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Abstract
This paper reports the results of dictator experiments in which the context is varied 
between a loss and gain frame. In some treatments, individuals have the possibil-
ity to sort and self-select the frame they prefer. We demonstrate that higher shares 
are transferred to the recipient in the loss frame compared to the gain frame when 
the situation occurs naturally, while the opposite result holds when the participants 
provoke themselves the situation. Our main result can be attributed primarily to a 
gender effect, i.e. female participants acting more generously in loss frames.

1 Introduction

The dictator game (DG) is a traditional workhorse intended to measure generosity or 
altruism (since Kahneman et al. 1986; Forsythe et al. 1994; Hoffman et al. 1994). In 
this game, a first player (the dictator) decides how to share an endowment (e.g., $10) 
with a passive second player, who is a simple recipient of what the dictator leaves. 
The rational prediction for the self-interested dictator is to keep all the endowment 
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in order to maximize his/her payoff. Nevertheless, although this does happen for a 
sizeable fraction of dictators, a significant proportion gives away an amount worth 
up to 50% of the endowment (Engel 2011). This is interpreted as a proof that indi-
viduals are inevitably influenced by other-regarding preferences such as altruism, 
fairness and reciprocity concerns (Fehr and Schmidt 2006), which challenges the 
classical assumptions of rationality and selfishness.

Several variants of the dictator game have been studied, mainly to investigate 
the effects of various situational and geographical parameters (Engel 2011; Brañas-
Garza et al. 2017). In all these papers, individuals share money from an endowment, 
which can be considered as a gain at the expense of the experimenter. Most papers 
address situations in which the dictator basically splits gains among him and a recip-
ient, which is a situation of giving or of receiving gains. As to paraphrase Kvaløy 
et  al. (2017), [giving] is an active decision, while not [giving]/no receiving is a 
passive one, an act of “omission”. However, one point has rarely been addressed. 
Indeed, a very frequent real-life situation is the one where individuals or entities 
are incurring losses (e.g., being stolen, being fired, providing mandatory contribu-
tion to a resources-consuming situation such as receiving refugees, or experiencing 
a financial crisis) and it seems crucial to understand how people behave in this kind 
of situation. Imagine a business suffering from the economic crisis and incurring a 
significant loss, due to circumstances independent of its business operations (e.g., 
loss of a lucrative contract with Russia because of the Ukrainian conflict). Suppose 
the CEO of a company has some discretion regarding how to split this loss between 
him and his subordinates. What will he do? Transferring all the loss to his subordi-
nates could be an option, while dividing it among him and the subordinates could be 
another.1 The boss might as well decide to incur the totality of the loss while keep-
ing his subordinates unaffected.

This specific question, of whether similar sharing results can be observed in the 
gain and in the loss domains has, to our knowledge, rarely been studied. Our contri-
bution aims at filling this gap and addresses the following main questions: How do 
individuals share in the loss domain as compared to the gain domain? Are other-
regarding preferences affected by the gain or the loss context? Does sharing a loss 
offset the effect of other-regarding preferences?

Our paper extends the study of sharing preferences by covering the whole spec-
trum of decision situations, i.e. as in “real” life, by including the loss domain. How-
ever, as to closely mimic real-life situations, we need to consider that some of the 
gain or loss situations occur naturally and people are somehow “forced” to take part 
at them and take decisions, and some of the gain or loss situations are provoked/
avoided on purpose by the individuals. Decisions will, therefore, be different. Natu-
rally occurring situations will exacerbate more norm following behavior and display 

1 Experimental investigations of bankruptcy problems have addressed a part of this point. In this type 
of experiment, authors sought to determine how the liquidation value should be divided among creditors 
when a firm goes bankrupt (Herrero et al. 2010; Cappelen et al. 2019). However, in this type of experi-
ment, the sharing of the liquidation value is decided by a participant who is not affected by the bank-
ruptcy. Antinyan (2014) investigates this issue in the dictator game by looking at how participants split a 
reduced endowment (a gain) after incurring a loss (a reduction of the pie).
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“expected to be” behavior, while provoked situations will exacerbate more active 
behavior corresponding to self-selection and strong preferences. In the first situa-
tion, a vast strand of literature (cited hereafter) reveals a strong role of gender and 
therefore, we specifically examine whether men and women behave similarly in loss 
and gain framed dictator games2. In the second situation, self-selection may mitigate 
effects of gender and frame, by focusing solely on active decision making. We spe-
cifically investigate this situation as well.

We therefore introduce in this paper a dictator game in the loss domain and com-
pare it with the traditional dictator game (hereafter called the gain-framed DG). In 
our variant, both the dictator and the recipient have an initial endowment and an 
external loss is incurred, so an amount of money equivalent to this loss has to be 
returned to the experimenter. The dictator decides how this loss will impact each of 
them, i.e. how to split the losses between them. We thereafter call our variant of the 
DG the loss-framed dictator game.

The remainder of the paper is structured as follows. Section 2 provides a short lit-
erature overview and Sect. 3 presents a model and formulates hypotheses. In Sect. 4, 
we conduct dictator game experiments and test whether dictators share differently in 
the gain and loss domains. First, we conduct experiments in which participants are 
randomly assigned to the gain or loss environments. Second, we remove this condi-
tion by leaving to participants the choice of the environment in which they would 
play, either a gain or loss environment (with same possible earnings). Section 5 is 
devoted to a general synthesis, concludes the paper and provides directions for fur-
ther research.

2  Literature overview

As a reminder, the framing of decision situations has been found to impact both 
beliefs and behavior (see Ellingsen et al. 2012). Since the original work by Tversky 
and Kahneman (1981), loss aversion as a behavioral tendency has been applied to 
numerous economic contexts to explain inconsistent empirical behavior with regard 
to the expected utility theory (e.g., Herweg et al. 2010; Herweg and Schmidt 2014). 
Unlike the initial result showing that losses loom larger than gains in lottery choices, 
we consider a simpler decision-making situation in which no risk is involved. Keep-
ing the underlying outcomes and incentives identical, we examine the differences in 
splitting a certain amount of money in gain and loss contexts.

