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Abstract
Uncertainty-seeking behavior is currently understood as the result of loss aversion which motivates a preference for the possibility to avoid or lessen an otherwise sure loss. However, when choosing among negative options on behalf of others, we offer responsibility aversion as another possible motive for uncertainty-seeking behavior. Within our conceptual model, responsibility aversion is defined as the preference to minimize one’s causal role in outcome generation. Compared to certain options, uncertain options lessen the decision maker’s causal role in outcome generation because the outcomes are partially determined by chance. The presence of chance increases indirect agency on behalf of the decision maker and lessens his or her perceived risk of responsibility. The results of five studies support a responsibility aversion motivation behind uncertainty-seeking behavior. 
Keywords: uncertainty; responsibility; loss aversion; indirect agency; decision making

Introduction

In the marketplace, consumers are affected by risky decisions made on their behalf, for instance, physicians choose medical treatments, money managers pick investments, and legislators create policy for others.  In general, decision makers are assumed to be risk averse; that is, comparing a gamble with a sure amount equal to the gamble’s expected values, decision makers will prefer certainty over uncertainty (for measures of risk aversion, see Pratt, 1964; Arrow, 1965).  However, risk aversion is not universally found in the risk preferences of decision makers, for example, people may switch from being risk averse to risk prone as their reference points shift so they see the gamble they face as changing from offering a winning amount to offering a losing amount (Laughhunn, Payne, & Crum, 1980; Payne, Laughhunn, & Crum, 1981).  For this reason, contrary to expected utility theory (von Neumann & Morgenstern, 1947; Savage. 1954) which requires a single invariant utility function over total assets, later models of risky decision making assume risk preferences are reference dependent (Fishburn, 1977; Kahneman & Tversky, 1979).  

In particular, prospect theory (Kahneman & Tversky, 1979) predicts uncertainty-seeking behavior when decision makers choose amongst value decreasing options but uncertainty-averse behavior when a gain is to be received relative to the status quo.  Such behavior cannot be represented by a single utility function over total assets if the status quo changes from decision to decision.  Tversky & Kahneman (1981) used the following loss-framed version of the Asian disease problem to highlight a situation in which uncertainty-seeking behavior, or choosing chance over certainty, was the dominant behavior:

Imagine the U.S. is preparing for the outbreak of an unusual Asian disease, which is expected to kill 600 people.  Two alternative programs to combat the disease have been proposed.  Assume that the exact scientific estimate of the consequences of the programs are as follows: 
If Program C is adopted 400 people will die. 
If Program D is adopted there is 1/3 probability that nobody will die, and 2/3 probability that 600 people will die. 
Which of the two programs would you prefer?  (p. 453) 
Prospect theory’s convex value function in the loss domain correctly predicted a preference for the uncertain option: 78% of participants preferred program D.  According to prospect theory, the value associated with a loss of 400 lives is perceived as less than 2/3 of the value associated with a loss of 600 lives (Tversky & Kahneman, 1981, p. 454).1  The term loss aversion is used to describe prospect theory’s non-linear value function which “is steeper in the negative than in the positive domain” (Tversky & Kahneman, 1991, p. 1039).  Loss aversion is the psychological result of “losses looming larger than gains” (Tversky & Kahneman, 1992, p. 298).  According to prospect theory, uncertainty-seeking behavior is inherently a preference for the possibility of avoiding or lessening the loss.  In other words, the widely accepted prospect theory explains uncertainty-seeking behavior as the result of loss aversion. 
Present research

