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Abstract  
The generosity effect: Fairness in sharing gains and losses+ 

Author(s):* Guillermo Baquero, ESMT 

Willem Smit, SMU, IMD 

Luc Wathieu, Georgetown University, McDonough School of Business 

We explore the interaction between fairness attitudes and reference dependence 

both theoretically and experimentally. Our theory of fairness behavior under 

reference-dependent preferences in the context of ultimatum games, defines 

fairness in the utility domain and not in the domain of dollar payments. We test our 

model predictions using a within-subject design with ultimatum and dictator games 

involving gains and losses of varying amounts. Proposers indicated their offer in 

gain- and (neatly comparable) loss- games; responders indicated minimum 

acceptable gain and maximum acceptable loss. We find a significant “generosity 

effect” in the loss domain: on average, proposers bear the largest share of losses as 

if anticipating responders’ call for a smaller share. In contrast, reference 

dependence hardly affects the outcome of dictator games -where responders have 

no veto right- though we detect a small but significant “compassion effect”, 

whereby dictators are on average somewhat more generous sharing losses than 

sharing gains. 

Keywords: Fairness, loss domain, ultimatum game, dictator game, reference-

dependent preferences, social preferences 

JEL Classification: D03, D81 
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1.  Introduction 

In an economic downturn, losses, debts, and IOUs (as opposed to gains, profits, and prosperity) 

are plentiful. As economies suffer setbacks, bankruptcies mushroom and unemployment is on the 

rise, there is no scarcity of losses4. But misfortunes do not appear in social isolation and are often 

shared by others. At the international level, Europe’s sovereign debt crisis means that individual 

countries will face a joint loss, unless they come to an agreement where they share the burden. 

At the firms’ level, as customers default on their debts, creditors often need to reach an 

agreement on the distribution of proceeds in order to avoid losing the full claim5. Increases in 

sales taxes force suppliers and resellers in price-elastic markets to renegotiate trade and retail 

margins. At the households’ level, when the loss of a spouse’s job affects disposable income, all 

family members are pressed to rethink their expenses.  

  

The question then arises: how do negotiations in loss sharing compare with negotiations 

involving gains? How does the gain vs. loss context affect the sense of fairness? And does it 

affect the likelihood of reaching an agreement? This paper addresses these questions both 

theoretically and empirically. We propose a theory of fairness behavior in ultimatum game 

negotiations that assumes reference-dependent preferences, and we test the predictions of our 

model experimentally.  

 

The empirical findings for ultimatum games (UG) involving gains is vast and largely consistent 

(see, e.g., Güth and Tietz (1990), Güth (1995), Camerer (2003) and Oosterbeek et al (2004) for 

overviews), but the evidence surrounding proposer’s offerings and responder’s acceptance 

behavior when sharing a loss is meager and conflicting. We located three UG studies on sharing 

losses: Buchan, Croson, Johnson and Wu (2005), Lusk and Hudson (2010) and Zhou and Wu 

(2011).6 Lusk and Hudson (2010) find more aggressive proposers in loss situations compared to 

gain situations in a between-subject design, while Buchan et al (2005) find the opposite in a 

																																																								
4 See IMF, World Economic Outlook (April 2012), OECD, Entrepreneurship at a Glance (2011, p. 87), ILO World 
of Work Report (2012). 
5  A vivid recent example is the one of Greece in 2012. The country would go bankrupt unless all banks owning 
claims on Greek bonds negotiate a haircut. If they disagree to share a loss, every bank will lose the full amount of its 
claim. 
6	Boushey	(2005)	explores	Ultimatum‐type	games	in	the	loss	domain	using	deception.	However,	his	study	
design	does	not	allow	for	a	comparison	with	gain	UG,	nor	an	analysis	of	rejections	rates	for	varying	offers.	



	 4

within-subject design. Zhou and Wu (2011) do not focus on proposers. Instead, they implement 

both within- and between-subject designs, using deception, to study how responders reject or 

accept gain and loss offers generated by the experimenter. They find that rejections in the loss 

domain are more frequent than in the gain domain, for equivalent unfair offers. Buchan et al 

(2005) also find more demanding responders, while Lusk and Hudson (2010) find no differences 

in responders’ behavior. The three studies implicate reference dependence and loss aversion to 

explain their results (Kahneman and Tversky, 1979, and Tversky and Kahneman, 1991). Lusk 

and Hudson (2010) attribute the aggressiveness of proposers to their aversion to losses, while 

implicitly assuming that the responder’s behavior remains unaffected by the loss context. In 

contrast, Buchan et al (2005) extend the model of inequality-aversion from Bolton (1991) by 

assuming that the fairness demands of responders are stronger in loss contexts, making it more 

difficult to reach an agreement. The three studies differ not only in their experimental design, 

other differences involve the precise wording of the tasks and subject payment schemes. It 

remains unclear how these differences might explain the contrasting results.  None of these 

papers tests the possibility that the sense of fairness of both parties could be affected by reference 

dependence. Also, none of these papers analyses the bargaining success rates, and thus, the 

extent to which reference dependence affects subjects’ ability to anticipate each other’s behavior 

is not addressed. 

 

Our theoretical argument does not involve loss aversion. Instead, we focus on a hitherto 

unnoticed implication of diminishing sensitivity around the status quo (s-shape utility functions). 

We define fairness in the domain of experienced utility, not in the domain of dollar payments, 

and we assume that responders have a drive to feel sufficiently well treated. When the utility 

function is s-shape around the status quo, we prove that this drive manifests itself through 

tougher monetary demands of the responder if the conflict point of the negotiation (the payoff in 

case of disagreement) involves a loss. In other words, it is harder to comfort a negotiation 

partner who fears an unfair loss than to satisfy a negotiation partner who seeks a fair gain. 

Accordingly, we predict that responders will express “tougher” demands when sharing a loss 

than when sharing a gain, and that proposers accordingly will make more generous offers in the 

loss domain.  



	 5

From a methodological point of view our concern has been to offer a comprehensive set of 

within- and between-subjects data that allows for a detailed analysis of both proposer and 

responder behavior. We consider one-shot ultimatum games (Güth, Schmittberger and Schwarze, 

1982) involving two treatments, with either positive stakes or negative stakes. Subjects (N=258) 

were randomly assigned to proposer or responder roles. We use the strategy method (Selten, 

1967): proposers indicated their offer in the positive-stakes game treatment, and their offer in a 

(neatly comparable) negative-stakes game treatment. Similarly, responders indicated minimum 

acceptable gain and maximum acceptable loss. The order of the game treatments was 

counterbalanced. A lottery then decided which treatment was eventually played. We control for 

stake size (10, 20, 40 euros), subjects’ origin, college major (e.g., economics vs. others), gender 

and age.  

 

To test our claim that proposers’ strategies anticipate the toughness of responders, we also 

conducted dictator games (in which the proposer’s plan does not need to be sanctioned by the 

responder, see e.g. Kahneman et al, 1986, and Camerer and Thaler, 1995) involving gains and 

losses (N=68). When strategic interactions are muted, the offers in dictator games should be 

comparable in loss and gain situations. 

  

Our within-subject results confirm our theoretical prediction that responders play significantly 

tougher in the loss domain. A conventional subgame-perfect equilibrium solution to the 

negative-stakes ultimatum game predicts instead that responders would accept to take in nearly 

all the loss, in order to avoid the greater loss associated with disagreement. Our results show that 

the average responder is willing to bear a maximum loss of 53.49% while she is willing to give 

up 59.68% of the gains. The within-subject difference of 6.18% is statistically significant. 