Several previous studies (Baquero et  al. 2013; Antinyan 2014; Neumann et  al. 
2018) compare the dictator’s offers between a loss and a gain context. However, their 
designs differ and have limitations calling for an additional and more rigorous study. 
For instance, in Baquero et al. (2013), the dictator game is implemented with a low 
number of subjects (68 subjects played one-shot dictator games) in a within-subjects 

2 We also extend our investigation to non-conventional samples (see Online Appendix 3).
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“strategy method” design (every subject was confronted with both frames).3 Antin-
yan (2014) has a close, yet different question related to losses and other-regarding 
preferences of decision makers. He considers a scenario implemented on Amazon 
Mechanical Turk in which a dictator faces a loss that has occurred to an endow-
ment before he has to determine a hypothetical split, which boils down to splitting 
a reduced endowment after incurring a loss.4 Neumann et al. (2018) also examine 
dictators’ decisions in a context in which losses occur in sequential sessions. The 
number of participants is nevertheless rather low—respectively 29 and 25 dictators.

Baquero et  al. (2013) find that dictators offer slightly but significantly more in 
the loss context than in the gain context (on average 41% vs. 37%). Antinyan (2014) 
shows that other-regarding motives of the dictators do not vanish when losses are 
introduced before the sharing decision. Results from Neumann et al. (2018) reveal 
no significant difference between gains and losses, but also suggest that females 
behave less selfishly than males (though this gender effect is not always statistically 
significant).

Our experiment is also related to a modified version of the dictator game, the 
“taking” game, in which the dictator has to split money owned by the recipient as in 
List (2007) and Bardsley (2008). As stated by List (2007), “the simple manipulation 
of the action set leads to drastic changes in behavior: many fewer agents are willing 
to give money when the action set includes taking”. The situation is similar to ours 
in the sense that money from another person has to be taken, however, our situa-
tion is symmetric (while the situation in the taking game is not), since the Dictator 
has the possibility to take money both from himself and the Recipient. The authors 
emphasize the role of the “situation” in decision making, and not only of partici-
pants’ preferences5.

5 According to List (2007, pp. 484–485), “in the dictator game, the traditional action set invokes expec-
tations of the givers and receivers that seemingly “demand” a positive gift, since a zero transfer is equiv-
alent to being entirely selfish with money that an authoritative figure has just kindly endowed. In lieu of 
the fact that this same authoritative figure asks the subject if she would like to share the endowment, the 
wheels of motion for giving are set in place. (…) By allowing choices that are not entirely selfish in the 
nonpositive domain, the social norms of the game change, providing the dictator with the “moral author-

3 We recently found a PhD thesis (Hillenbrand 2016) including a game where an individual must decide 
how to share a loss between him and another person. He finds that offers are lower in the loss than in 
the gain context. However, in addition to all the other differences with our design (e.g. binary choice, 
repeated game, etc.), the game presented is not strictly speaking a standard dictator game because the 
receiver does not have a passive role. Indeed, he is the dictator of another person. Thus, in this experi-
ment, the participant has to decide how to share a loss with another dictator, which will then do the 
same with another dictator, etc. Thus, “moral responsibility” towards a powerless individual cannot be 
the motivation for giving. All individuals in this experiment have the same power, which could explain in 
large part the differences with our results. For more details, see Hillenbrand (2016), pp. 41–62.
4 Indeed, splitting a reduced endowment after incurring a loss and directly splitting a loss which is 
deducted from an initial endowment are different framings that are not likely to be equivalent from the 
behavioral perspective: the first situation, presented in Antinyan (2014)’s design, is simply a traditional 
dictator sharing situation in which the dictator has to share a reduced pie (i.e., a lower gain), while hav-
ing as a reference point a bigger pie; the second situation (our design) is a situation in which both par-
ticipants have an identical initial reference point corresponding to a received endowment that will be 
affected by the loss and the decision of the dictator. The first situation is therefore still a gain framed situ-
ation, while the second, a loss framed situation.
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Several other related studies about splitting situations in loss contexts are experi-
mentally more distant, because they use other games such as ultimatum games 
(UG). For instance, Buchan et al. (2005) compare behaviors in the UG depending 
on whether gains or losses are at stake using a within subject design. They find that 
both proposers’ offers and receivers’ demands are larger in losses than in gains. 
These results are robust across various countries, namely the United States, China 
and Japan. Leliveld et al. (2009) found supporting evidence that participants make 
higher offers in an UG with a loss context compared to a gain context. They argue 
that people consider inflicting a loss to the other party as more harmful than with-
holding a gain and are therefore less motivated to maximize their own outcomes in a 
negatively valenced bargaining. Lusk and Hudson (2010) used a modified version of 
the UG with a between-design and found that when individuals bargain over losses, 
they make more aggressive offers, in terms of their own monetary well-being, as 
compared to when they bargain over gains. Interestingly, Zhou and Wu (2011) used 
a variant of the UG (within and between design), but focused only on recipients’ 
decisions and found that rejection rates and thus demand for fairness is higher in 
loss situations, i.e. “unfairness in losses looms larger than unfairness in gains” 
(Buchan et  al. 2005). More recently, using an UG with a within design, Baquero 
et al. (2013) found that proposers become significantly more generous by taking the 
largest share of the loss for themselves while responders play significantly tougher 
in the loss domain. However, in the UG, the behavior of the proposer may however 
be driven by a strategic reaction to a change in the receiver’s behavior. Does the 
proposer offer more in the loss domain because he anticipates that the receiver will 
be more demanding or because he is intrinsically pleased to offer more? This is the 
reason why we investigate the effect of losses in a dictator game where strategic 
issues are absent.

In short, the available studies are far from reaching consensus regarding the effect 
of a loss situation on giving in conventional dictator games. Most experimental 
designs have some limitations such as inadequate operationalization of the loss situ-
ation, low number of participants, inconsistent results, contagion effect of previous 
experiments and so forth. We therefore suggest stepping back to the simplest possi-
ble strategic situation, and to design carefully a clean experiment involving no other 
strategic consideration than the division of gains or losses.