However, uncertainty-seeking behavior may be the result of motives in addition to those captured by prospect theory’s convex value function.2  The present research questions whether, in scenarios such as the Asian disease problem, uncertainty-seeking behavior is solely the result of loss aversion.  In addition to loss aversion, we suggest uncertainty-seeking behavior may also be the result of decision makers’ preference to avoid the risk of responsibility by minimizing their causal role in outcome generation.3  The term responsibility aversion is used to describe this type of preference. Within our conceptual framework, uncertain options allow for indirect agency by offering outcomes partially determined by chance.  Chance serves as a secondary agent facilitating the perception of indirect harm which lessens the perceived risk of responsibility (Paharia, Kassam, Greene, & Bazerman, 2009; Royzman & Baron, 2002; Fischer & Ravizza, 1998). 
Theoretical background
The risk of responsibility
When choosing among negative outcomes on behalf of others, responsibility increases the decision makers’ exposure to risk.  Thus, by lessening their responsibility for outcomes, decision makers can lessen their chance of incurring risks brought on by responsibility such as accountability and psychological stress (Markman & Tetlock, 2000; Smith & Lazarus, 1990; McGraw, 1987; Shaver, 1985).  Lerner & Tetlock (1999) define accountability as “the implicit or explicit expectation that one may be called on to justify one’s beliefs, feelings, and actions to others.” (p. 255).  When accountable for negative outcomes, responsible agents may experience negative consequences such as punishment instilled by others (Lerner & Tetlock, 1999; Stenning, 1995).  In addition, responsibility for harming others increases the risk of experiencing psychological stress in the form of guilt and blame (Botti, Orfali, & Iyengar, 2009; Smith & Lazarus, 1990; Weiner, 1994; Passyn & Sujan, 2006; Izard, 1977; Darley & Latane, 1968).4  The expectation of psychological stress has been shown to influence the preferences of decision makers (Mellers, Schwarz, Ho, & Ritov, 1997; Crawford, McConnell, Lewis, & Sherman, 2002; Mellers, Schwarz, & Ritov, 1999).5  To lessen the risk of responsibility, decision makers may attempt to lessen their causal role in outcome generation by choosing options that offer omission (Ritov & Baron, 1990; 1995), indirect harm (Royzman & Baron, 2002), the status quo (Kahneman, Knetsch, & Thaler, 1991), decision avoidance (for a review see Anderson, 2003), secondary agents, and indirect agency (Paharia, Kassam, Greene, & Bazerman, 2009).  
Secondary agents and indirect agency
Secondary agents diffuse responsibility by creating an indirect causal pathway between the primary agent, the decision maker, and those affected by the outcome (Paharia et al., 2009; Royzman & Baron, 2002; Darley & Latane, 1968).  For instance, by including a secondary agent, an experimental confederate who supposedly administered electric shocks to the victim on the participant’s behalf, Milgram (1974) found that participants directed more shocks to the victim and experienced less psychological stress.  Secondary agents facilitate indirect agency; i.e., they allow the decision maker who is the primary agent, to play an indirect (vs. a direct) causal role in the process of outcome generation.  In general, when choosing on the behalf of others, decision makers have been found to prefer indirect over direct processes (Cushman, Young, & Hauser, 2006; Royzman & Baron, 2002; Greene, Sommerville, Nystrom, Darley & Cohen, 2001; Haidt & Baron, 1996).  Similarly, indirect agency lessens the perceived risk of responsibility by allowing the decision maker to commit indirect rather than direct harm (Paharia et al., 2009; Jones, 1991).  
Chance as a secondary agent
Royzman & Baron (2002) trace the preference for indirect harm to the “doctrine of the double effect in Catholic moral theory” (p. 167).  The doctrine of the double effect realizes that well-intended actions can lead to unintended negative effects (Aquinas, 1988, II-II, Q. 64, art. 7).  Applying the doctrine of the double effect to the Asian disease problem, the uncertain option may be preferred in the loss frame because it allows decision makers to maintain the intention of not killing anyone even though they are forced to allow for, by chance, the indirect and accidental possibility that all lives will be lost.  The key idea here is that the outcome of the uncertain option is a partial product of chance, a secondary agent, and not solely the result of the decision maker’s choice or agency.  In addition, uncertain options may facilitate decision avoidance because decision makers can avoid selecting a direct outcome.  That is, decision makers may perceive choosing an uncertain option as requiring less choice compared to when choosing a certain option.  Beattie, Baron, Hershey, & Spranca (1994) describe decision avoidance as an attempt by the decision maker to avoid responsibility by avoiding “decisions, independent of any consequence” (p. 129-130).  When forced to choose among options that affected others negatively and/or resulted in unfair distributions, Beattie et al. (1994) found participants preferred “chance mechanisms like a coin flip to remove choice (and thus blame and accountability) from themselves” (p.134).6  Although the uncertain option within the Asian disease problem does not offer to determine the outcome with a tangible chance mechanism, such as a coin-flip, it does offer probabilistic outcomes determined by chance.  Thus, extrapolating from previous work on indirect agency (Paharia et al., 2009), indirect harm (Royzman & Baron, 2002), and decision avoidance (Beattie et al., 1994), it may be the case that in scenarios such as the Asian disease problem, uncertainty-seeking behavior is the result of responsibility aversion in addition to loss aversion. 
Study 1: Responsibility aversion and uncertainty-seeking 
If uncertainty-seeking behavior in the Asian disease problem is partially motivated by responsibility aversion, then one would expect the uncertain (vs. the certain) option in the loss-framed version to be perceived by decision makers as minimizing the risks associated with responsibility such as accountability, guilt and blame (Botti, Orfali, & Iyengar, 2009; McGraw, 1987; Smith & Lazarus, 1990; Passyn & Sujan, 2006).  Tversky & Kahneman (1981) only found uncertainty-seeking behavior when using the loss-framed version of the Asian disease problem, so we will use this same version to test whether uncertainty-seeking behavior is possibly motivated by responsibility aversion.  Specifically, we test the hypothesis that decision makers perceive the risk of responsibility as less when choosing the uncertain option (program D) versus the certain option (program C) in the loss-framed version of the Asian disease problem.
Method
Participants.  A total of 117 undergraduate students (M (age) = 20.38, SD = 2.51; age range: 18-39 years; 70.94% females) took part in an online survey for partial course credit.7  

