs across the 27 dictators.  Slightly over 

half of our subjects showed no violations of GARP.  A somewhat arbitrary (and statistically 

superstitious) CCEI of 0.95 has been used in the literature to mark significant GARP violations.  
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Based on this threshold, we find that 26% (7/27) of our subjects had behavior that cannot be 

rationalized as arising from utility-maximization on well-behaved preferences.  

Table 3:  Distribution of the CCEI across the 27 dictators.
CCEI Number of Subjects Cumulative Subjects Cumulative  %
1.000 14 14 52%
0.999 5 19 70%
0.979 1 20 74%
0.917 1 21 78%
0.833 1 22 81%
0.749 3 25 93%
0.494 1 26 96%
0.333 1 27 100%

As noted above, 26% (7/27) of our dictators had CCEI’s below 0.95.  Andreoni and 

Miller (2002), exploring monetary gains, found that less than 2% (3/176) of their participants had 

such violations.  Fisman et al. (2007), also in the realm of monetary gains, found 46% (35/76) of 

their two-person-condition participants had such violations, however, their study involved fifty, 

randomly generated budget sets.  If participants made random choices on the three respective 

budget sets, we would predict 26% of participants would have severe CCEI in our study, 37% in  

Andreoni and Miller (2002), and 100% in Fisman et al. (2007).  

The most direct methodological comparison with our experimental design is that of 

Andreoni and Miller (2002).  The actual budget sets, and observed heterogeneity of preferences 

(discussed below), differ between the two experiments.  To account for this, we calibrated the 

two experiments by assuming that participants with the two observed distributions of 

prototypical preferences made choices with some error, on the two different budget sets used.  

We found that, conditional on the budget set, there was little difference in the resulting mean 

CCEI for the two distributions of participants, with the budget set used in our experiment leading 

to a mean CCEI of 0.95 and that used in Andreoni and Miller (2002) of 0.93, across either 

distribution of preference types.  Thus, the differences in rationalizability we observe across the 
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two experiments are not likely driven by differences in the underlying budget sets or observed 

preference distributions.  

Finally, by using an individual’s CCEI measure, we can determine if the degree of GARP 

violation is related to observed behavior.  We find no significant relationship between the mean 

amount of time not in water kept and CCEI (ρ= -0.08).  The mean WTA of the 7 dictators  with 

CCEIs below 0.95 is $4.16, while the mean for the 19 (eliminating the outlier) with higher 

CCEIs is $2.89, though the difference here is not statistically significant.  

2.3 Preferences 

In prior work (Andreoni and Miller, 2002), a large amount of heterogeneity was observed 

among the apparent preference types of the subjects.   One simple way to classify preferences is 

to consider three prototypical forms of behavior:  (1) Leontief preferences, where the dictator 

seeks to allocate the bad so that each person gets an equal amount, (2) Selfish preferences, where 

the dictator gives the other subject the maximum amount of time in water possible, and (3) 

Perfect Substitutes where the dictator attempts to minimize the aggregate immersion time 

regardless of which person is subjected to the harm.  Using these three prototypes, we can 

classify dictators as either Strong, that is, the observed behavior is fully consistent with the 

particular preference prototype, and Weak types, that is, the observed behavior is best captured 

by the prototype in terms of mean Euclidean distance (see Figure 4).  Using this metric, Table 4, 

classifies the observed behavior of the 27 subjects.4

4 If we admit the possibility of pure Leontief preferences, but with distribution ratios (for time not in water) other 
than 1/1 (self/other), our overall classification changes slightly.  In this case, counting both weak and strong types, 
we find 5 Selfish, 13 Leontief at 1/1, 6 Leontief at 3/2, and 3 Leontief at 3/1.
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Fig. 4
Average Euclidean distance of each dictator’s choices to prototypical pure Leontief and Selfish  
choices.