3  Theoretical model and hypotheses

Our main question is at the crossroads of two theoretical backgrounds. On the one 
hand, prospect theory (Kahneman and Tversky 1979) suggests that losses loom 
larger than gains. The decrease of expected utility from a monetary loss is higher 
than the increase of expected utility derived from a similar monetary gain. Thus a 

ity” to give nothing. In this spirit, subjects are using the contextual cues of the game to figure out which 
set of norms given in dictator games applies to the particular problem at hand”.

Footnote 5 (continued)
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dictator in the gain-framed DG, whose reference point is zero, will get a lower mar-
ginal utility from each monetary unit he allocates to himself than will the dictator in 
the loss-framed DG (whose reference point is the endowment). Moreover, a growing 
literature supports that agents in loss contexts tend to be more selfish (De Dreu et al. 
1994; De Dreu 1996; Poppe and Valkenberg 2003) and less concerned with eth-
ics than individuals in gain contexts (Kern and Chugh 2009; Grolleau et al. 2016). 
Thus, due to loss aversion, we can expect the dictator to be less generous in loss 
frames than in gain frames when splitting a monetary loss between the recipient and 
himself.

On the other hand, the vast literature on other-regarding preferences suggests that 
the dictator might also be more generous in the loss than in the gain context. First, 
the social exchange theory (Emerson 1962; Blau 1964) and resulting empirical stud-
ies (Greenberg 1978) suggest that power imbalance can lead to feelings of moral 
responsibility. They would induce the more powerful person to act in a socially 
responsible manner, by sacrificing his own incomes in order to help powerless 
other(s). Handgraaf et al. (2008) stress the fact that the powerlessness of the recipi-
ent could convince dictators to act pro-socially. Second, apart from moral responsi-
bility, the context of loss may also trigger a form of “compassion” from the dictator 
towards the recipient (Baquero et al., 2013).6 As emphasized above, social concerns 
are still present and may be even amplified in a loss-framed DG as compared to a 
gain-framed DG. For instance, in an ultimatum game, Buchan et al. (2005), Leliveld 
et al. (2009) and Zhou and Wu (2011) showed that unequal offers were perceived as 
being more unfair in the loss context than in the gain context by the recipients. This 
could plausibly be explained by the fact that participants tend to associate loss with 
“unfair” and gain with “fair” (Zhou and Wu 2011). Third, the gain and the loss con-
texts are based on different reference or defaults points. In a gain frame, giving is the 
active altruistic choice, and not giving is the passive choice (the default). In the loss 
frame, not taking anything, i.e. the default, is the altruistic choice. By contrast, the 
active choice, i.e. taking something from the other participant, is the choice inducing 
a loss to the recipient. Therefore, the reference points or defaults matter: perceptions 
of an outcome differ if the outcome resulted from “an act of omission rather than an 
act of commission” (see Kahneman and Tversky 1982, and Baron and Ritov 1994). 
As in Kvaløy et al. (2017), the absence of altruism “feels more severe in the loss 
domain” when full altruism is the default than in the gain domain when no altruism 
is the default. In a nutshell, feelings like moral responsibility or compassion towards 
the recipient might lead to greater generosity in the domain of losses, and would 
imply that in the loss-framed DG, the dictator might adopt a behavior that offsets the 
loss aversion effect with other-regarding preferences.

In the following, we develop a simple model of decision making for the dictator, 
integrating those two dimensions. We rely on the model of Fehr and Schmidt (1999) 
to integrate inequality aversion in the dictator’s preferences. We denote as mD the 

6 Empathy-like motivations have long been studied in social psychology. See for example Willer et al. 
(2015).
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dictator’s payoff, and mR the recipient’s payoff. Let uD denote the dictator’s utility 
function. We have:

where � is the parameter of aversion to disadvantageous inequality, while � is the 
parameter of aversion to advantageous inequality. It is assumed that � ≤ � and 
0 ≤ � ≤ 1 . In our framework, the final total payoff will be a fixed amount w , so that 
mD + mR = w . This model predicts that if 𝛽 <

1

2
 , then the dictator’s offer will be 

equal to 0, corresponding to a final payoff mD = w for the dictator, while if 𝛽 >
1

2
 , 

the dictator will share equally, so that mD =
w

2

7 For concision, since disadvantageous 
inequality ( mD < mR ) is very rare for a dictator,8 we assume throughout the model 
that mD ≥ mR (hence,

w

2
≤ mD ≤ w), so that the dictator’s utility function simplifies 

to:

We now introduce loss aversion. To do so, we refer to the model of prospect 
theory developed by Kahneman and Tversky (1979). Let rD denote the dictator’s 
reference payoff. Let xD be the dictator’s payoff relative to this reference point: 
xD = mD − rD . For the sake of simplicity, we consider the linear form of the model.9 
The utility vD (or value function) associated with a gain or a loss is:

where 𝜃 > 1 is a preference parameter measuring the size of loss aversion.
In our setting, the difference between the gain context and the loss context is a 

pure framing effect, which is supposed to change the subjects’ reference point. In 
the gain domain, the dictator is asked to share an amount w , but this initial endow-
ment is not individually attributed to the dictator nor to the recipient. Thus, we 
can assume that both subjects consider that their reference payoff is zero. In par-
ticular, for the dictator: rD = 0. In contrast, in the loss domain, the dictator and the 
recipient are told that they have each an initial endowment w ; then, the dictator 
has to share a loss −w as he pleases by picking from these two endowments (thus, 
they end with a total wealth of w as in the gain context). Hence, in the loss con-
text, it seems reasonable to assume that the subjects have a reference payoff equal 
to their endowment (see Ariely et al. 2003). In particular, for the dictator: rD = w . 
As a result, we have xD = mD − rD = mD ≥ 0 in the gain context, whereas we have 

uD
(
mD,mR

)
= mD − �max

{
mR − mD, 0

}
− �max

{
mD − mR, 0

}
,

uD
(
mD,mR

)
= mD − �

(
mD − mR

)
.

vD
(
xD
)
=

{
xD if xD ≥ 0,

𝜃xD if xD < 0.