Design and procedure.  Participants read the loss-framed version of the Asian disease problem as originally worded by Tversky and Kahneman (1981) and then were asked: “If you chose program C (D) how would you feel about the outcome?”  Each participant rated both choice options (program C & program D) using three 7-point scales with the following endpoints: a) 1 Not accountable to 7 Accountable; b) 1 Not guilty to 7 Guilty; and c) 1 I would not blame myself to 7 I would blame myself.  Participants then answered demographic questions.
Results and discussion

Our hypothesis was supported and suggests uncertainty-seeking behavior in the Asian disease problem may be partially the result of participants’ perceived risk of responsibility (see Table 1).  To measure the perceived risk of responsibility, we averaged participants’ ratings from the 3 scales measuring accountability, guilt and blame (α = .86) (Botti, Orfali, & Iyengar, 2009; Smith & Lazarus, 1990; Weiner, 1994; Passyn & Sujan, 2006; Izard, 1977; Darley & Latane, 1968).  As predicted, participants perceived the risk of responsibility to be less when choosing the uncertain option or program D (M = 4.68, SD = 1.49) compared to when choosing the certain option or program C (M = 5.07, SD = 1.57; t (116) = 3.23, p = .002).  The results suggest responsibility aversion may motive uncertainty-seeking behavior in the Asian disease problem in addition to loss aversion.  
[Insert Table 1 here]

However, the results cannot explain whether participants perceived the risk of responsibility to be less when choosing the uncertain (vs. the certain) option because a) the uncertain option offered the possibility of avoiding the loss or b) simply because the uncertain option led to outcomes partially determined by chance.  If the former is the case, then loss aversion satisfactorily describes and predicts uncertainty-seeking behavior; however, if the latter is the case, then the results raise the question of whether another motive such as responsibility aversion is needed to more completely explain and predict uncertainty-seeking behavior.  To answer this question, we next test whether the preference for uncertainty is dependent on the uncertain option offering the possibility of lessening the loss.
Study 2: Uncertainty-seeking without the possibility of lessening the loss

According to prospect theory, the possibility of (at least) lessening the loss is necessary for the uncertain option to be preferred over the certain option in the Asian disease problem (Tversky & Kahneman, 1981; 1992).  Without the possibility of lessening the loss, prospect theory does not predict, given equally valued options, a preference for uncertainty over certainty (Kahneman & Tversky, 1979); and subjective expected utility theory predicts indifference (Savage, 1954).  However, according to our conceptual framework, unlike loss aversion, responsibility aversion motivates a preference for chance in and of itself.  When choosing among negative options on the behalf of others, uncertain (vs. certain) options are favored because their outcome is partially determined by the secondary agency of chance which increases indirect agency and lessens the perceived risk of responsibility. 
To determine whether the possibility of lessening the loss is necessary for uncertainty-seeking behavior we created several scenarios, each offering two choice options: one certain option and one uncertain option.  Both options led to outcomes of equal value and no option offered the possibility of lessening the loss.  However, the certain options led to outcomes determined solely by choice while the uncertain options led to outcomes determined partially by chance.  To minimize situational differences between our newly created scenarios and the loss-framed version of the Asian disease problem, all scenarios were created such that participants were forced to choose among options affecting others negatively.  Using these new scenarios, we tested the hypothesis that decision makers will prefer uncertain options over certain options (i.e., engage in uncertainty-seeking behavior) despite the uncertain options lacking the possibility of lessening the loss.  
Method

Participants.  A total of 80 undergraduate students (M (age) = 20.31, SD = 1.63; age range: 18-27 years; 81.25% females), from the same population as Study 1, took part in an online survey for partial course credit.