Further, cases of “positive toughness” (i.e., cases in which responders require a surplus greater 

than half the amount at stake) are rare in the gain game (5.4%), while they are frequent (22%) 

and of significantly larger magnitude in the loss domain. As if proposers anticipated these 

results, we find a significant “generosity effect” for proposers in the loss domain. The average 

proposer takes in the largest share of the loss (52.2%), while giving up only 46.13% in gain 

treatments. The difference of 6.07% is strongly significant. Further, the cases of “positive 

generosity” (i.e., cases in which proposers offer a surplus greater than half the amount at stake) 

are twice more frequent and of significantly larger magnitude in the loss treatment compared to 
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the gain treatment. Again, our findings diverge from the conventional game theoretic solution to 

the negative-stakes ultimatum game, which predicts that proposers will bear nearly none of the 

loss. These findings are larger in magnitude and statistical significance than those reported by 

Buchan et al (2005). Further our results also indicate that the probability of making a deal is 

significantly smaller for the loss condition, that conditional rejection rates are larger in the loss 

domain and that rejection rates reduce with stake size.  

 

Finally, we find that most dictators are hardly affected by the gain/loss context. They are selfish 

in both treatments. However, we identify a small but significant “compassion effect” for 

dictators, whereby dictators are somewhat more generous in the loss game, offering 41% surplus 

on average, compared to 37% surplus in the gain game. These results highlight the fact that 

proposers’ shift towards generosity when sharing a loss in the ultimatum game must be driven by 

the strategic anticipation of responders’ increased toughness.   

 

The remainder of this paper is organized as follows. The next section presents our model and 

theoretical predictions. The third section describes our experimental setup. The fourth section 

reports our analysis of results. Finally, the last section concludes with a discussion of limitations 

and suggestions for further research. 

 

2.  Theory 

As evoked above, the key point of our theory is that fairness might not be pursued as a goal in 

terms of dollar payment split (typified by a 50/50 split), but rather in the domain of experienced 

utility, as a perception of fair treatment by the responder who receives a proposed split.  

 

Intuitively, in the case of negotiations over gains, a responder who obtains, say, a 40% of the 

dollar gain in lieu of the conflict outcome (which would be zero dollars), might very well 

experience more than 50% of the utility she would get from receiving the whole gain – due to 

decreasing marginal utility-. In that case, she should feel fairly treated, as she holds a fair share 

of the utility outcome she would receive if she were totally selfish and in charge. But in the case 

of a negotiation over a loss, the disagreement point involves a negative payoff, say -$10. In the 

presence of diminishing sensitivity, the marginal utility of the dollar shared is low at first, e.g., a 
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loss of -$9 instead of -$10 is not going to cause the responder to experience much of a feeling of 

better treatment. There will be increasing utility of the dollars shared to convince the responder 

that he is well treated in the context of loss sharing. This effect of diminishing sensitivity around 

the initial status quo suggests that it is harder to comfort a respondent who fears an unfair loss 

than to satisfy a responder who seeks a fair gain. The proposer, either out of empathy or out of 

anticipation (or both), is then likely to formulate a more compassionate or generous offer in a 

loss sharing context than in a gain sharing context. 

 

In this section, we introduce a formal model to capture these notions. Interestingly, it turns out 

that the responder’s behavior described above constitutes an axiomatic characterization of 

diminishing sensitivity. That is, the asymmetric response towards proposed splits is implied by 

and implies an s-shape utility function (conditional on other straightforward technical 

background assumptions), independently of loss aversion around the status quo point.  

 

Consider a responder who evaluates any monetary gain or loss  with a utility function 

such that  (reference-dependence),  if (monotonicity),  

for  (s-shape, i.e., concavity in the gain domain and convexity in the loss domain). 

While it is customary to also posit loss aversion, i.e.,  for , it plays no role in 

this theory.  

 
Assume additionally that the responder is to receive a share  of a monetary gain  or 

loss  (of the same size). We define the responder’s fairness requirement   as a 

share of the difference between the highest possible utility and the lowest possible utility in that 

context, required for the responder to feel sufficiently well (or “fairly”) treated. We have 

everything we need to introduce this theorem: 

 
THEOREM. A responder with a monotonic reference-dependent utility function and a consistent 

fairness requirement  will require a more favorable share when a loss is being shared than 

when a gain is being shared if and only if the utility function is s-shaped (independently of the 

presence of loss aversion).  

 

x  v

v 0   0 v x   v y  x  y v x  v x   1

0  1

v x   v x  x  0
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m  0    1 
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Figure 1 helps support intuition for the theorem’s proof. 
 
 

--- Please Insert Figure 1 about here --- 

 
 

Proof. Assuming that the responder’s fairness requirement applies consistently across gain and 

loss domains, we can write   

 ,   (1) 

 

where  is the required (minimum acceptable) gain in the sharing of gain , and  is the 

maximum acceptable loss in the sharing of loss  . We can describe   as the least 

favorable share and   as the most favorable share in the sharing of a loss (a gain) of 

amount m. The theorem states that  is the behavioral equivalent of diminishing 

sensitivity (s-shape, i.e.,  for ), when (1) is true.  Accounting for 

reference-dependence, note that (1) can be re-written  

 ,   (2) 

We start by proving that s-shape implies . 

Observe first that concavity in the gain domain implies that  

.      (3) 

Indeed, if this was not true, we could write  and, by (2), , or 

, or , which contradicts  for 

.  

Similarly, convexity in the loss domain implies that  

     (4).  
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Indeed, if this was not true we could write  and, by (2),  

 which boils down to , or

, in contradiction with  for .   

Combining observations (3) and (4) we need to conclude that s-shape utility implies .    
 
 

Next, we prove that  implies  for  (s-shape). This is proven ad 

absurdum: if , then  , a fact that obtains by simply inversing all the 

statements in the first part of this proof, starting with (3).    Q.E.D. 

 
Again, note that the proof does not involve loss aversion. We leave it to the reader to imagine 

that the main features of Figure 1 can be replicated for any degree of kink at the reference point 

and any fairness requirement.   

 

Three empirically testable hypotheses follow from the theorem:  

 

H1: Faced with a possible loss, responders will behave tougher, i.e., they will be less inclined to 

accept an unfair offer from the proposer.   

 

H2: Proposers anticipating the increased toughness of the responder in a loss situation become 

less unfair (i.e. more generous) in their offer. 

 

H3: Dictators will not be bound by responders’ increased requirements in the loss domain, thus 

their offers in the loss situation will be comparable to those in the gain situation.  

 

3. Experimental Design 

We recruited 326 subjects from the pools of the Technical University and ESMT behavioral labs 

in Berlin, Germany, in May 2011. 7  In all 32 experimental sessions (see Table 1), we 

implemented a within-subject design with two treatments, involving positive and negative stakes. 

																																																								
7 As is customary, every subject received a fixed show-up fee in Euros. 

  m  l  m

m v l v m   m  l v m  mv l   lv m 

l m v m  v l m . m   v x  v x   1 0  1

g  m  l

g  m  l v x  v x   1 0  1

v x  v x  1 m  l  g
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The magnitude of stakes was 1000 ECU (Experimental Currency Units) but the exchange rate 

varied across sessions (100 ECU/Euro, 50 ECU/Euro and 25 ECU/Euro). No subject participated 

in more than one session. In 24 sessions, 258 subjects played one-shot ultimatum games in both 

treatments, positive and negative stakes. Subjects were randomly assigned to proposer or 

responder roles.  In the remaining 8 sessions, 68 subjects played dictator games also in both 

treatments. The experiment was programmed and conducted with the software z-Tree 

(Fischbacher, 2007) with players interacting anonymously via computer terminals located in 

individual cubicles. Instructions where given in English, at the end of which subjects had to 

answer a series of comprehension test questions regarding payoffs in four different situations 

between proposers and responders, two in positive stakes and two in negative stakes.   