7 The binary prediction is due to the linearity of the model. This is a satisfactory approximation of deci-
sions in the dictator game (see e.g. Engel 2011).
8 Our results show that only 2.8% of dictators gave more than half of their endowment in our main 
experiment.
9 We chose to keep the model in its linear version as the Fehr and Schmidt (1999) model. Using the non-
linear models would allow us to refine the predictions but would not affect them in essence.
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xD = mD − rD = mD − w ≤ 0 in the loss context. A natural extension of the Fehr-
Schmidt utility function (similar to Buchan et al. 2005) is then:

where the first term is the prospect theory value function of the dictator’s relative 
payoff xD and the second term is the inequality aversion term.10 Thus, we obtain the 
following utility function for the dictator in the gain domain (this is the standard 
one):

and in the loss domain:

with mD ≥ mR and mD + mR = w under both domains. In the gain domain, we have 
already determined the optimal decision. In the loss domain, we conclude that 
mD =

w

2
 if 𝛽 >

𝜃

2
 and mD = w if 𝛽 <

𝜃

2
 . Because of loss aversion ( 𝜃 > 1 ), it turns out 

that the condition for equal sharing 𝛽 >
𝜃

2
 is harder to achieve in the loss than in the 

gain domain (𝛽 >
1

2
) . The higher loss aversion, the lower the probability a dictator 

will share equally.
Now, our hypothesis is that subjects may be more inequality averse in the loss 

domain, meaning that � may be context-dependent (Buchan et al. 2005). As explained 
previously, this may be due to an increased feeling of responsibility or to a form of 
empathy towards the recipient, the dictator expecting the recipient to suffer more in 
the loss than in the gain domain. For the sake of convenience, let us refer to this effect 
as “compassion”. Denoting �Gain as the inequality aversion parameter in the gain 
domain and �Loss the inequality aversion parameter in the loss domain, this means that: 
�Gain ≤ �Loss . If this is the case, the condition for sharing equally becomes 𝛽Gain > 1

2
 in 

the gain domain and 𝛽Loss > 𝜃

2
 in the loss domain. Because of the increase in inequal-

ity aversion in the loss domain, the condition for sharing equally is not necessarily 
harder to achieve as compared to the gain domain. For convenience, let us write 
�Loss = ��Gain , with � ≥ 1 denoting the increase in inequality aversion due to the loss 
context. Then, the condition for sharing equally in the loss domain becomes 
𝛽Gain >

1

2

𝜃

𝜌
 . It follows that if 𝜃 > 𝜌 (the effect of loss aversion is larger than the effect 

of compassion), then the condition for sharing equally is harder to achieve in the loss 
than in the gain domain and the opposite is true if 𝜃 < 𝜌.

We can now make several hypotheses regarding the behavior of the dictator in 
either context. We formulate the hypotheses in terms of “amount offered” by the dic-
tator to the recipient, which is equal to the recipient’s payoff mR . Strictly speaking, 
the dictator does not “offer” any money in the loss context. However, the recipient’s 

uD
(
xD, xR

)
= vD

(
xD
)
− �

(
xD − xR

)
,

uGain
D

(
mD,mR

)
= mD − �

(
mD − mR

)
,

uLoss
D

(
mD,mR

)
= �

(
mD − w

)
− �

(
mD − mR

)
,

10 The utility function is therefore assumed to be additively separable in the value function and the ine-
quality aversion term. Such a form of the utility function has been provided axiomatic characterization by 
Neilson (2006).
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final payoff mR is clearly mathematically equivalent to an offer from the dictator, so 
we use this variable for the sake of comparison with the gain context.

On the basis of past studies, there is mixed evidence regarding the effect of gain 
or loss on the dictator’s behavior. The compassion effect seems to be larger than the 
loss aversion effect in some studies (Baquero et al. 2013; Antinyan 2014) but not in 
others (Hillenbrand 2016; Neumann et al. 2018). Thus, we formulate the following 
null hypothesis based on � = �:

H1. The dictators’ average offers are similar in the gain and in the loss 
domain, i.e. mLoss

R
= m

Gain

R
.

However, the literature suggests that there might be gender differences. Accord-
ing to several authors (e.g. Bolton and Katok 1995; Eckel and Grossman 1998; 
Engel 2011), women tend to be more generous than men in a gain-framed DG, 
because they are more socially-oriented and less efficiency-oriented compared to 
men (Eckel and Grossman 2008). In addition, Andreoni and Vesterlund (2001), and 
Carlsson et al. (2005), among others, found that women tend to be more inequality-
averse than men. This is also the case in Chen et al. (2014) and Davis (1980).11 Let 
the index M denote males and F denote females. We therefore assume 𝛽Gain

F
> 𝛽Gain

M
 , 

and formulate the following hypothesis:
H2. In the gain domain, females offer on average more than males, i.e. 

m
Gain

RF

> m
Gain

RM

.
Regarding the possible differential effect of a loss frame, some research sup-

ported that females tend to be more empathetic than males (e.g. Willer et al. 2015; 
Mestre et  al. 2009; Toussaint and Webb 2005; Macaskill et  al. 2002; Gault and 
Sabini 2000; Lennon and Eisenberg 1987). Based on the prediction above that 
“unfairness in losses looms larger than unfairness in gains”, we can infer that the 
compassion effect will be larger for female dictators than for male dictators: 
𝜌F > 𝜌M , implying 𝛽Loss

F
= 𝜌F𝛽

Gain
F

> 𝜌M𝛽
Gain
M

= 𝛽Loss
M

 . Thus, females are a fortiori 
more inequality averse than males in the loss than in the gain domain. However, we 
also have to take into account the gender differences in loss aversion. To date, there 
is no conclusive evidence of gender differences regarding loss aversion. Experimen-
tal studies on gender differences in loss aversion yield mixed results. For instance, 
Gächter et al. (2007) did not find any gender difference in loss aversion whereas Rau 
(2014) found that females are more loss averse than males in investment decisions 
and Anbarci et al. (2017) found that males exhibit more loss aversion. Bouchouicha 
et al. (2019 and references therein) recently reviewed many studies investigating a 
possible gender effect in loss aversion and concluded that “definitions [of loss aver-
sion] commonly employed in the literature (…), can result in very different conclu-
sions on gender effects—no effect, women being more loss averse than men, or 
women being less loss averse than men.” We therefore assume �F = �M = � . Recall-
ing that the condition for sharing equally in the loss domain is 𝛽Gain > 1