Table 4: Distribution of the 27 dictators by closest match to prototypical preference forms.
Leontief Selfish Perfect Substitutes

Strong 10 (37%) 4 (15%) 0 (0%)
Weak 10 (37%) 3 (11%) 0 (0%)
Total 20 (74%) 7 (26%) 0 (0%)

The distribution of apparent preference types is quite different from what has been 

previously observed in monetary-gain experiments.  Here, 26% of the dictators are Selfish, 

whereas under monetary-gains in Andreoni and Miller (2002) about half were selfish;  74% are 

Leontief, versus only 30% under monetary-gains;  and, finally, we observed no one behaving as 

if they had Perfect Substitutes, whereas 22% of subjects followed this prototype under monetary-
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gains.5  Clearly, in the realm of non-monetary bads, a large proportion (74%) of dictators make 

choices consistent with sharing the harm equally.6

We can also compare WTA and CCEI scores with best fit preference types.  We find that 

the mean WTA value (eliminating the outlier) for Leontief participants is $3.30, compared to 

$2.99 for Selfish ones, though this difference is not significant.  The mean CCEI score for 

Leontief participants is 0.89, compared to 0.99 for Selfish ones.  To gain insight into these 

differences, we ran simulated participants each of whom made the choice dictated by either a 

pure Leontief or Selfish preference, modified by a normally distributed error (with mean 0, and 

standard deviation proportionate to the income).  We find that for the same amount of noise, 

Selfish preferences lead to higher CCEI scores relative to Leontief, and that the standard 

deviation of the noise associated with a CCEI of .89 for Leontief is around 70% of the budget set 

while that associated with a CCEI of .99 for Selfish is about 30%.  This suggests that our 

Leontief participants are likely less rational than the Selfish ones even when controlling for the 

differential impact noise might make on the rationalizability of their choices.

3. Discussion

Individuals must often make choices over how to allocate bad events, sometimes in the 

mundane activities of daily household life and at other times over more substantial events like 

serving in the armed forces or rescuing a bystander.  Notwithstanding both the prevalence and 

importance of such decisions, there is a surprising lack of focus on these types of decisions in the 

5 Fisman et al. (2007) looked at only strong types, and found 20% of their participants being Selfish, 2.6% Leontief, 
and 2.6% having Perfect Substitutes.  Andreoni and Vesterland (2001) find strong types at 21.2% Selfish, 16.2% 
Leontief, and 0.07% Perfect Substitutes, and the total distribution of types at 43.7%,, 34.6%, and 21.2% 
respectively.    
6 The preferences across allocating harm to self and other are tied to preferences for harm to self.  While we have 
data on each subject’s Willingness to Accept for sixty seconds of cold-water immersion, we do not have enough 
additional information to derive an individual’s demand curve for the cold-water task.  In general, subjects tend not 
to recognize how much they will adapt to harm (Ubel, et. al, 2005), so we suspect that subjects will not discount 
additional time as much as they should.  Even if they discounted such time radically, the equal sharing of time 
(versus either taking it or giving it all) is unexpected. 
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experimental literature.  Here, following Davis, Miller, and Weber (2011), we focus on non-

monetary choices over bad events.  We find that subjects are much more generous in such 

choices—about three-quarters of them deciding to share the harm about equally—and that the 

behavior of about a quarter of the subjects cannot be reconciled as being driven by the 

maximization of a well-behaved utility function—versus the almost universal ability to do so in 

the context of monetary gains.

A few psychologists have performed experiments on the allocation of harm in very 

different domains (see Batson, 1987 for a review; Batson, et al., 1988; Schaller and Cialdini, 

1988), and have also found that individuals tend to share the harm.  These experiments were not 

designed to tease out preference types or violations of rationality, and relied on very different 

methodologies, though the coincidence of results across radically different methodologies 

suggests that such behavior may be relatively robust.  