 

--- Please Insert Table 1 about here --- 

 

A. Ultimatum games with positive and negative stakes 

The ultimatum game sessions proceeded as follows. All subjects are allocated an initial 

endowment equal to 1000 ECU. Proposer and responder enter together a venture with two 

equally likely outcomes: either a positive stake (i.e. +1000 ECU gains) or a negative stake (i.e. – 

1000 ECU losses)8. The two players must negotiate how to share the outcome of the venture by 

playing a one-shot ultimatum game. We refer to the negotiation over positive and negative stakes 

as the “gain game” and “loss game” respectively. We use the strategy method (Selten, 1967), 

whereby the two players are asked to simultaneously state their choices in every possible 

treatment. Proposers indicate the amounts in ECU offered to the responder in both the gain game 

and the loss game, while responders indicate their minimum acceptable gain (MAG) and 

maximum acceptable loss (MAL). The input order of the two choices is randomized9. Then, a 

lottery decides the outcome of the venture.   

 

																																																								
8 The endowment was allocated at the beginning of the session. We experimented giving the endowment one week 
and two weeks prior to the ultimatum game session in two small-scale pilot studies with MBA students and business 
managers, with similar results.   
9 The two treatments were counterbalanced. For 50% of proposers and responders, the screen shows first the input 
area for the gain game choices, and below the input area for the loss game choices (see Appendix 1 for screen 
examples). The input order reverses for the other 50% of subjects.    
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If the venture’s outcome is positive, players share the gains only if the proposer’s offer equals or 

exceeds the minimum acceptable gain stated by the responder. In this case, each player’s total 

compensation equals her share of the gains on top of her initial endowment. If the offer is 

rejected, the two players earn zero gains, in which case each player’s final compensation equals 

only her initial endowment.    

 

If the venture’s outcome is negative, players share the losses only if the responder’s maximum 

acceptable loss equals or exceeds the proposer’s offer. In this case, the corresponding shares are 

deducted from each player’s initial endowment. Any amount left is their final compensation. If 

the offer is rejected, however, both players lose their entire initial endowment.  

 

B. Dictator games with positive and negative stakes 

The dictator game sessions proceeded as follows. All subjects are allocated an initial endowment 

equal to 1000 ECU. Subjects are paired randomly, but they are not assigned the roles of dictator 

and recipient until later. Each pair of subjects enters a venture with two equally likely outcomes: 

a positive stake (i.e. +1000 ECU gains) or a negative stake (i.e. – 1000 ECU losses). The dictator 

will decide how the pair will share the venture’s outcome. We use the strategy method. Paired 

subjects are asked to simultaneously state their offers (in ECU) in the gain game and the loss 

game, as if each of them were to play the dictator’s role. Again, the input order of the two 

choices is counterbalanced. Then a first lottery decides the role of each subject (dictator or 

recipient) and a second lottery decides the outcome of the venture. If the outcome is positive, the 

two players share the gains following the dictator’s offer. Each player’s total compensation 

equals her share of the gains on top of her initial endowment. If the outcome is negative, the two 

players share the losses following the dictator’s offer. The corresponding shares are deducted 

from each player’s initial endowment. Any amount left is their final compensation. 

 

4.  Results  

Tables 2 and 3 summarize the data obtained from proposers and responders respectively. We 

discarded 5 extreme observations from proposers and 17 extreme observations from responders, 

due either to data-entry mistakes (e.g. data input in Euros instead of experimental currency units 
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- ECU), or to inconsistent data entry (e.g. proposers who offered 100% of the pie in the gain 

ultimatum or responders who stated a maximum acceptable loss of 0 or a minimum acceptable 

gain of 100%). Our final data consists of 124 observations from proposers and 112 observations 

from responders.  

 

A. Proposers’ data 

To make the results in both treatments comparable, we characterize proposers by their degree of 

“generosity”. We define proposers’ generosity in positive stakes as the difference between 

proposer’s offer X (as a % of the total stake) and a 50% even split offer.  Thus, the proposer 

exhibits positive generosity if she gives up the largest share of gains to the responder. Zero 

generosity indicates an even split of gains, while negative generosity indicates that proposers’ 

own share of gains is larger than the share X offered to responders. We define generosity in 

negative stakes as the difference between the 50% split offer and a proposer’s offer X (as a % of 

the total stake). Thus, the proposer exhibits positive generosity if she takes the largest share of 

losses. Zero generosity indicates an even split of losses, while negative generosity indicates that 

proposers’ own share of losses is smaller than the share X offered to responders.   

 

	 	
	 50 	%				 		

	
50 		%	 	

 

 

 	 	 	 	 	 	 	 	 	 	 	%	 	 	 	 . 

 

In Table 2, Panel A, we report a mean offer in positive stakes (i.e. the gain game) of 46.13%. 

This is equivalent to a mean generosity of -3.87. Thus, the average proposer keeps the largest 

share of the gains for herself. This is consistent with previous studies on the ultimatum game 

where proposers offer on average amounts between 25 and 50% of the total stake.  Conversely, 

we report a mean offer in negative stakes (i.e. the loss game) of 47.80%, equivalent to a positive 

mean generosity of +2.20. Thus, the average proposer keeps the largest share of the loss for 

herself. The within-subject difference in generosity between the two treatments is 6.07% and is 

highly significant.  
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--- Please Insert Table 2 about here --- 

 

In Panel B, Table 2, we summarize offers with negative generosity. This effect is about twice 

more frequent in the gain game than in the loss game (43 and 19 observations respectively). The 

magnitude of negative generosity is nearly the same in both treatments and is about -15%. Thus, 

when proposers exhibit negative generosity, responders receive 35% of the gains while they bear 

65% of the losses. 

 

In Panel C, Table 2, we summarize offers with positive generosity. In stark contrast to Panel B, 

positive generosity is about twice more frequent in the loss game than in the gain game (36 and 

17 observations respectively). We find a significant difference between the two treatments 

regarding the magnitude of this effect. It is larger for the loss game, by about 7%. Thus, when 

proposers exhibit positive generosity, responders receive the larger share of gains (58.9% on 

average), while they bear the smaller share of losses (34% on average).  

 

Figures 2 and 3 show the distribution of generosity in the positive stakes treatment and negative 

stakes treatment respectively. As mentioned above, it is apparent that cases of negative 

generosity are more frequent in the gain game (34.6% vs 15.3%), while cases of positive 

generosity are more frequent in the loss game (29% vs 13.7%). In Table 4, Panel A, we perform 

a z-test of difference of proportions between the two treatments for positive and negative 

generosity. The between-sample differences are statistically significant in both cases. Offers of 

50% even split are also somewhat more common in the loss game (55.6% vs 51.6%), but the 

difference in proportions between the two treatments is not statistically significant.      