2

𝜃

𝜌
 , that 

𝛽Gain
F

> 𝛽Gain
M

 and 1
2

𝜃

𝜌M
>

1

2

𝜃

𝜌F
 , we obtain 𝛽Gain

F
−

1

2

𝜃

𝜌F
> 𝛽Gain

M
−

1

2

𝜃

𝜌M
 , meaning that 

11 These results should nevertheless be taken with precaution as Croson and Gneezy (2009) highlight the 
fact that women’s behavior is more sensitive to subtle variations in the context of the experiment than the 
behavior of men.
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the condition for equal sharing in the loss context is easier to achieve for females 
than for males. Hence, we make the following hypothesis:

H3. In the loss domain, females offer on average more than males, i.e. 
m

Loss

RF

> m
Loss

RM

.

4  Gain and loss frame experiments and results

To investigate how people behave in loss-framed DG, we perform two experiments. 
In the first, we conduct a conventional DG with students in the lab. Rather than 
being randomly assigned to a loss or gain situation, the second experiment gives 
participants the choice between choosing to participate into the loss or the gain-
framed DG.

4.1  First experiment

A total of 796 students participated in a laboratory paper and pen experiment con-
ducted in Besançon and Dijon (two close medium-sized cities in the East of France) 
between December 2015 and January 201612. All participants were drawn from the 
same subjects’ pool, i.e., freshmen undergraduate business students from the Uni-
versity of Bourgogne Franche-Comté13. Subjects were recruited thanks to public 
announcement in classes and ads at the campus. We implemented a “two-treatment 
between-subjects” design, one for the gain-framed DG and one for the loss-framed 
DG. More precisely, 390 students participated in a gain-framed DG, and 406 in a 
loss-framed DG. Numerous sessions (up to 4) were run by the same experimenter 
during the day, at spaced intervals and in distant locations on the campus (experi-
mental laboratories on different floors), as to avoid participants from one session 
to meet participants from another. In order to ensure that treatments were similar in 
distribution by age, gender and region, students were recruited on a same procedure 
and only at their arrival, they were randomly assigned to one of the treatments. The 
general sample is relatively gender balanced with 46% females and 54% males. Each 
participant was involved in one single session (and thus in one single treatment). 
Participants were informed that on a random basis they either played the role of Dic-
tator or the role of Recipient (labelled as Player A and Player B in the instructions). 
As to avoid other strategic interactions than the splitting situation (e.g., strategic 
thinking about the double roles), each participant played only the role that was ran-
domly attributed to him/her (i.e. not all of our participants played the dictator role). 
The experiment consisted of a one-shot decision and lasted for about 20 min. The 
average final payments of the experiment were € 7.36 for dictators and € 2.64 for 
recipients. All parameters of the experiment were common knowledge. The content 
and instructions for both treatments were identical in all respects, with the exception 

12 A robustness test of the lab experiment was conducted by running the same experiment with a sample 
of 232 more diverse participants, see Online Appendix 3.
13 As students reported no variability in age, we did not use this variable in the regressions.



855

1 3

Are individuals more generous in loss contexts?  

of the description of the gain and loss-framed DG. Participants were told that the 
pairings were anonymous; neither participant would ever know the identity of the 
other. Detailed experimental instructions are provided in Online Appendix 1.

4.1.1  Treatment 1: The gain‑framed DG

We consider the standard Dictator game (Forsythe et al. 1994; Hoffman et al. 1994). 
A first player, the dictator, decides how to split an amount w (10 euros) between 
himself and the second player. The second player (the recipient) has a passive role 
and can only accept the decision of the dictator, who can choose to offer nothing 
to him/her (the receiver will in this case have a null final gain) or on the contrary 
to give him a positive portion mR of w. If the dictator seeks to maximize his/her 
payoff, he will not share with the recipient (mR will be equal to 0) and takes the 
entire amount w. The final payments are mD= w − mR for the dictator and mR for the 
recipient.

4.1.2  Treatment 2: The loss‑framed DG

Both players receive each an equal endowment of w. Nevertheless, they incur a gen-
eral loss of w that has to be shared by the dictator between himself/herself and the 
recipient. The recipient has a passive role and can only accept the decision of the 
dictator. The dictator decides of the part of the loss lR he/she wants the recipient 
to incur, and the recipient finishes the game with mR = w − lR; the dictator incurs 
the remaining loss which equals mR, i.e. he finishes the game with mD= w − mR. If 
the dictator seeks to maximize his/her payoff, he/she will make the other player 
incurring the whole loss and this will lead to a final payoff of w (0) for the dictator 
(recipient).

To summarize, we vary the reference point between the two treatments while 
keeping fixed the final payoff. Mathematically speaking, the treatments are equiva-
lent (final earnings are mD and mR respectively for the dictator and the recipient). In 
the gain-framed DG, the allocation that leaves the recipient with nothing has a label 
of zero, while the same allocation in the loss-framed DG is labeled − w. Interest-
ingly, Gächter and Riedl (2005) also introduced a method to induce different refer-
ence points in bargaining and showed that reference points in entitlements influence 
bargaining.

4.2  Second experiment

To avoid reluctant involvement in tasks and role-playing, we extended the main 
experiment with a second experiment in which players A could decide to which 
treatment (the gain DG or the loss DG) they were willing to participate. 896 dif-
ferent participants have been recruited in the same fashion (52% females). After 
their arrival at the lab, they were randomly assigned either to the role of dictators 
(players A) or recipients (players B). The novelty was that players A could decide 
to play either the gain or loss-framed DG. They are presented both games in the 
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instructions, and they choose which one of the games will be played with their recip-
ient. Hence, in this second design, each dictator had the possibility to choose among 
treatments and opt-in [as done by Lazear et al. (2012) in a different context]. This 
gives individuals the possibility to sort and self-select in the frame they prefer. We 
performed this extension to avoid reluctant participation in a given task and ensure 
a purer voluntary participation, given that in real-life, individuals can sometimes 
avoid situations in which they do not want to be involved.