Design and procedure.  Three scenarios were created.  Each scenario contained two choice options leading to different but equally valued outcomes.  Participants read each scenario and indicated their preferred option.  The scenarios were as follows: 

Nurse problem.  “You are treating three children: one with brown hair, one with black hair, and one with blonde hair.  They are all very sick but you only have enough medicine for one child.  Without the medication the children will die.  If you give the medication to Nurse Sarah she will give the medication to the brown haired child.  If you give the medication to Nurse Emily she will give the medication to either the black haired child or the blonde haired child, you are not sure which since she works with both children.  Do you give the medication to Nurse Sarah or Nurse Emily?” 
Missile problem.   “A nuclear missile has malfunctioned over a region in the USA.  You have two options. You can push Button A and the missile will fall to the ground killing residents of Town S.  Or you can push Button B and the missile will fall to the ground killing residents of Town R or H, you cannot be sure which.  Which button do you push?”
Fetus problem.  “You are choosing a procedure to separate conjoined triplets.  The three fetuses are in equal health.  No matter which procedure you perform, you will kill two of the fetuses.  With Procedure A, you do not know which fetuses you will kill, however two will be killed and one will be saved.  With Procedure B, you know which fetuses will be killed and which fetus will be saved.  Which procedure do you choose?” 
Results and discussion

As hypothesized, in each scenario, uncertain options leading to outcomes determined by chance were preferred over certain options leading to outcomes determined by choice, despite the uncertain options lacking the possibility of lessening the loss.  In the Nurse problem, the uncertain option’s Nurse Emily was preferred over the certain option’s Nurse Sarah (75% vs. 25%, χ2 (1) = 20.00, p < .001).  In the Missile problem, the uncertain option’s Button B was preferred over the certain option’s Button A (66.25% vs. 33.75%, χ2 (1) = 8.45, p = .004).  In the Fetus problem, the uncertain option’s Procedure A was preferred over the certain option’s Procedure B (62.5% vs. 37.5%, χ2 (1) = 5.00, p = .025).  The results suggest that the possibility of lessening the loss is not necessary to observe uncertainty-seeking behavior when people choose among losing options on the behalf of others.  In the next study, Study 3, we test whether uncertainty-seeking behavior in response to options lacking the possibility of lessening the loss, such as that found in Study 2, is possibly motivated by responsibility aversion. 
Study 3: Responsibility aversion without the possibility of lessening the loss

Study 3 tests whether the uncertainty-seeking behavior found in the Study 2 might be partially motivated by responsibility aversion.  Specifically, Study 3 tests the hypothesis that when choosing among negative options on the behalf of others, decision makers perceive the risk of responsibility to be less when choosing uncertain (versus certain) options, despite both options offering no possibility of lessening the loss.
Method

Participants.  A total of 214 adults (M (age) = 30.95, SD = 8.97; age range = 18-66 years; 61.22% females) took part in an online survey for a small cash payment.  The participants were recruited from the web-based recruitment website Amazon Mechanical Turk (for reviews on Mechanical Turk, see Buhrmester, Kwang, & Gosling, in press; Paolacci, Chandler, & Ipeirotis, 2010).
Design and procedure.  All 3 scenarios used in Study 2 were presented to each participant.  For the Nurse problem, participants were asked: “Imagine giving the medication to Nurse Sarah (Emily), how would you feel about the outcome?” For the Missile problem, participants were asked: “Imagine pushing Button A (B), how would you feel about the outcome?”  For the Fetus problem, participants were asked: “Imagine choosing Procedure A (B), how would you feel about the outcome?”  As in Study 1, participants rated both choice options (the certain option and the uncertain option) within each scenario using three 7-point scales with the following endpoints: 1 Not accountable to 7 Accountable; 1 Not guilty to 7 Guilty; and 1 I would not blame myself to 7 I would blame myself.
Results and discussion