In our experiment, we find quite different results about the apparent preferences than in 

prior experiments focused on allocating monetary gains.  Of course, our context differs from this 

prior work on two dimensions: we look at non-monetary versus monetary and at losses versus 

gains.  There is some evidence (Vohs, Mead, and Goode, 2006) that other-regarding preferences 

in the context of money tend to be more selfish.  The evidence about losses versus gains is less 

clear (Davis, Miller, and Weber, 2011).  Given these observations, we cannot easily disentangle 

whether the behavior we are observing here is tied purely to the non-monetary nature of the 

choice or the imposition of harm on another.  While teasing out these two effects is an interesting 

question, exploring the joint effect is still of intense interest given that individuals must often 

make such choices.
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Our results present an interesting theoretical challenge.  At the aggregate level, we know 

that some individuals must be harboring very different sets of preferences over allocating 

monetary gains versus non-monetary harm.  It is not clear that the existing literature on pro-

social preferences (for a review, see Fehr and Schmidt, 2006) can easily accommodate such 

observations in a unified framework, since we would need to find a single, meta-preference 

function that displays such switching in these two contexts.   Moreover, we observed a 

breakdown of well-behaved preference maximization in over a quarter of our subjects in the 

context of non-monetary harm, and thus even if we can solve the first challenge, we may still 

have difficulty explaining the behavior of one out of four subjects.

It may be the case that the imposition of harm on another causes a breakdown of our 

usual models, at least in some subjects.  There is some evidence that people prefer indirectly over 

directly harming others (Royzman and Baron, 2002).  That being said, even a simple rule like 

“do no harm,” while perhaps being able to explain the asymmetry of preferences in the 

monetary-gain versus non-monetary-loss contexts, would still lead to well-behaved preference 

maximization within each context.  There is also some evidence that fundamental moral motives, 

like justice and harm, hold across cultures (Haidt and Graham, 2007), so perhaps the interplay of 

moral factors might provide some insight here.  Alternatively, perhaps monetary-gains versus 

non-monetary-losses imply very different cognitive processes, resulting in both asymmetries of 

preferences and the potential breakdown of optimized choice.  For example, moral judgments 

tend to be the consequence of emotional responses, especially when directly harming others is 

involved (Greene and Haidt, 2002), and there are examples of decreased rationality when high-

intensity emotions are involved in decision making (Loewenstein and Lerner, 2003).
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An alternative explanation involves the recent focus on demand characteristics in 

economics, where the researcher unknowingly provides subtle cues about how participants are 

expected to respond (Orne, 1962; List, 2007; Levitt and List, 2007; Bardsley, 2008; Zizzo, 2010). 

For example, Bardsley (2008) found that dictators are less likely to give to the recipient when 

taking from the recipient is possible.  He argues that when one can only give to others, dictators 

see their task as being about giving, but when one can take from the recipient, the expected 

behavior (demand characteristic) is less clear and thus giving is reduced.  Indeed, any participant 

in our experiment could have chosen to leave the experiment with pay and receive none of the 

pain from placing her hand in ice water or guilt from forcing another person to do so, but no one 

did.  Their right to do this was explained in the informed consent document at the beginning of 

the experiment.  Thus, even the mere participation in our experiment provides a puzzle not easily 

resolved by standard social-preference theory. 

Other-regarding behavior, across a wide variety of contexts, is an important element of 

our world.  Prior work has had a very useful, though near-exclusive, focus on one aspect of this 

domain, namely monetary gains.  Here we extend the exploration of other-regarding behavior 

into an analysis of the allocation of harmful, non-monetary events.  We find that individuals 

behave very differently in this new domain, both in terms of the preferences that they reveal and 

their ability to behave in a rationalizable way. 
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Appendix 1

Introduction

This is an experiment about decision making.  At the end of the experiment, you will privately 

receive the consequences of the decisions along with a $10 payment in cash for participating.  

The entire experiment should be completed within an hour.  A research foundation has provided 

the funds for this experiment.

Your Identity:

You will never be asked to reveal your identity to anyone during the course of the experiment.  

Your name will never be recorded by anyone in a way that can be tied to your decisions.  Neither 

the experimenters nor the other subjects will be able to link you to any of your decisions.  In 

order to keep your decisions private, please do not reveal your choices to any other participant.

Claim Check:

When you entered the room, you were given a random envelope with a yellow piece of paper 

inside that has a number.  This piece of paper is your claim check.  Each participant has a 

different number.  You should remove your claim check and put it in a safe place where no one 

can see it—you will need your claim check to receive the consequences of the decisions and your 

payment at the end of the experiment.