There are two reasons for which one could self-select into a specific situation: 
either because the default choice in that situation is comfortable to them, or because 
the active option in that situation corresponds to the behavior they are willing to 
implement. In our experiment, more than 95% of our participants, after selecting 
into their preferred frame, do take an active decision. We therefore conclude that in 
our case, self-selection occurred because of the active choice. The active choice in 
the gain situation is to give. If individuals self-select into this frame, it is because 
they intend to give to the other participant. The active choice in the loss frame is 
to take from the other participants. If individuals self-select into this frame, it is 
because they intend to take from the other participant. We therefore expect in this 
extension to obtain the reverse result as compared to our main experiment, i.e. less 
generosity from dictators in the loss-treatment than in the gain-treatment. Indeed, 
this loss context is less likely to induce a compassion effect (Baquero et al. 2013). 
Intuitively, what the theory tells us on social concerns towards a powerless recipi-
ent in loss-domain does not work when individuals choose knowingly a context in 
which they may take money rather than a context in which they could give it. Thus 
this study allows to a certain extent to test the effect of a loss while mitigating the 
compassion effect towards a powerless recipient.

4.3  Results

The aggregate results from the main experiment are presented in Table 1 and Fig. 1. 
As explained before, to make decisions comparable between the gain and loss 
framed treatments, we present the recipient’s payoff mR,which can be interpreted as 
the dictator’s offer in both situations (for instance, a transferred loss of 6 euros in the 
loss-framed treatment corresponds to an offer of 4 euros in the gain framed treat-
ment). In the following, we test the three hypotheses presented above and provide 
other results whenever relevant.

The average payoff of recipients in the gain-framed DG, i.e. 2.39 euros (SD 2.20) 
is not really surprising and is consistent with the standard literature result of an 

Table 1  Mean offers mR by 
treatment

Standard deviation in parentheses

Gain-framed DG (n = 195) Loss-framed 
DG (n = 203)

All 2.39 (2.20) 2.89 (2.09)
Males 2.19 (2.30) 2.56 (2.16)
Females 2.59 (2.07) 3.31 (1.94)
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average donation equal to about 20–30% of the endowment (Engel 2011). In our 
experiment, this treatment serves as a control to make an insightful comparison 
with the loss-framed DG. The average payoff of recipients in the loss-framed DG 
corresponds to a loss transfer of 7.11 euros, which is equivalent to a donation of 
2.89 euros (SD 2.09). Interestingly, dictators are significantly more generous in the 
loss-framed DG than in the gain-framed DG (Wilcoxon Mann–Whitney, p value: 
0.01314). Figure A.1 in Online Appendix 4 allows us to easily see a more extreme 
selfish behavior of individuals in the context of gains than in the context of losses: 
the percentage of dictators leaving only 20% or less of the endowment to the recipi-
ent is 55% in the gain-framed DG, whereas it is only 40% in the context of losses.

To further substantiate this analysis, we use an econometric regression. We note 
first that over the 398 observations that lie in the interval [0, 10], 106 are equal to 
0, and 2 are equal to 10. Hence, given the nature of our explained variable, we use 
a Tobit model left-censored to 0 and right-censored to 10. The framework for this 
analysis is the following model:

where the dependent variable mRi , is the amount offered to the recipient or equiva-
lently the recipient’s payoff; lossi is a dummy treatment indicator equal to 0 in the 
gain-framed DG and to 1 in the loss-framed DG; �it → N(0,�2

�
) is a residual error 

term. The model is estimated by using the maximum likelihood method. Estimation 

mRi = �0 + �1lossi + �i,
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Fig. 1  Distribution of offers to the recipient by dictators in the gain-framed and loss-framed DG. Note: 
Although decimal offers were possible, almost all offers were integer amounts. Thus in any interval, 
almost all the mass is concentrated on the integer lower bound 

14 All tests are two-sided.
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results are reported in the column (1) of Table 2. This analysis confirms that offers 
are significantly higher in the loss-framed treatment. We therefore reject Hypothesis 
1:

Result 1: Dictators’ average offers are larger in the loss than in the gain-
framed treatment, i.e. mLoss

R
> m

Gain

R
.

This result is consistent with a larger compassion effect than loss aversion effect 
when making decision in loss context, i.e. 𝜃 < 𝜌 . In short, it seems that at the whole 
sample level, loss aversion does not offset other-regarding preferences.

To investigate possible gender differences, we separated male and female dic-
tators and examined the decisions of each subgroup (Figs. 2 and 3). According to 
Fig. 2, most men either offer nothing, or 50% of their endowment. Figure 4 provides 

Table 2  Tobit data regression explaining the offer to the recipient in the main experiment

***Denotes that parameter estimate is statistically significant at the 1% level, ** at the 5% level, * at 
the 10% level. Standard errors are in parentheses. ‘Prob > chi2’ tests the hypothesis that all coefficients 
excluding the constant are zero

Variables Coefficients

(1) (2) (3)

loss 0.618** (0.290) 0.657** (0.288) 0.497 (0.398)
female 0.894*** (0.288) 0.722* (0.413)
loss  × female 0.333 (0.575)
Intercept 1.906*** (0.210) 1.467*** (0.255) 1.553*** (0.294)
N 398 398 398
LR chi2(k) 4.51** 14.12*** 14.45***
Prob > chi2 0.034 0.001 0.002
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Fig. 2  Distribution of offers to the recipient by male dictators in the gain-framed and loss-framed DG
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a visual comparison of average offers per treatment and gender. The mean value of 
the donation provided by men represents 2.19 euros (SD 2.30) in the gain-framed 
DG and 2.56 euros (SD 2.16) in the loss-framed DG. Despite the fact that men seem 
to adopt a more selfish behavior in the gain context15 the effect of the loss-frame is 
not statistically significant for men (Mann–Whitney, p-value = 0.19). Interestingly, a 
significant proportion of female dictators chooses a 50–50 split, which may reflect a 
real aversion to inequality (Fig. 3). Figure 4 shows that the mean value of donations 
provided by women is 2.59 euros (SD 2.07) of the endowment in the gain-framed 
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0-0.99      1-1.99     2-2.99     3-3.99     4-4.99     5-5.99      6-6.99      7-7.99     8-8.99     9-9.99     10