The hypothesis was supported; in each scenario, participants perceived the risk of responsibility to be less when choosing the uncertain (vs. certain) option (see Table 2).  As in Study 1, the risk of responsibility measure was created by averaging ratings for accountability, guilt, and blame (α = .92).  In response to the Nurse problem, participants rated the risk of responsibility as less when choosing the uncertain option’s Nurse Emily (M = 4.05, SD = 1.64) versus the certain option’s Nurse Sarah (M = 4.59, SD = 1.65; t (213) = 6.0, p < .001).  In response to the Missile problem, participants rated the risk of responsibility as less when choosing the uncertain option’s Button B (M = 4.27, SD = 1.71) versus the certain option’s Button A (M = 4.49, SD = 1.68; t (213) = 3.05, p = .003).  In response to the Fetus problem, participants rated the risk of responsibility as less when choosing the uncertain option’s Procedure A (M = 4.15, SD = 1.78) versus the certain option’s Procedure B (M = 4.57, SD = 1.77; t (213) = 3.62, p < .001).  
[Insert Table 2 here]
The results of Study 3 suggest that the uncertainty-seeking behavior found in Study 2 may be partially motivated by responsibility aversion.  Together the results of Studies 2 and 3 support our conceptual framework by suggesting that, in addition to loss aversion, uncertainty-seeking behavior may also be motivated by responsibility aversion.
Study 4: Preference for indirect agency
The results of Study 1 suggest responsibility aversion motivates uncertainty-seeking behavior when the uncertain option offers the possibility of lessening the loss; and Studies 2 and 3 suggest responsibility aversion motivates uncertainty-seeking behavior even when the uncertain option does not offer the possibility of lessening the loss.  In the final two studies, we measure preference (Study 4) and the perceived risk of responsibility (Study 5) among options offering varied levels of indirect agency and possibilities of lessening the loss.  In this way, we can compare the preference for indirect agency versus the preference for the possibility of lessening the loss.  If responsibility aversion influences the choice of decision makers more than their concern to lessen the loss then the preference for indirect agency should be greater than the preference for the possibility of lessening the loss.  Specifically, Study 4 tests the hypothesis that, when choosing among negative options affecting others, decision makers prefer the option offering the greatest indirect agency over the option offering the greatest possibility of lessening the loss.
Method

Participants.  A total of 56 undergraduates (M (age) = 21.12, SD = 3.53; age range = 18-38 years; 94.64% females) took part in an online survey for partial course credit.  
Design and procedure.  Indirect agency increases as the role played by chance in determining an outcome increases and this can occur when a given option offers a greater number of possible outcomes.  In contrast, the possibility of lessening the loss increases when a given option offers greater variance in possible outcome values.  In other words, among a set of options offering arguably equal expected values, the option offering the greatest indirect agency is the option offering the greatest number of possible outcomes; and the option offering the greatest possibility of lessening the loss is the option offering the greatest variance in possible outcome values.  Accordingly, a decision scenario, termed the Soldier problem, was created to compare the preference for indirect agency versus the preference for lessening the loss.  The Soldier problem offered the following three options with arguably equal expected values: 1) a certain option (bus ticket T) offering no indirect agency and no possibility of lessening the loss, 2) an uncertain option (bus ticket HE) offering the greatest possibility of lessening the loss and some indirect agency, and 3) an uncertain option (bus ticket THE) offering the greatest indirect agency and some possibility of lessening the loss.  The Soldier problem was presented as follows:

“Imagine you are assigning a soldier to a new battle location.  To assign the soldier to a battle location you must give the soldier a bus ticket.  If you give the soldier bus ticket T, he will be sent to battle location T where there is a 70% chance of death.  If you give the soldier bus ticket HE, he will be sent to either battle location H where there is a 60% chance of death or to battle location E where there is an 80% chance of death.  If you give the soldier bus ticket THE, he will be sent to either battle location T, H, or E.  Which bus ticket do you give the soldier?” 
Bus ticket THE offered the greatest indirect agency by offering three possible outcomes; bus ticket HE offered the second most indirect agency by offering two possible outcomes; and bus ticket T offered no indirect agency by offering only one possible outcome. On the other hand, bus ticket HE offered the greatest possibility of lessening the loss by having the greatest variance in expected value (either a 60% or an 80% chance of death); bus ticket THE offered a lesser possibility of lessening the loss because it contained less variance in expected value (a 60%, a 70%, or an 80% chance of death); and bus ticket T offered no possibility of lessening the loss (a fixed 70% chance of death). 
Results and discussion