 

--- Please Insert Figure 2 and 3 about here --- 

 

All in all, we find a significant “generosity effect” in the loss domain: the average proposer takes 

the largest share of the loss for herself (52.2%). Further, the cases of positive generosity are 

twice more frequent and of significantly larger magnitude in the loss game treatment compared 

to the gain game treatment. These differences are much larger than the ones reported by Buchan 

et al (2005), who only find marginally significant results for proposers. Our findings stand in 
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sharp contrast with the typical self-serving behavior of proposers in positive-stakes ultimatum 

games. Moreover, our results diverge from the game theoretical solution to the negative-stakes 

ultimatum game, which predicts that proposers will bear nearly none of the loss.   

 

B. Responders’ data 

To make the results in both treatments comparable, we characterize responders by their degree of 

“toughness” to punish unfairness. We define responders’ toughness in positive stakes as the 

difference between the minimum acceptable gain (MAG) stated by the responder, as a % of the 

total stake, and a 50% even split requirement. Thus, the responder exhibits positive toughness if 

she requests the larger share of gains. Zero toughness indicates a minimum request of an even 

split of gains, while negative toughness indicates that responders are willing to accept the smaller 

share of gains. We define responders’ toughness in negative stakes as the difference between a 

50% split requirement and the maximum acceptable loss (MAL) stated by responders (as a % of 

the total stake). Thus, the responder exhibits positive toughness if she requests the smaller share 

of losses. Zero toughness indicates a request of at most an even split of losses, while negative 

toughness indicates that responders are willing to bear the larger share of losses.   

 

	
	 50 	%				 		

	
50 		%			 	

 

 

 	 	 	 	 	 	 	 	 	 	 	 	 	 	 

	 	 	 	 	 	%	 	 	 	 . 

 

In Table 3, Panel A, we report a minimum acceptable gain of 40.32% and a maximum acceptable 

loss of 53.49% on average. Thus responders’ toughness is negative in both cases, -9.68% and -

3.50% respectively. Responders are on average willing to accept the smaller share of the gains 

and to bear the larger share of losses. Our results in the gain game are consistent with responders' 

behavior in previous studies, where offers above 40% are rarely rejected.  However, our findings 

in the loss game indicate that responders play significantly tougher and become more 
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demanding.  The within-subject difference between the two treatments of about 6.2% is 

statistically significant.      

  

--- Please Insert Table 3 about here --- 

 

In Panel B, Table 3, we summarize the observations with negative toughness. This effect is 

somewhat more frequent in the gain game than in the loss game (65 and 50 observations 

respectively). The magnitude of negative toughness is nearly the same in both treatments and is 

about -18%. Thus, when responders exhibit negative toughness, they expect at least 32% of the 

gains and to bear at most 68% of losses.  

 

In Panel C, Table 3, we summarize the observations with positive toughness. In stark contrast to 

Panel B, positive toughness is three times more frequent in the loss game than in the gain game 

(24 and 6 observations respectively). Further, we find a significant difference between the two 

treatments regarding the magnitude of this effect. It is larger for the loss game, by about 3.8%. 

Thus, when responders exhibit positive toughness, they expect at least 67% of gains and to bear 

at most 29.56% of losses.  

 

--- Please Insert Table 4 about here --- 

 

Figures 4 and 5 show the distribution of toughness in the positive stakes treatment and negative 

stakes treatment respectively. As mentioned above, it is apparent that cases of positive toughness 

are rare in the gain game, while they are very frequent in the loss game (5.4% vs 21.4%). In 

contrast, cases of negative toughness are more common in the game compared to the loss game 

(58% vs  44.6%). In Table 4, Panel B, we perform a z-test of difference of proportions between 

the two treatments for positive and negative toughness. The between-sample differences are 

statistically significant in both cases. Requests of 50% even split are also somewhat more 

common in the gain game (36.6% vs 33.9%), but the difference in proportions between the two 

treatments is not statistically significant.      

 

--- Please Insert Figure 4 and 5 about here --- 
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To summarize, we find a sharp shift in responders’ behavior in the loss domain compared to the 

positive-stakes treatment: the average responder plays significantly tougher, as she is willing to 

bear a maximum loss of 53.49% while she is willing to give up 59.68% of the gains. The within-

subject difference of 6.18% is statistically significant. Further, the cases of positive toughness are 

rare in the gain game, while they are significantly more frequent and of larger magnitude in the 

loss domain (the average tough responder is willing to bear at most 29.56% of losses). Our 

findings diverge from the game theoretical solution to the negative-stakes ultimatum game, 

which predicts that responders will accept nearly all the loss. 

 

C. Rejection rates 

The increased generosity of proposers in the loss game appears to be in line with responders’ 

tougher behavior. To analyze the ability of both players to anticipate each other’s behavior, we 

compare the rejection frequencies in both treatments. Among the 112 actual pairs matched 

during the experiment, the rejection rates are 26.79% and 29.46% in the positive-stakes and 

negative-stakes treatments respectively. The use of the strategy method, however, allows us to 

rematch every proposer with every responder. In Table 5 we report the results of this exercise. 

By matching all 124 proposers with each of the 112 responders, we obtain 13888 possible pairs, 

for which the rejection rates are 24.2% and 26.8% in the gain game and loss game respectively. 

The between-sample difference of 2.6% is statistically significant. We also report the results of 

matching proposers and responders within the three different conditions for stake size in Euros. 

The rejection rates appear to reduce significantly as the stake size increases, which is in line with 

the results from Andersen et al (2011). For example, in the condition of 10€ stakes, the rejection 

rates are 27.2% and 30.7% respectively, while in the condition of 40€ stakes, the rejection rates 

are down to 13.8% and 17.6%. All in all, the results in Table 5 indicate that proposer and 

responder experience increased difficulties to strike a deal in negative stakes compared to 

positive stakes, while stake size acts as a powerful incentive to bargain successfully. 

 

--- Please Insert Table 5 about here --- 
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Finally, in Tables 6 and 7 we report conditional rejection frequencies (conditional to proposer’s 

offer).  The two tables show that positive stakes and negative stakes are two very different 

bargaining environments for both proposers and responders. Proposers’ generosity in positive 

stakes is rarely punished. For example, rejections of offers of 50% gain split are rejected in 5.4% 

of cases (Table 6). However, offers of 50% loss split are rejected in 21.4% of cases (Table 7). 

Even cases of positive generosity up to +10 or +15% in negative stakes could be rejected in 15% 

of cases. These results are in line with those from Zhou and Wu (2011), who study conditional 

rejection rates using deception. They report that rejections in the loss domain are more frequent 

than in the gain domain, for equivalent unfair offers. However, they find much smaller 

conditional rejection rates than the ones reported here. Further, we extend the analysis of 

conditional rejection rates for offers in the domain of positive generosity, which are not 

considered in their study.  

--- Please Insert Tables 6 and 7 about here --- 

 

D. Dictators’ data 

Table 8 summarizes the data obtained from dictators. We characterize dictators by their degree 

of “generosity”, in a similar way as with proposers:   

 

′ 	 	

	 50 	%				 		
	

50 		%	 	
 

 

 	 	 	 	 	 	 	 	 	 	 	%	 	 	 	 . 

 

In Panel A, we report a mean offer in positive stakes (i.e. the gain game) of 37.27%. This is 

equivalent to a mean generosity of -12.73 (significantly larger than -3.87 for the average 

proposer). Conversely, we report a mean offer in negative stakes of 59.26%, equivalent to a 

negative mean generosity of -9.26. The within-subject difference in generosity between the two 

treatments is 3.46% and is statistically significant. Thus, although negative generosity 

characterizes dictators in both treatments, we find a small increase in generosity in dictators in 

the negative stakes treatment. This suggests that the significant increase in generosity observed 
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in proposers’ behavior in the negative-stakes ultimatum games compared to positive stakes is 

largely explained by the anticipation of harsher punishment from responders, but also partly by a 

certain “compassion” effect observed in dictators in the loss game.  