Fig. 3  Distribution of offers to the recipient by female dictators in the gain-framed and loss-framed DG

Fig. 4  Average percentage of the endowment offered to the recipient by gender in the gain-framed and 
loss-framed DG

15 See Figure A.3 in Online Appendix 4, the share of male dictators leaving only 20% or less of the allo-
cation to the recipient is 60% in the gain-framed DG, whereas it is 46% in the loss context.
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DG and 3.31 euros (SD 1.94) in the loss-framed DG. These results are consistent 
with the postulate of Andreoni and Vesterlund (2001) that “men are more likely to 
be either perfectly selfish or perfectly selfless, whereas women tend to be ‘equalitar-
ians’ who prefer to share evenly”. Few women adopt the selfish behavior of men. 
Moreover, from the Wilcoxon Mann–Whitney test, we find a positive and significant 
effect of loss on women (p-value= 0.012).  

Hypotheses 2 and 3 focus on gender differences respectively in the gain-framed 
and the loss-framed treatments. From Wilcoxon Mann–Whitney tests, we conclude 
that women offer significantly more than men (p-value = 0.092 in the gain-framed 
treatment, p-value = 0.013 in the loss-framed treatment).

To further investigate the gender effect, we extend the previous econometric 
model as:

where femalei is a dummy gender indicator equal to 0 for men and to 1 for women. 
Estimation results are reported in the column (2) of Table 2. The coefficient female 
is highly significantly positive, confirming that overall, females offer more than 
males.

To investigate whether the gender effect varies with the framing, we finally 
extend the previous econometric model as:

where lossi × femalei is an interaction term. Estimation results are reported in 
column (3) of Table 2. Because of the presence of the interaction term, the coef-
ficient female now captures the gender effect in the gain-framed treatment, i.e. 
E
(
mRi|lossi = 0, female = 1

)
− E

(
mRi|lossi = 0, female = 0

)
=
(
�0 + �2

)
−
(
�0
)
= �2 . 

We find the standard result according to which women tend to be more generous 
than men in the gain-framed DG (p = 0.081). This is consistent with Hypothesis 2, 
which is in line with the assumption that women are more inequality averse than 
men in the gain domain ( 𝛽Gain

F
> 𝛽Gain

M
):

Result 2: In the gain domain, females offer on average more than males, i.e. 
m

Gain

RF

> m
Gain

RM

.
Moreover, we can estimate the marginal effect of female for the loss-framed treat-

ment as E
(
mRi|lossi = 1, female = 1

)
− E

(
mRi|lossi = 1, female = 0

)
= �2 + �3.The 

estimated effect is 1.056*** (p = 0.009), showing that women offer highly signifi-
cantly more than men in the loss-framed DG. Thus, we derive the third result, con-
sistent with Hypothesis 3:

Result 3: In the loss domain, females offer on average more than males, i.e. 
m

Loss

RF

> m
Loss

RM

.
This is consistent with the condition 𝛽Gain

F
−

1

2

𝜃F

𝜌F
> 𝛽Gain

M
−

1

2

𝜃M

𝜌M
 . If our assump-

tion �F = �M = � is correct, this result has two possible explanations. First, women’s 
compassion effect in the loss domain is larger than men’s, i.e. 𝜌F > 𝜌M . Second, 
�Gain
F

 is sufficiently larger than �Gain
M

 . The fact that Result 2 was only weakly signifi-
cant and the next two results provide more support for the former interpretation.

mRi = �0 + �1lossi + �2femalei + �i,

mRi = �0 + �1lossi + �2femalei + �3lossi × femalei + �i,
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Two further results can be derived from the regression analysis. First, 
the coefficient loss, which pertains to the effect of the framing for males 
(E
(
mRi|lossi = 1, female = 0

)
− E

(
mRi|lossi = 0, female = 0

)
= �1), is not signifi-

cant. This confirms the previous non parametric test showing that men do not offer 
more in the loss-framed DG.

Result 4: Males do not offer on average more in the loss than in the gain 
domains.

This result is consistent with �M ≈ �M , suggesting that for men, the loss aversion 
effect would tend to cancel out with the compassion effect.

The interesting result is the marginal effect of the loss framing for women: 
E
(
mRi|lossi = 1, female = 1

)
− E

(
mRi|lossi = 0, female = 1

)
= �1 + �3.The esti-

mated effect is 0.830** (p = 0.046), showing that women offer significantly more in 
the loss-framed than in the gain-framed DG:

Result 5: Females offer on average more in the loss than in the gain domains, 
i.e. mLoss

RF

> m
Gain

RF

.
This result is consistent with 𝜃F < 𝜌F , meaning that for women, the loss aversion 

effect is lower than the compassion effect.
Taken together and assuming that �F = �M = � , these last two results are in line 

with 𝜌F > 𝜌M , which is also consistent with past literature. However, the assumption 
that men and women have similar levels of loss aversion need to be further tested 
in future studies, as our results are also consistent with the fact that men are more 
averse to losses than women (i.e., 𝜃F < 𝜃M).

Finally, what happens when participants self-select into frames? For the second 
experiment, interestingly, most participants, namely 65%, self-selected into the loss-
framed DG (62% of women, 67% of men). Dictators choose significantly more to 
play the game in a “loss context” than the game in a “gain-context” (binomial test, 
p = 0.000). It could be due to the fact that intuitively, for the same final earnings, a 
dictator will feel more powerful when he can withdraw money from the recipient 
(loss context) than when he can only give some.