The hypothesis was supported.  Among participants, 60.7% (n = 34) preferred the option offering the greatest indirect agency (bus ticket THE); 14.3% (n = 8) preferred the option offering the greatest possibility of lessening the loss (bus ticket HE); and 25% (n = 14) preferred the option offering no indirect agency and no possibility of lessening the loss (bus ticket T).  As predicted, participants preferred the option offering the greatest indirect agency (bus ticket THE) more than the option offering the greatest possibility of lessening the loss (bus ticket HE), (χ2 (1) = 16.10, p < .001).  The results suggest that, when choosing among negative options on behalf of others, preference for indirect agency is sometimes greater than preference for the possibility of lessening the loss.8  
Study 5: Indirect agency and the perceived risk of responsibility
If responsibility aversion is motivating the preference for indirect agency in the previous study, Study 4, then we posit that the perceived risk of responsibility should decrease as the indirect agency offered by an option increases.  The current study, Study 5, uses the Soldier problem to test the hypothesis that the perceived risk of responsibility will be greatest when choosing an option offering no indirect agency (bus ticket T), lesser when choosing an option offering some indirect agency (bus ticket HE), and least when choosing an option offering the most indirect agency (bus ticket THE).  
Method
Participants.  A total of 382 adults (M (age) = 30.75, SD = 10.47; age range = 18-70 years; 49.48% females) from the same population as Study 3 took part in an online survey for a small cash payment. 
Design and procedure.  The Soldier problem was presented to each participant.  For each choice option, participants were asked: “Imagine giving the soldier bus ticket T (HE, THE), how would you feel about the outcome?”  Risk of responsibility was measured using the same response scales as in Studies 1 and 3. 
Results and discussion
The hypothesis was supported.  Participants perceived the risk of responsibility to lessen as the indirect agency offered by an option increased.  As in Studies 1 and 3, the risk of responsibility measure was created by averaging ratings for accountability, guilt and blame (α = .92).  A repeated measures ANOVA found participants perceived the risk of responsibility to significantly differ across the 3 bus ticket options, F (2, 380) = 16.37, p < .001.  As predicted, participants perceived the risk of responsibility to be greater when choosing the option offering no indirect agency or bus ticket T (M = 4.27, SD = 1.58), compared to the option offering some indirect agency or bus ticket HE (M = 4.09, SD = 1.54; t (381) = 3.61, p < .001).  In addition, as predicted, participants perceived the risk of responsibility to be greater when choosing the option offering some indirect agency or bus ticket HE (M = 4.09, SD = 1.54), compared to the option offering the most indirect agency or bus ticket THE (M = 3.87, SD = 1.66; t (381) = 3.77, p < .001).  The results suggest that decision makers perceive the risk of responsibility to decrease as indirect agency increases.  Together the results of the final two studies, Studies 4 and 5, suggest that responsibility aversion may motivate the preference for indirect agency and that the preference for indirect agency may be greater than the preference for the possibility of lessening the loss when choosing among options affecting others negatively.  
General discussion

Prospect theory explains uncertainty-seeking behavior as the result of a subjective overvaluation of an uncertain option offering the possibility of lessening the loss compared to a certain option having equal expected value but lacking the possibility of lessening the loss.  The overvaluation of the uncertain option is thought to be the result of loss aversion which drives the preference for the possibility of lessening the loss (Tversky & Kahneman, 1992).  The present work suggests that, in addition to loss aversion, responsibility aversion may motivate uncertainty-seeking behavior when decision makers must choose among harmful options on behalf of others.  We have argued that responsibility aversion creates a preference for uncertainty because uncertain options facilitate indirect agency by offering outcomes partially determined by chance.  Chance serves as a secondary agent and weakens the causal linkage between the decision maker and the outcome which allows the decision maker to commit indirect (vs. direct) harm and lessens his or her perceived risk of responsibility (Paharia et al., 2009; Royzman & Baron, 2002).  Somewhat paradoxically, this work suggests that in scenarios similar to the Asian disease problem, risk-seeking behavior may be the result of risk-averse motives on the part of the decision maker, in that uncertainty is sought to increase indirect agency and thus lessen the perceived risk of responsibility. 

One may attempt to explain the present findings based on regret aversion (Josephs, Larrick, Steele, and Nisbett, 1992; Ritov & Baron, 1995; Ritov, 1996; Zeelenberg, Beattie, Van der Pligt, & De Vries, 1996).  Regret aversion is the tendency for people to avoid choices in the present that they predict will lead to regret in the future.  Zeelenberg & Beattie (1997) state, “Regret is experienced when it turns out, in retrospect, that you should have chosen something different.” (p. 64).  However, in the present work, uncertainty-seeking behavior occurred (see Study 2) among options offering equal losses.  Since all options resulted in outcomes with equally negative values, known by the decision maker prior to the decision, there was no opportunity for differential regret.  That is, decision makers who chose a certain option could not have wished to have chosen otherwise based on the reasoning that by doing so he or she could have loss less or gained more.
In contrast to the present findings, some studies have found participants averse to using a coin-flip as a decision aid (Elster, 1989; Keren & Teigen, 2010).  For instance, Keren and Teigen (2010) found participants perceived coin-flipping as inappropriate for important decisions because coin-flipping undermines the decision maker’s ability to justify the decision.  However, we argue that chance mechanisms only reduce the perceived risk of responsibility if they increase indirect agency.  Choosing an option leading to an uncertain outcome versus choosing to flip a coin with one’s own hand implies different levels of agency.  With coin-flipping, agency is somewhat maintained since chance is somewhat directed by the hand of the coin-flipper.  Indeed, in pilot studies, when explicitly framed as ‘flipping a coin’, we too found participants averse to flipping a coin to make important decisions.  On the other hand, if the motive of the decision maker is to reduce the perceived risk of responsibility by way of indirect agency, then some versions of coin-flipping may be preferred.  For instance, Keren and Teigen (2010) and Beattie et al. (1994) found decision makers favored coin-flipping as a decisional aid when someone else was responsible for flipping the coin.  These findings support our argument; for, when another person is responsible for flipping the coin, then the coin-flipper and the coin can serve as secondary agents and increase the decision maker’s indirect agency. This may sufficiently reduce the decision maker’s perceived risk of responsibility and create a preference for an uncertain option offering a coin-flip conducted by another person.