If your envelope also has a blue piece of paper please follow the experimenter to the next room.
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If your envelope only has a claim check, then you should have a seat at a computer and write 

your claim check number in the box on the next screen.

Claim Check

Please write your claim check number in the box below:

Claim Check Number

Do you have a blue claim check?

Yes No

Once you have verified that the number in the box above is identical to the one on your claim 

check, you may proceed by pressing the next button.

Recipient Instructions
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Collection

Make sure you place your claim check in a safe, and hidden, location like your pocket or book 

bag.

Please notify the experimenter to collect your empty envelope by raising your hand now.  Please 

hand it to him or her face down so that he can not see your number.  The experimenter will mix 

these envelopes up so that he or she can not identify any individual's envelope.  Note that the 

people in the other room will be making decisions that affect you.  Once the experimenter has 

collected the envelopes, you may proceed by pressing the next button.

Practice Trial
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You will be asked to make a series of choices that represent your expectations about how the 

other subject will divide a set of tokens between you and him/her.  You and the other subject will 

be paired randomly and you will not be told each other's identity.

The division of tokens that the other subject makes in each decision will determine the respective 

amounts of time that you and the other subject will be required to immerse your hands in ice 

water at the end of the experiment.  Your task is to predict what choices the other subject will 

make.

Each prediction you will make is similar to the following:

Divide 30 tokens: Hold tokens at 1 second(s) each, and Pass tokens at 2 second(s) each. 

In this choice you must divide 30 tokens.  You can hold all of the tokens, hold some and pass 

some, or pass all of the tokens. In this example, you will receive 1 second of immersion for every 

token that you hold, and the other player will receive 2 seconds of immersion for every token 

that you pass.  For example, if you hold 30 tokens and pass 0 tokens, you will receive 30 (30x1) 

seconds of immersion and the other player will receive 0 seconds.  If you hold 0 tokens and pass 

30 tokens, you will receive 0 seconds and the other player will receive 60 (30x2) seconds of 

immersion.  However, you could choose any number between 0 and 30 to hold, for instance if 

you choose to hold 18 tokens and pass 12, then you would receive 18 (18x1) seconds and the 

other player would receive 24 (12x2) seconds of immersion.
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Important Notes:

1) In each decision you can choose any number of tokens to hold and to pass, but the number of 

tokens you hold plus the number of tokens you pass must equal the total number of tokens you 

are asked to divide.

2) However you divide your tokens, it must be the case that neither you nor the other player will 

have more than 60 seconds of immersion time for any given decision.

Before you proceed, go to the problem above and try some practice responses.  You will notice 

that if you accidentally allocate too many or too few tokens, or have more than 60 seconds of 

immersion (which is not possible in this example) for either you or the other person, an orange 

box will appear (along with a message about the issue that arose) when you press the "Verify My 

Choices" button.
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Ice Water Experience

Prior to making the decisions, you will experience five seconds of immersing your hand in ice 

water to familiarize yourself with the experience.  We will also have the person in the other room 

with whom you are paired experience five seconds of immersion at around this same time.

The experimenter will direct you to immerse your hand in a few moments.  Please raise your 

hand to notify the experimenter that you are ready to have your hand immersed.  Once you have 

immersed your hand in ice water, proceed by pressing the next button.
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Final Instructions

You will need to make eight separate predictions on the next page.  Once you have made all eight 

decisions, you should press the "Verify My Choices" button to insure that you have not 

accidentally allocated the wrong number of tokens or too much immersion time.  If there is a 

problem with one or more of your choices, the particular choices will be highlighted in orange.  

If all your choices have been verified, a "Next/Submit Responses" button will appear.  You are 

free to change your decisions even after you press the "Verify My Choices" button, but once you 

press the "Next/Submit Responses" button your choices can not be changed.  Once you have 

locked-in your choices, just sit quietly at the computer until you are instructed to leave.

If you have any questions, please raise your hand and the experimenter will come to you and 

answer the question privately.  If you are ready to proceed with your decisions, press the next 

button.

Reminder

Remember, you should make the following choices based on your expectations about how the 

person in the other room will divide the tokens.  That is, how much will they HOLD for 

themselves and PASS to you.