Table  3 displays the main descriptive statistics in case of self-selection. We 
observe that the respective mean offers in the self-selected gain-framed and the loss-
framed treatments are 3.49 euros (SD 2.00) and 3.11 euros (SD 2.16) and the dif-
ference is significant (Mann–Whitney, p = 0.068). Thus, contrary to what was found 
in the main experiment, offers are lower in the loss-framed treatment. This treat-
ment effect is significant for men (Mann–Whitney, p = 0.084) but not for women 

Table 3  Mean offers mR in self-
selected treatments

Standard deviation in parentheses

Gain-framed self-selected 
DG (n = 160)

Loss-framed 
self-selected DG 
(n = 288)

All 3.49 (2.00) 3.11 (2.16)
Males 3.58 (2.20) 3.04 (2.27)
Females 3.43 (1.84) 3.17 (2.05)
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(Mann–Whitney, p = 0.470). We do not find any significant gender difference in the 
gain frame and in the loss frame on the basis of Mann–Whitney tests.

We conducted the same econometric regressions as for the main experiment and 
reported the results in Table  4. Column (1) shows that there is a global negative 
treatment effect, which is the opposite to what we previously found:

Result 6: When participants self-select, in the loss-framed DG, dictators give 
on average less than in the gain-framed DG.

The output of the full regression in column (3) shows that the coefficient loss 
is significantly negative, providing support that males offer less in the loss-framed 
game. No other significant effect can be found in case of self-selection.

Result 7: When participants self-select, males offer less in the loss-framed 
than in the gain-framed game but females do not offer different amounts 
between the two framings.

Given the absence of random assignment to the gain or loss-framed DG, the 
results could have been expected. As explained before, it is possible that individuals 
who self-select into the loss treatment are different (i.e., less generous) from those 
who self-select into the gain treatment. In the same vein, individuals who self-select 
in the gain frame are likely to be more altruistic. More importantly, we can expect 
that they are more generous than those enrolled in gain situations in absence of self-
selection (indeed, they give 3.5 on average, more than 2.39). We can therefore con-
clude that in naturally occurring situations (as in our first experiment), more gener-
osity is predictable in loss situations; however, if individuals decide themselves of 
the situations in which they want to evolve, their generosity could be affected.

5  Conclusion

Thanks to an original experimental design, we provided answers to two main 
research questions related to the generosity of dictators in a loss context (as com-
pared to a gain one) and possible gender differences. We have shown that sharing 

Table 4  Tobit data regression explaining the offer to the recipient in case of self-selection

***Denotes that parameter estimate is statistically significant at the 1% level, ** at the 5% level, *at 
the 10% level. Standard errors are in parentheses. ‘Prob > chi2’ tests the hypothesis that all coefficients 
excluding the constant are zero

Variables Coefficients

(1) (2) (3)

Loss − 0.451* (0.245) − 0.449* (0.246) − 0.603* (0.360)
Female 0.035 (0.236) − 0.150 (0.395)
Loss × female 0.289 (0.493)
Intercept 3.352*** (0.197) 3.332*** (0.236) 3.436*** (0.295)
N 448 448 448
LR chi2(k) 3.37 3.39 3.73
Prob > chi2 0.066* 0.184 0.292
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decisions are dependent on framing. Indeed, the loss frame can provide all individu-
als in the dictator games (i.e. both dictators and recipients) with a perception that 
makes them feel entitled to the endowment received. Dictators could simply try to 
protect their entitlement, but they will also understand that recipients can be also 
attached to this entitlement. Unlike the predictions of the prospect theory, dictators 
seem, on average, significantly more generous in a loss-framed DG than in a gain-
framed DG. This could be due to the specific context of the dictator’s game. Indeed, 
in this context, the dictator has all the power, and is therefore responsible for the 
well-being (or unhappiness) of the recipient. Admittedly, losing a certain amount 
of money has more impact on utility than earning the same amount. Therefore, 
at first glance, we could think that the dictator is going to be less generous in the 
loss-framed DG than in the gain-framed DG. However, “unfairness in losses looms 
larger than unfairness in gains”, thus participants tend to associate loss with “unfair” 
and gain with “fair”. Consequently, having someone who loses a certain amount of 
money has more impact on our utility than having someone who earns the same 
amount. Thus, the situation of the recipient is even less enviable in a loss context, 
which is quite intuitive. Our results are therefore in line with the conclusions of 
Buchan et al. (2005), Leliveld et al. (2009) and Zhou and Wu (2011) for the ultima-
tum game. Nevertheless, investigating the effect of losses in a dictator game where 
strategic issues are absent allowed us to extend this previous literature: the proposer 
offers more in the loss domain because he is intrinsically motivated to do it, not only 
because he anticipates that the receiver will be more demanding.

There are two divergent specific effects in action, but, according to our results, 
the net effect of compassion with respect to loss aversion is on average higher for 
women than for men. We observe that women’s offers are significantly larger in 
the loss context than in the gain context. For men, this difference exists but is not 
significant. It seems that the gender effect that has been found in the standard dic-
tator game (see Eckel and Grossman 1998; Engel 2011) is even larger in the loss 
context. Thus, we observe that sharing a loss has more impact on women than on 
men. Therefore, our results extend the literature on gender effects to the context of 
losses. Our findings are consistent with the postulate of Andreoni and Vesterlund 
(2001), Carlsson et al. (2005) and many others, showing that women tend to be more 
socially-oriented than men. Indeed, much fewer women adopt the selfish behavior 
of men, and this is even truer in the loss domain. The most interesting result of this 
study (i.e. dictators’ offers increase in the domain of losses, especially for women) 
would mainly come from compassion-like motivations, which are rarely studied 
social preferences in experimental economics. As argued by Adam Smith (1759), 
we cannot share “the misery of others” if not aware of it. The context of losses, by 
making us more aware of the pain of others, makes us more prone to reduce it.

Our main finding seems relevant in several ways. First, it helps to identify cir-
cumstances under which people are more willing to share equally with the others. 
Indeed, when individuals are in a situation framed as a possible loss from a refer-
ence point, they seem to be more likely to share losses equally as compared with 
a situation framed as a gain. Second, a natural implication of our result for deci-
sion makers is to devote enough attention to gain–loss perception and to potentially 
unintended effects from framing. Loss frames are clearly more efficient to enhance 
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sharing, at the condition they are not provoked by the participants and occur natu-
rally. This is clearly good news: when natural disasters occur, we can expect human-
kind, especially driven by women, to show more altruism.
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