  

To better understand this “compassion” effect of dictators, we summarize observations with 

negative generosity and positive generosity separately in Panel B and C, Table 8. The frequency 

and magnitude of negative generosity (about -26) appears to be nearly the same in both 

treatments (Panel B). Actually, reference dependence hardly affects the large majority of 

dictators. If we consider observations with zero or negative generosity together, about 88% of 

dictators in the negative-stakes treatment and 94% in the positive-stakes treatment behave 

similarly in both conditions, they take around 37% of the loss and give up 36% of the gains. (See 

also Figures 6 and 7 which show the distribution of dictators’ generosity in both treatments.) The 

compassion effect seems to be driven by the few observations of positive generosity (Panel C), 

which are twice more common in negative stakes and significantly more important (+18.12 on 

average compared to +12.5 in positive stakes).   

 

--- Please Insert Table 8 about here --- 

 

Finally, Panels D and E show that proposers’ offers are significantly more generous than 

dictators’ offers in both treatments, but more so in the loss game. To conclude, we find a small 

but significant “compassion” effect of dictators in the loss domain: the average dictator exhibits 

increased generosity compared to the positive stakes treatment. In spite of the absence of 

responders’ punishment, the cases of positive generosity are twice more frequent and of 

significantly larger magnitude in the loss game treatment compared to the gain game treatment. 

This indicates that the “generosity” effect observed in negative stakes for proposers is largely 

due to strategic considerations, but also partly the result of more prominent social preferences in 

the loss domain.  

 

E. Robustness tests: response correlation and examination of order effects  

One concern inherent to the within-subject design is that the order of exposure to both treatments 

may have confounding effects. Further, subjects evaluate both treatments jointly rather than in 
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isolation. The question arises to what extent this comparative context plays a role. We address 

these two issues below.  

 

The two treatments were presented in the same screen, one above the other, with the cursor 

blinking first in the treatment placed on top (see Appendix 1, Figures 1 and 2). The order in 

which the two treatments were presented was counterbalanced. After eliminating outliers, 63 

proposers, 64 responders and 36 dictators were shown the negative-stakes treatment on top, 

while 61 proposers, 48 responders and 32 dictators were shown instead the positive-stakes 

treatment on top. A plausible hypothesis about an order effect is that there is a systematic trend 

in behavior associated to the order of exposure. To test this hypothesis, we calculate the 

correlation between the order of exposure and subjects’ generosity or toughness. This correlation 

is -0.017 for proposers (p=0.79), 0.070 for responders (p=0.30) and 0.020 for dictators (p=0.82). 

None of these correlations is significantly different from zero. We find no systematic bias 

associated to the order of exposure and thus the assumption of independence between the two 

treatments is not rejected.  

 

The within-subject design implies that differences between both treatments may result from a 

direct comparison between them. Further, this comparison may operate differently depending on 

the order of exposure to both treatments. To understand the role of this comparative context, we 

compute first the differences between treatments depending on the order of exposure, and 

second, the correlations between treatments. In Table 9, 10 and 11 we analyze separately the 

observations for which the positive-stakes treatment was presented on top (variable input 

order=0), and those observations for which the negative-stakes treatment was instead presented 

on top (input order=1). Within-subject differences for proposers are statistically significant and 

approximately of the same magnitude in both order conditions (-5.76 and -6.36 respectively)10, 

confirming again our hypothesis that proposers’ offers are more generous in the negative-stakes 

treatment (see Table 9, Panels A and B). Further, the correlation between proposers’ offers in the 

two treatments is 0.023 (p=0.86) when input order=0, -0.031 (p=0.81) when input order=1, and 

-0.096 overall (p=0.92). None of these correlations is significantly different from zero. Thus it 

																																																								
10 We analyze within-subject differences more in detail in the regression analysis in next Section. 
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appears that proposers evaluate both treatments independently and that generosity differences 

between treatments are robust to the order of exposure.  

 

--- Please Insert Table 9 about here ---  

 

In Table 10 we report the results for responders. When input order=0 (Panel A), responders are 

significantly tougher in both treatments compared to the case when input order=1 (Panel B), but 

more so in the loss game. As a result, the within-subject difference when input order=0 is -9.87 

(t-test=4.95), while for input order=1 it is -3.41 (t-test= 1.99). Although differences are larger in 

the former case, the results in both order conditions are consistent with our hypothesis that 

responders are significantly tougher in the loss game 11 . Further, the correlations between 

toughness in positive stakes and toughness in negative stakes are positive and highly significant, 

both when input order=1 (correlation coefficient = 0.5979) and when input order = 0 (correlation 

coefficient = 0.68). This suggests that responders are susceptible to directly compare both 

treatments. They behave as if the first treatment’s response would be an anchor with respect to 

which they adjust in the second treatment. If the gain game decision is input first, the average 

responder adjusts the level of toughness in the loss game upwards. If the loss game decision is 

input first, the average responder adjusts the level of toughness in the gain game downwards. In 

both cases, the direction of the adjustment is consistent with our hypothesis about responders’ 

behavior. However, given that the magnitude of the adjustment is different in both order 

conditions, we cannot rule out over-adjustment in the loss situation when it is input second, due 

for instance to increased salience. 

 

--- Please Insert Table 10 about here ---  

 

Anchoring seems to characterize also dictators, in stark contrast to proposers. Correlations 

between generosity in positive stakes and generosity in negative stakes are 0.818 when input 

order=1, 0.671 when input order = 0, and 0.770 overall. These correlations are all highly 

significant. Our results suggest that the way in which dictators and proposers evaluate both 

																																																								
11	In fact, responders are tougher in the gain game only in 10% of observations in both order conditions. However, a 
larger proportion of responders (59%) are equally tough in both treatments when input order=1, compared to 35% 
when input order=0, which explains why the adjustment in the latter case appears stronger.	
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treatments is fundamentally different and that strategic considerations play a pivotal role 

explaining this contrast. In Table 11, Panels A and B, we report differences between treatments 

in both order conditions. The fact that within-subject differences are not significant indicates that 

there is little adjustment. Yet, on average, the direction of the adjustment in both order conditions 

is in line with the compassion effect described earlier, whereby dictators are somewhat more 

generous in the negative-stakes treatment despite the absence of strategic concerns.  

 

--- Please Insert Table 11 about here ---  

 

F. Between-subject comparison  

The question remains whether the effects reported in this paper exist in the absence of direct 

contrast between the two treatments. To get an insight into this question, we conduct a between-

subject analysis by comparing the positive-stakes treatment when input order = 0 and the 

negative-stakes treatment when input order = 1. That is, we only take into account the 

observations for which either treatment was shown on top, which mitigates within-subject 

comparison effects and alleviates carry-over concerns when subjects are exposed to the second 

treatment. Our results for proposers in Table 9, Panel C, indicate that generosity differences are 

robust to a between-subject analysis. The difference of -6.28 is statistically significant and 

comparable in magnitude to within-subject differences, which supports our hypothesis that 

proposers behave more generously in the negative-stakes treatment.  

 

In Table 10, Panel C, we report between-subject differences for responders. In contrast to 

proposers, differences appear negligible and are not statistically significant. This result suggests 

that in the case of responders, the comparative context and the higher statistical power associated 

with within-subject designs are instrumental to detect differences between treatments. It is likely 

that responders’ task of stating a maximum acceptable loss or a minimum acceptable gain in a 

vacuum, with no reference point, demands considerable effort. In these circumstances, detecting 

differences between the two treatments in a between-subject design might be elusive.  