Allocation Decisions
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Press the "Verify My Choices" button to insure that you have not accidentally allocated the 

wrong number of tokens or too much immersion time.

If there is a problem with one or more of your choices, the particular choices will be highlighted 

in orange.

Make sure you enter a number into each orange box (including a "0" if that is your choice).  If all 

your choices have been verified, a "Submit" button will appear.

You are free to change your decisions even after you press the "Verify My Choices" button, but 

once you press the "Submit" button your choices can not be changed.

Divide 60 tokens: Hold tokens at 1 second(s) each, and Pass tokens at 1 second(s) each 

Divide 60 tokens: Hold tokens at 1.5 second(s) each, and Pass tokens at 1 second(s) each 

Divide 60 tokens: Hold tokens at 2 second(s) each, and Pass tokens at 1 second(s) each 

Divide 60 tokens: Hold tokens at 3 second(s) each, and Pass tokens at 1 second(s) each 

Divide 60 tokens: Hold tokens at 1 second(s) each, and Pass tokens at 1.5 second(s) each 

Divide 60 tokens: Hold tokens at 1 second(s) each, and Pass tokens at 2 second(s) each 

Divide 60 tokens: Hold tokens at 1 second(s) each, and Pass tokens at 3 second(s) each 

Divide 80 tokens: Hold tokens at 1 second(s) each, and Pass tokens at 1 second(s) each 

Submit

Your Final Decision
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We would like to know the lowest amount of money you would be willing to accept to have your 

hand submerged in ice water for 60 seconds.

In the space below, please indicate the amount (in dollars and cents) we would have to pay you 

to do this.  Please note that the outcome of this part of the experiment is in addition to anything 

else that happens in the experiment.  Once everyone has stated an amount, we will identify the 

lowest and second-lowest amounts bid.  The person who bid the lowest amount will be paid the 

second-lowest amount bid by the group and will submerge his or her hand in ice water for 60 

seconds.  Therefore, if you state that you are willing to immerse your hand for 60 seconds for a 

lower amount than anyone else, you will receive at least the amount you state for doing so.  The 

actual amount you would receive will be determined by the second-lowest amount stated in the 

room (which, by definition, is higher than the lowest stated amount).  Please note that overstating 

or understating your true willingness to accept this offer can only make you worse off, as you 

may find yourself in the position of either having to accept a deal you did not want or forgo one 

that you did.

Therefore, it is in your best interest to respond truthfully, that is, report exactly the lowest 

amount you would need to be paid to accept 60 seconds of putting your hand in ice water.  You 

may actually receive this amount or more in exchange for actually immersing your hand in ice 

water.
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Once you have completed your bid, complete the next page and then sit quietly at the computer 

until you are instructed to leave.

Lowest amount of money you would accept to put your hand in ice water for 60 seconds:

What is your age?
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Are you male or female?

Please notify the experimenter that you are finished.

32



33

Dictator Instructions

Collection

Make sure you place your claim check in a safe, and hidden, location like your pocket or book 

bag.

Note that the people in the other room will not be making any decisions that affect you.  They 

will complete the same task as you, but their decisions will not count.  One of them will, 

however, be the recipient of some of your decisions.

When you have your claim check in a safe place you may proceed by pressing the next button.
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Practice Trial

You will be asked to make a series of choices about how to divide a set of tokens between 

yourself and one other subject.  You and the other subject will be paired randomly and you will 

not be told each other's identity.

The division of tokens that you make in each decision will determine the respective amounts of 

time that you and the other subject will be required to immerse your hands in ice water at the end 

of the experiment.