 Also seemingly in contrast to the present work, Gneezy, List, & Wu (2006) found participants willing to pay a premium to avoid uncertainty when choosing on their own behalf (also see Wang, Feng, & Keller, 2010; Simonsohn, 2009).  Simonsohn (2009) describes the “uncertainty effect” as the result of direct risk aversion or “risk aversion that arises directly from a literal distaste for uncertainty, rather than indirectly as a consequence of how people value outcomes or weight probabilities.” (p. 691).  However, work on the “uncertainty effect” has only considered situations in which decision makers choose among positive options on their own behalf.  Similarly, the present work is limited in that we only focus on situations where decision makers must choose among negative options affecting others.  

Future work could address these limitations by investigating the effect of aspiration levels on risk preference when choosing for the self versus others.  Currently, the literature offers mixed results.  When choosing for others versus the self, the majority of studies find increased risk aversion (for a review, see Atanasov, 2010); although, others find similar risk aversion (Slovic, Weinstein, & Lichtenstein, 1967), and some find less risk aversion (Beisswanger, Stone, Hupp, & Allgaier, 2003; Wray & Stone, 2005, Stone & Allgaier, 2008).  Differences in reported risk preferences between these studies are likely due to situational differences which affect the primary motive of the decision maker.  The present work suggests uncertainty-seeking behavior may increase in situations where the primary motive of the decision maker is to lessen his or her perceived risk of responsibility.  In the marketplace, such situations are most likely when decision makers are only affected by the way in which the outcome was generated and not the outcome itself.  Consumers can enhance their welfare by understanding that those deciding on their behalf may be most concerned with mitigating risks incurred in the decision making process and less concerned about risks affecting the consumer. 
Footnotes
1 Prospect theory combines the value function with a probability weighting function to describe choices but the probability weighting function is ignored in much discussion of prospect theory; Bromiley (2009; 2010) shows the variety of predictions possible with different combinations of value functions and weighting functions.
2 Unlike Lichtenstein, Gregory, Slovic, and Wagenaar (1990) the present work does not require the decision maker’s best interest to be in line with the victim’s best interest.  We assume the decision maker is acting only in his or her best interest.
3 One’s causal role in outcome generation is lessened as the ratio between external and internal causal factors increases (Paharia, Kassam, Greene, & Bazerman, 2009; Anderson, 2003; Markman & Tetlock, 2000).  Internal causal factors are the direct and foreseeable result of the decision maker’s agency.  External causal factors are either unrelated to the decision maker or an indirect and unforeseeable result of the decision maker’s agency (Markman & Tetlock, 2000).
4 According to Passyn & Sujan (2006) “Guilt is blame for harming another, while regret is blame for harming one’s self.” (p. 584).  In addition, there is debate surrounding the antecedents and consequences of guilt and responsibility.  Baumeister, Stillwell, & Heatherton (1994) argue that responsibility is not a necessary antecedent of guilt.  However, Weiner (1994) argues “it [responsibility] surely is one important precursor.” (p. 566).  Similarly, Izard (1977) states, “Guilt occurs in situations in which one feels personally responsible.  There is a strong relationship between one’s sense of personal responsibility and one’s threshold for guilt.” (p. 424).  The present research is most concerned with decision makers’ perception of the risks associated with responsibility such as accountability, guilt and blame and how such perceptions influence choice.
5 In some cases the expectation of psychological stress influences preferences more so than utility valuations (Mellers et al., 1997). 
6 This was found with open-ended participant questioning.  In our general discussion section we discuss contradictory recent work by Keren & Teigen (2010) which finds participants dislike coin-flipping as a decision aide when making important decisions.
7 Studies find insignificant differences between online participants and other participants (Birnbaum, 1999; McGraw, Tew, & Williams, 2000).
8 We assume participants do not objectively calculate the chance of death by reducing the compound lotteries with bus tickets HE and THE.  We assume they see THE as offering 3 possible probabilities of death (60%, 70%, & 80%) before the chance process occurs.  If we assume the chance resolution process in the Soldier problem, follows a binary 50:50 lottery in the case of bus ticket HE, the soldier faces an objectively calculated 70% chance of death, calculated as a 50% chance of 80% plus a 50% chance of 60%.  This assumes the reduction of compound lotteries axiom is obeyed, despite evidence that people violate it (Keller, 1985). Similarly, bus ticket THE has an objectively calculated 70% chance of death for the soldier.  While prospect theory’s π(p) function is non-linear in p, it would not come into play if the editing stage in prospect theory first consolidated all the equal valued outcomes, and thus predicted indifference among bus tickets.
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	Table 1 
	