 

Finally, in Table 11, Panel C, we report between-subject differences for dictators. Contrary to 

proposers, differences are not statistically significant. This is not surprising since the within-



	 22

subject design provided only small and marginally significant differences. Again, these results 

suggest that dictators are naturally more susceptible to a direct comparison between treatments, 

as strategic concerns are absent, which highlights a fundamentally different approach of 

evaluation with respect to proposers.    

 

G. Regression Analysis: within-subject differences  

In this section we analyze whether within-subject differences between both treatments are 

affected by demographic variables, while controlling for different parameters of the experiment. 

We estimate three models explaining within-subject differences between both treatments for 

proposers, responders and dictators. The explanatory variables are age (in years); gender 

(dummy equal 1 if female); study major or profession (seven dummies) and subject’s nationality 

(six dummies).12 We control for stake size (10, 20, 40 euros) and the order in which a subject 

entered her choices in both treatments. As explained in previous Section, the order was 

randomized across participants (dummy Input Order equals 1 if decision in negative-stakes 

treatment was input first).  

 

Table 12 presents summary statistics of our explanatory variables for the 303 observations, i.e. 

123 proposers, 112 responders and 68 dictators (one proposer observation was dropped due to 

missing values for the demographic variables). Subjects were on average 25.4 years old and 40% 

of them were females. The large majority of subjects (85%) majored in Engineering or Business 

studies. 75% were nationals of an Anglo-Saxon country (mostly Germany, U.K., the 

Netherlands, or U.S.), while 14% where nationals from an Asian country (mostly China or South 

Korea).  

 

--- Please Insert Table 12 about here --- 

 

We estimate our regression models using OLS. Our results are reported in Table 13. Within-

subject differences for proposers are not affected by the explanatory variables in our model. 
																																																								
12	In a robustness test, we include country of birth instead of nationality. Other controls that we took into account 
are the time of the day when a given experimental session took place (morning or afternoon) and  the time 
participants took to solve the four test questions (measured in seconds).    
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Gender has a marginal effect, but an analysis of proposers’ generosity per gender shows that 

within-subject differences are significant for both females (a difference of -5.74 on average) and 

males (-6.36 on average).  

 

A few variables significantly affect within-subject differences for responders, namely the dummy 

for input order and the dummy for engineering major. The coefficient for the variable input 

order is positive and significant, consistent with our examination of order effects in previous 

section. This indicates that within-subject differences in both order conditions are significantly 

different from each other, although in both cases we confirmed our hypothesis that responders 

are tougher in the negative-stakes treatment. An analysis of engineers and non-engineers (not 

reported) shows that engineers (i.e. 57 observations) are on average less tough in the gain 

treatment and much tougher in the loss treatment compared to non-engineers. As a result, the 

within-subject difference for engineers is -8.40 (t-test=5.04), while for non-engineers it is -3.9 (t-

test=1.9).  Again, in both cases we confirm our hypothesis about responders’ behavior.  

 

Finally, for dictators, within-subject differences appear to be significantly affected by stake size. 

Thus, we conduct an analysis of dictators’ generosity by stake size (not reported) which shows 

that within-subject differences become increasingly negative for larger stakes. Differences 

between treatments are not significant for stakes of 10 Euros, while the average difference is -

4.43 for larger stakes (t-test = 1.97), meaning that dictators become somewhat more generous in 

the loss game. Overall, however, dictators exhibit significantly negative generosity in both 

treatments irrespective of stake size or other controls. 

 

--- Please Insert Table 13 about here ---  

 

H. Regression Analysis: determinants of generosity and toughness  

Although some of the regressors in the previous analysis had no impact on within-subject 

differences, they may have an effect on the actual magnitude of generosity or toughness. Thus, 

we complement our previous results by estimating three models explaining dictators’ generosity, 

proposers’ generosity and responders’ toughness, where the main explanatory variable, Gain 

Game, is a dummy for the positive-stakes treatment (equal to 1 for the positive-stakes treatment, 



	 24

equal to zero otherwise), while controlling for: age (in years); gender (dummy equal 1 if female); 

study major or profession (seven dummies); subject’s nationality (six dummies), stake size (10, 

20, 40 euros) and input order (dummy Input Order equals 1 if decision in negative-stakes 

treatment was input first).  

 

We pool both treatments together (i.e. there are two observations for every subject) and we 

estimate our model using OLS and clustered robust standard errors to account for unobservable 

preferences determining correlated responses to both treatments.  Our results in Table 14 are 

consistent with the univariate analysis presented above. They confirm our previous findings of a 

significant “generosity effect” in the loss domain for proposers and a significant shift in 

responders behavior towards increased toughness in punishing unfairness. The differential effect 

between treatments is captured by the coefficient for the dummy Gain Game. The negative sign 

indicates that proposers’ offers are less generous in gain games than in loss games. The 

difference of 6.12 is statistically significant (column B). The magnitude of the effect reduces 

sharply for dictators, although the difference is still significant (see column A). For responders 

(see column C), the sign of the coefficient indicates tougher punishments in loss games than in 

gain games. The difference of 6.18 is statistically significant and, very notably, consistent with 

the magnitude of proposers’ shift towards generosity.  

 

Some of the control variables capture significant effects too. In the absence of strategic concerns, 

it appears that cross-sectional differences in dictators’ generosity are determined to a large extent 

by differences in nationality and study major, unlike proposers’ or responders’ behavior. For 

example, dictators with an Economics background tend to be significantly less generous overall.  

There is some evidence that proposers are somewhat more generous for larger stakes, while 

responders are somewhat less tough. Although the effect is not significant for responders and 

only marginally significant for proposers, these results are consistent with the low rejection rates 

we found for the 40€ condition. Finally, in line with our examination of order effects in the 

previous Section, it appears that responders are sensitive to the order in which they entered their 

decisions: ceteris paribus, they play less tough when they enter first the loss game decision. 

 

--- Please Insert Table 14 about here ---  
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5. Conclusions and Suggestions for Further Research 

This paper analyzes how fairness behaviors interact with the sense of gain or loss in a negotiation 

context. We propose a theory of responder’s fairness requirement under reference dependence, 

where fairness is defined in the domain of experienced utility and not in the domain of dollar 

payments. Our model predictions and experimental results indicate that responders play 

significantly tougher in the loss domain, while proposers become significantly more generous by 

taking the largest share of the loss for themselves. Compared to the typical ultimatum game with 

positive stakes, our findings for negative stakes diverge even further from the game theoretical 

solution, which predicts that responders will accept nearly all the loss, while proposers will bear 

nearly none of it. Although responder’s and proposer’s strategies are aligned, it appears that the 

probability of making a deal is significantly smaller in the loss domain.  

 

We further test whether proposers’ shift towards generosity is strictly the result of strategic 

anticipation of responders’ behavior in the loss domain. In the absence of strategic interaction, 

we find that reference dependence hardly affects the large majority of dictators. About 88% of 

them in the negative-stakes treatment and 94% in the positive-stakes treatment exhibit low levels 

of generosity (i.e. zero or negative), and of similar magnitude. On average, they take around 37% 

of the loss and give up 36% of the gains. This suggests that it is strategic interaction, and not 

reference dependence per se, which largely determines proposers’ shift towards generosity.  We 

find, however, a small “compassion” effect whereby the proportion of dictators exhibiting 

positive generosity is twice larger in negative stakes (12%) than in positive stakes (6%). This 

effect is enough to create a small but significant within-subject difference in generosity for the 

whole sample of dictators of about 3.46 (a somewhat more generous behavior in the loss 

domain).  