Each choice you will make is similar to the following:

Divide 30 tokens: Hold tokens at 1 second(s) each, and Pass tokens at 2 second(s) each 0 0 0

In this choice you must divide 30 tokens.  You can hold all of the tokens, hold some and pass 

some, or pass all of the tokens. In this example, you will receive 1 second of immersion for every 

token that you hold, and the other player will receive 2 seconds of immersion for every token 

that you pass.  For example, if you hold 30 tokens and pass 0 tokens, you will receive 30 (30x1) 

seconds of immersion and the other player will receive 0 seconds.  If you hold 0 tokens and pass 

30 tokens, you will receive 0 seconds and the other player will receive 60 (30x2) seconds of 

immersion.  However, you could choose any number between 0 and 30 to hold, for instance if 

you choose to hold 18 tokens and pass 12, then you would receive 18 (18x1) seconds and the 

other player would receive 24 (12x2) seconds of immersion.
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Important Notes:

1) In each decision you can choose any number of tokens to hold and to pass, but the number of 

tokens you hold plus the number of tokens you pass must equal the total number of tokens you 

are asked to divide.

2) However you divide your tokens, it must be the case that neither you nor the other player will 

have more than 60 seconds of immersion time for any given decision.

Before you proceed, go to the problem above and try some practice responses.  You will notice 

that if you accidentally allocate too many or too few tokens, or have more than 60 seconds of 

immersion (which is not possible in this example) for either you or the other person, an orange 

box will appear (along with a message about the issue that arose) when you press the "Verify My 

Choices" button.

Ice Water Experience
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Prior to making the actual decisions that will count, you will experience five seconds of 

immersing your hand in ice water to familiarize yourself with the experience.  We will also have 

the person in the other room with whom you are paired experience five seconds of immersion at 

around this same time.

The experimenter will direct you to immerse your hand in a few moments.  Please raise your 

hand to notify the experimenter that you are ready to have your hand immersed. 

Once you have immersed your hand in ice water, proceed by pressing the next button.

Final Instructions

36



37

You will need to make eight separate decisions on the next page.  Once you have made all eight 

decisions, you should press the "Verify My Choices" button to insure that you have not 

accidentally allocated the wrong number of tokens or too much immersion time.  If there is a 

problem with one or more of your choices, the particular choices will be highlighted in orange.  

If all your choices have been verified, a "Next/Submit Responses" button will appear.  You are 

free to change your decisions even after you press the "Verify My Choices" button, but once you 

press the "Next/Submit Responses" button your choices can not be changed.  Once you have 

locked-in your choices, just sit quietly at the computer until you are instructed to leave.

At the end of the experiment, we will randomly choose one of your decisions and use your 

choices to determine the actual immersion times for you and the other person.  Because you will 

not know which of your decisions will actually count until that time, you should carefully 

consider each one and make the best possible choice for each.

After you have finalized all of your decisions, your choices—only identified by your claim check 

number—will be sent to the experimenter.  Recall that the experimenters will not know your 

claim number.  The experimenter will pick a random number between one and eight, and that 

decision will count.  The experimenter will write the time that was held on a piece of paper and 

put it in the envelope marked with that claim check number.  A random envelope will be chosen 

from the group that was asked to go into the other room, and the amount of time that was passed 

in the chosen decision will be placed in that envelope.  Remember that the experimenter has no 

way of associating the claim check numbers with individuals.
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The monitor chosen at the beginning of the experiment will verify that the above procedures are 

followed.

Finally, all of the envelopes will be given to another experimenter who will be in a private room 

next door.  Everyone in the experiment will enter the room one at a time, and will be asked to 

show his or her claim check.  The experimenter in this room knows only that he or she should 

find the appropriate envelope, open it, and insure that the consequences of the decision are 

delivered along with your $10 payment.

This experimenter knows nothing else about the experiment, and can not identify whether you 

were from the group that made the choices or the other group.

If you have any questions, please raise your hand and the experimenter will come to you and 

answer the question privately.

If you are ready to proceed with your decisions, press the next button.

Allocation Decisions
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Press the "Verify My Choices" button to insure that you have not accidentally allocated the 

wrong number of tokens or too much immersion time.

If there is a problem with one or more of your choices, the particular choices will be highlighted 

in orange.

Make sure you enter a number into each orange box (including a "0" if that is your choice).

If all your choices have been verified, a "Submit" button will appear.

You are free to change your decisions even after you press the "Verify My Choices" button, but 

once you press the "Submit" button your choices can not be changed.