	
	
	
	
	
	
	

	Results from Study 1 on participants' expected feelings when choosing the certain and the uncertain option in the loss-framed version of the Asian disease problem (N = 117)

	Expected feelings
	Choice Options
	
	
	

	
	Certain (Program C)
	
	Uncertain (Program D)
	
	
	

	
	Mean
	SD
	 
	Mean
	SD
	df
	t
	p

	Accountability
	5.16
	1.85
	
	4.82
	1.83
	116
	2.43
	0.017*

	Guilt
	5.09
	1.86
	
	4.59
	1.76
	116
	3.11
	0.002**

	Blame
	4.97
	1.83
	
	4.62
	1.71
	116
	2.55
	0.012*

	Risk of responsibility
	5.07
	1.57
	 
	4.68
	1.49
	116
	3.23
	0.002**

	Note. Participants rated expected feelings on three 7-point scales with the endpoints: 1 not accountable to 7 accountable; 1 not guilty to 7 guilty; 1 I would not blame myself to 7 I would blame myself. The risk of responsibility measure was created by averaging ratings for accountability, guilt, and blame (α = .86). *p < .05. ** p < .01.

	
	
	
	
	
	
	
	
	

	Table 2
	
	
	
	
	
	
	
	
	

	Results from Study 3 on participants' expected feelings when choosing certain and uncertain options with fixed outcome values in 3 decision scenarios (N = 214)

	Scenario
	Expected feelings
	Certain option
	
	Uncertain option
	
	
	
	

	
	
	Mean
	SD
	 
	Mean
	SD
	df
	t
	p

	Nurse problem
	Accountability
	4.68
	1.80
	
	4.19
	1.75
	213
	4.18
	
	0.001***

	
	Guilt
	4.62
	1.97
	
	4.06
	1.92
	213
	4.79
	
	0.001***

	
	Blame
	4.47
	1.88
	
	3.88
	1.84
	213
	5.38
	
	0.001***

	
	Risk of responsibility
	4.59
	1.65
	 
	4.05
	1.64
	213
	6.00
	 
	0.001***

	Missile problem
	Accountability
	4.65
	1.82
	
	4.36
	1.88
	213
	3.17
	
	0.002**

	
	Guilt
	4.57
	2.02
	
	4.35
	2.01
	213
	2.25
	
	0.025*

	
	Blame
	4.24
	1.92
	
	4.11
	1.94
	213
	1.46
	
	0.145

	
	Risk of responsibility
	4.49
	1.68
	 
	4.27
	1.71
	213
	3.05
	 
	0.003**

	Fetus problem
	Accountability
	4.79
	1.89
	
	4.28
	1.90
	213
	4.09
	
	0.001***

	
	Guilt
	4.56
	2.02
	
	4.25
	2.07
	213
	2.10
	
	0.037*

	
	Blame
	4.38
	2.00
	
	3.91
	1.95
	213
	3.52
	
	0.001**

	
	Risk of responsibility
	4.57
	1.77
	 
	4.15
	1.78
	213
	3.62
	 
	0.001***

	Note. Participants rated expected feelings on three 7-point scales with the endpoints: 1 not accountable to 7 accountable; 1 not guilty to 7 guilty; 1 I would not blame myself to 7 I would blame myself. The risk of responsibility measure was created by averaging ratings for accountability, guilt, and blame within the Nurse problem (α = .89), the Missile problem (α = .91), and the Fetus problem (α = .88).  *p < .05. **p < .01. ***p < .001.