 

Finally, we find that results for responders are sensitive to the experimental design. While the 

results for proposers are robust to a between-subject comparison, we only find significant 

differences for responders in the within-subject design. Our analysis suggests that responders 

evaluate both treatments jointly, and that this comparative context and the higher statistical 

power of a within-subject design are instrumental to capture responders’ shift in behavior.  
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One avenue for further research is to manipulate the sense of responsibility for the loss or how 

“deserved” the loss was. For instance, Hoffman and Spitzer (1985) manipulated the assignment 

of proposer and responder roles by telling some subjects that they “earned” the responsibility of 

proposers giving them a degree of entitlement. Thaler (1992) draws a series of hypothetical 

scenarios to show that the manner in which people receive and then allocate the use of money 

has an important bearing on how the money is perceived and spent.  

 

One factor that could make it more difficult to share losses is that there is a “by-stander-effect” 

whereby nobody feels responsible to set up. A fruitful direction for further study is to look at 

multi-parties negotiations. This type of bargaining situations have been studied in ultimatum 

games with two or more responders (e.g, Kagel and Wolfe, 2001, and Grosskopf, 2003), but 

never in the situation of losses. 

 

Finally, a recent neural study from Guo et al (2013) implements Zhou and Wu (2011) design to 

study brain responses to unfairness in gains and loss contexts. In this vein, the generosity effect 

we describe in this paper may open an intriguing avenue for new research to study both 

proposers and dictators’ brain areas in response to increased social punishment in the loss 

domain. 
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Table 1  
Summary of Sessions  

32 experimental sessions were conducted with a total of 326 subjects. In 24 sessions, 258 subjects played one-
shot ultimatum games in two conditions, positive and negative stakes. In the remaining 8 sessions, 68 subjects 
played dictator games also in both conditions, positive and negative stakes. The magnitude of stakes is 1000 
ECU (Experimental Currency Units) but the exchange rate varies across sessions (100 ECU/Euro, 50 
ECU/Euro and 25 ECU/Euro). Therefore the size of stakes in Euros can take three possible values across 
sessions, 10€, 20€ or 40€. No subject participated in more than one session. 
	

Dictator Games  Ultimatum Games 

Amount 
(Euros) 

No 
Sessions 

Total 
Subjects 

 Amount 
(Euros) 

No 
Sessions 

Proposers Responders Total 
Subjects 

10 3 24  10 14 80 80 160 

20 3 22  20 5 22 22 44 

40 2 22  40 5 27 27 54 

Total 8 68  Total 24 129 129 258 
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Table 2 

Proposers 
The Table summarizes the data obtained from 124 proposers playing one-shot ultimatum games (after 
excluding 5 outliers). We implemented a within-subject design with two treatments: positive stakes (i.e. the 
gain game) and negative stakes (i.e. the loss game). We characterize proposers by their degree of “generosity”. 
Proposers’ generosity in positive stakes is the difference between proposer’s offer X (as a % of the total stake) 
and a 50% even split offer. We define generosity in negative stakes as the difference between the 50% split 
offer and a proposer’s offer X (as a % of the total stake): 

	

	 	
	 50 	%				 		

	
50 		%	 	

 

 
 

 No Observations Mean        
Offer 

    Mean 
Generosity 

(t-test) 

              Panel A: All offers 

Gain Game 124 46.13 -3.87 (-4.14) 

Loss Game 124 47.80 +2.20 (1.98) 

Within–Subject Difference  _-6.07 (4.16)

              Panel B: Offers with negative generosity 

Gain Game 43 35.32 -14.68 (10.29) 

Loss Game 19 65.94 -15.94 (7.36) 

Between-Sample Difference +1.26 (0.49)

              Panel C: Offers with positive generosity 

Gain Game 17 58.90 +8.90 (-4.81) 

Loss Game 36 34.01 +15.99 (-9.21) 

Between-Sample Difference  -7.09 (2.80)
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Table 3 
Responders 

The Table summarizes the data obtained from 112 responders playing one-shot ultimatum games (after 
excluding 17 outliers). We implemented a within-subject design with two treatments: positive stakes (i.e. the 
gain game) and negative stakes (i.e. the loss game). We characterize responders by their degree of “toughness” 
to punish unfairness. Responders’ toughness in positive stakes is the difference between the minimum 
acceptable gain (MAG) stated by the responder, as a % of the total stake, and a 50% even split requirement. 
We define responders’ toughness in negative stakes as the difference between a 50% split requirement and the 
maximum acceptable loss (MAL) stated by responders (as a % of the total stake). 
 

	
	 50 	%				 		

	
50 		%			 	

 

 
 No Observations Mean       

Request 
 Mean 

Toughness 
(t-test) 

                    Panel A: All responses 

MAG (Gain Game) 112 40.32 -9.68 (7.56) 

MAL (Loss Game) 112 53.49 -3.49 (2.03) 

Within–Subject Difference  -6.198 (4.65) 

                    Panel B: Negative toughness 

MAG (Gain Game) 65 31.79 -18.21 (13.55) 

MAL (Loss Game) 50 67.64 -17.64 (8.78) 

Between-Sample Difference -0.57 (0.24) 

                    Panel C: Positive toughness 

MAG (Gain Game) 6 66.67 16.67 (7.91) 

MAL (Loss Game) 24 29.56 20.44 (9.44) 

Between-Sample Difference  -3.78 (-0.84)

 
 
 
 
 
 
 
 
 
 
 
 
 
 



	 32

 
 

 
Table 4 

Tests of Proportions  
 

Panel A: Proportion of Positive Generosity, Negative Generosity and Fair Offers 

 Observations Negative 
Generosity 

Fair Positive 
Generosity 

Gain Game 124 34.6% 51.6% 13.7% 

Loss Game 124 15.3% 55.6% 29.0% 

Between-Sample Difference  13.3%   -4.0% -17.3% 

z-test for difference of proportions  (2.42) (-0.63) (-3.32) 

Panel B: Proportion of  Positive Toughness, Negative Toughness and Fair Responses 

 Observations Negative 
Toughness 

Fair Positive 
Toughness 

Gain Game 112 58.0% 36.6% 5.4% 

Loss Game 112 44.6% 33.9% 21.4% 

Between-Sample Difference  13.4%    2.7% -16.0% 

z-test for difference of proportions  (2.00) (0.42) (-3.51) 
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Table 5 
Rejection Rates  

The Table summarizes the rejection rates obtained by matching all 124 proposers with each of the 112 
responders. We report the rejection rates in the two treatments, positive stakes (i.e. the gain game), and 
negative stakes (i.e. the loss game), and the t-test for the between-sample difference.  We also report the 
results of matching proposers and responders within the three different conditions for stake size in 
Euros. 

	

 Total 
number of 

pairs 

Gain game 
Rejected offers 

% 

Loss game 
Rejected offers 

 % 

Difference of means 
Between-sample 

t-test  

All stakes 13888 24.2% 26.8% -5.00 
Subjects in Stake 10€ 5616 27.2% 30.7% -4.10 
Subjects in Stake 20€ 378 24.9% 22.0% 0.94 
Subjects in Stake 40€ 550 13.8% 17.6% -1.74 
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Table 6 
Conditional Rejection Rates 
Positive-Stakes Treatment  

The Table summarizes the conditional rejection rates (conditional to proposers’ offer), obtained by matching a 
given offer in the positive-stakes treatment with each of the 112 responders (i.e. pooling all three conditions 
for  stake size). We also report the results for the three conditions separately (where we have 72, 18 and 22 
responders respectively).  
 