Divide 60 tokens: Hold tokens at 1 second(s) each, and Pass tokens at 1 second(s) each 

Divide 60 tokens: Hold tokens at 1.5 second(s) each, and Pass tokens at 1 second(s) each 

Divide 60 tokens: Hold tokens at 2 second(s) each, and Pass tokens at 1 second(s) each 

Divide 60 tokens: Hold tokens at 3 second(s) each, and Pass tokens at 1 second(s) each 

Divide 60 tokens: Hold tokens at 1 second(s) each, and Pass tokens at 1.5 second(s) each 

Divide 60 tokens: Hold tokens at 1 second(s) each, and Pass tokens at 2 second(s) each 

Divide 60 tokens: Hold tokens at 1 second(s) each, and Pass tokens at 3 second(s) each 

Divide 80 tokens: Hold tokens at 1 second(s) each, and Pass tokens at 1 second(s) each 

Submit

Your Final Decision
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We would like to know the lowest amount of money you would be willing to accept to have your 

hand submerged in ice water for 60 seconds.

In the space below, please indicate the amount (in dollars and cents) we would have to pay you 

to do this.  Please note that the outcome of this part of the experiment is in addition to anything 

else that happens in the experiment.

Once everyone has stated an amount, we will identify the lowest and second-lowest amounts bid. 

The person who bid the lowest amount will be paid the second-lowest amount bid by the group 

and will submerge his or her hand in ice water for 60 seconds.  Therefore, if you state that you 

are willing to immerse your hand for 60 seconds for a lower amount than anyone else, you will 

receive at least the amount you state for doing so.  The actual amount you would receive will be 

determined by the second-lowest amount stated in the room (which, by definition, is higher than 

the lowest stated amount).  Please note that overstating or understating your true willingness to 

accept this offer can only make you worse off, as you may find yourself in the position of either 

having to accept a deal you did not want or forgo one that you did.

Therefore, it is in your best interest to respond truthfully, that is, report exactly the lowest 

amount you would need to be paid to accept 60 seconds of putting your hand in ice water.  You 

may actually receive this amount or more in exchange for actually immersing your hand in ice 

water.
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Once you have completed your bid, complete the next page and then sit quietly at the computer 

until you are instructed to leave.

Type numbers below

Lowest amount of money you would accept to put your hand in ice water for 60 seconds:

What is your age?
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Are you male or female? 
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Tables

Table 1:  Parameters for the eight choices made by each subject.
Decision Tokens Hold Value Pass Value

1 60 1 1
2 60 1.5 1
3 60 2 1
4 60 3 1
5 60 1 1.5
6 60 1 2
7 60 1 3
8 80 1 1

Table 2: Average arc elasticities given the observed choices of the dictators (with M’ = 60).
Price of Giving 1  1.5 1.5  2 2  3 Overall
Average Arc 
Elasticity

-0.53 -0.45 -0.31 -0.43

Choice Pairs with  
Arc Elasticity > 0

0% 11% 19% 10%
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Table 3:  Distribution of the CCEI across the 27 dictators.
CCEI Number of Subjects Cumulative Subjects Cumulative  %
1.000 14 14 52%
0.999 5 19 70%
0.979 1 20 74%
0.917 1 21 78%
0.833 1 22 81%
0.749 3 25 93%
0.494 1 26 96%
0.333 1 27 100%
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Table 4: Distribution of the 27 dictators by closest match to prototypical preference forms.
Leontief Selfish Perfect Substitutes

Strong 10 (37%) 4 (15%) 0 (0%)
Weak 10 (37%) 3 (11%) 0 (0%)
Total 20 (74%) 7 (26%) 0 (0%)
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Figures

Fig. 1
Sample screen of the eight choices presented to the dictators (each dictator received a randomly 
ordered table), with a constraint violation in the last choice.
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Fig. 2
A sample budget set in terms of time in water for self and other (left), and its equivalent 
transformation for time not in water (right).

50



51

Fig. 3
The budget set equivalents of the eight choices transformed to the space of time not in water 
for self and other.
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Fig. 4
Average Euclidean distance of each dictator’s choices to prototypical pure Leontief and Selfish  
choices.
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