Gain Game  Conditional Rejection Frequencies % 
Proposer’s 

offer % 
Proposer's 
Generosity 

  All stakes 
 

Stake 10€ 
 

Stake 20€ 
 

Stake 40€ 
 

10 -40  93.8% - 100.0% - 
20 -30  90.2% 88.9% 94.4% - 
25 -25  82.1% - - 72.7% 
30 -20  72.3% 77.8% 66.7% - 
35 -15  69.6% - 61.1% - 
40 -10  48.2% 52.8% 38.9% - 
45 -5  43.8% 50.0% 27.8% 36.4% 
50 0  5.4% 6.9% 0.0% 4.5% 
55 +5  5.4% 6.9% - 4.5% 
60 +10  3.6% 4.2% 0.0% 4.5% 
70 +20  0.0% 0.0% - - 
80 +30  0.0% 0.0% - - 
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Table 7 
Conditional Rejection Rates 
Negative-Stakes Treatment  

The Table summarizes the conditional rejection rates (conditional to proposers’ offer), obtained by matching a 
given offer in the negative-stakes treatment with each of the 112 responders (i.e. pooling all three conditions 
for  stake size). We also report the results for the three conditions separately (where we have 72, 18 and 22 
responders respectively). 	

 

Loss Game  Conditional Rejection Frequencies % 
Proposer’s 

offer % 
Proposer's 
Generosity 

  All stakes 
 

Stake 10 
 

Stake 20 
 

Stake 40 
 

20 +30  1.8% 2.8% 0.0% 0.0% 
25 +25  7.1% - 11.1% 0.0% 
30 +20  8.0% 9.7% 11.1% 0.0% 
35 +15  14.3% 19.4% - - 
40 +10  16.1% 20.8% 11.1% - 
45 +5  17.9% 23.6% 11.1% 4.5% 
50 0  21.4% 26.4% 11.1% 13.6% 
55 -5  58.9% - 33.3% - 
60 -10  65.2% 72.2% 50.0% - 
65 -15  83.9% - 77.8% - 
70 -20  84.8% 87.5% - 81.8% 
75 -25  86.6% - - 81.8% 
80 -30  90.2% 90.3% - - 
90 -40  92.0% - 100.0% - 
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Table 8 
Dictators 

The Table summarizes the data obtained from 8 sessions with dictator games. We implemented a within-
subject design with two treatments: positive stakes (i.e. the gain game) and negative stakes (i.e. the loss game). 
We characterize dictators by their degree of “generosity”. Dictators’ generosity in positive stakes is the 
difference between dictator’s offer X (as a % of the total stake) and a 50% even split offer. We define 
generosity in negative stakes as the difference between the 50% split offer and a dictator’s offer X (as a % of 
the total stake): 
 	
 

′ 	 	
	 50 	%				 		

	
50 		%	 	

 

 
 

 No Observations Mean        
Offer 

    Mean 
Generosity 

(t-test) 

          Panel A: All offers 

Gain Game 68 37.28 -12.72 (-4.14) 

Loss Game 68 59.26 -9.26 (-2.98) 

Within–Subject Difference  _-3.46 (-2.28)

          Panel B: Offers with negative generosity 

Gain Game 36 24.58 -25.42 (-10.29) 

Loss Game 30 75.83 -25.83 (-7.36) 

Between-Sample Difference -0.41 (-0.08)

          Panel C: Offers with positive generosity 

Gain Game 4 62.50 +12.50 (+4.81) 

Loss Game 8 31.88 +18.12 (+9.21) 

Between-Sample Difference  -5.62 (-2.50)

          Panel D: Dictators vs Proposers (Gain Game) 

Dictators 68 37.28 -12.72 (-4.14) 

Proposers 124 46.13 -3.87 (-4.14) 

Between–Sample Difference  _-8.85 (-2.76)

          Panel E: Dictators vs Proposers (Loss Game) 

Dictators 68 59.26 -9.26 (-2.98) 

Proposers 124 47.80 +2.20 (1.98) 

Between–Sample Difference  _-11.46 (-3.47)
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Table 9 
Examination of Order Effects 

Proposers 
The Table summarizes the data obtained from 124 proposers playing one-shot ultimatum games (after 
excluding 5 outliers). We implemented a within-subject design with two treatments: positive stakes (i.e. the 
gain game) and negative stakes (i.e. the loss game). We randomize the order in which a subject entered her 
choices for both treatments. Panel A summarizes the observations for which the positive-stakes decision was 
input first. Panel B summarizes the observations for which the negative-stakes decision was input first. We 
characterize proposers by their degree of “generosity”. Proposers’ generosity in positive stakes is the 
difference between proposer’s offer X (as a % of the total stake) and a 50% even split offer. We define 
generosity in negative stakes as the difference between the 50% split offer and a proposer’s offer X (as a % of 
the total stake): 
  

 

	 	
	 50 	%				 		

	
50 		%	 	

 

 
 

 No Observations Mean      
Offer 

 Mean 
Generosity 

(t-test) 

          Panel A: Gain game decision input first (input order=0)  

Gain Game 61 46.17 -3.83 (3.36) 

Loss Game 61 48.07 +1.93 (1.28) 

Within–Subject Difference  -5.76 (3.08) 

           Panel B: Loss game decision input first (input order=1) 

Gain Game 63 46.09 -3.91 (2.63) 

Loss Game 63 47.55 +2.45 (1.50) 

Within-Subject Difference -6.36 (2.83) 

           Panel C: Between-subject analysis 

Gain Game (if input order=0) 61 46.17 -3.83 (3.36) 

Loss Game (if input order=1) 63 47.55 +2.45 (1.50) 

Between-subject Difference -6.28 (3.15) 
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Table 10 
Examination of Order Effects 

Responders 
The Table summarizes the data obtained from 112 responders playing one-shot ultimatum games (after 
excluding 17 outliers). We implemented a within-subject design with two treatments: positive stakes (i.e. the 
gain game) and negative stakes (i.e. the loss game). We randomize the order in which a subject entered her 
choices for both treatments. Panel A summarizes the observations for which the positive-stakes decision was 
input first. Panel B summarizes the observations for which the negative-stakes decision was input first. We 
characterize responders by their degree of “toughness” to punish unfairness. Responders’ toughness in positive 
stakes is the difference between the minimum acceptable gain (MAG) stated by the responder, as a % of the 
total stake, and a 50% even split requirement. We define responders’ toughness in negative stakes as the 
difference between a 50% split requirement and the maximum acceptable loss (MAL) stated by responders (as 
a % of the total stake). 
 
 

	
	 50 	%				 		

	
50 		%			 	

 

 
 

 No Observations Mean       
Request 

 Mean 
Toughness 

(t-test) 

          Panel A: Gain game decision input first (input order=0)  

MAG (Gain Game) 48 42.24 -7.76 (3.82) 

MAL (Loss Game) 48 47.89 +2.11 (0.78) 

Within–Subject Difference  -9.87 (4.95) 

           Panel B: Loss game decision input first (input order=1) 

MAG (Gain Game) 64 38.89 -11.11 (6.80) 

MAL (Loss Game) 64 57.70 -7.70 (3.70) 

Within-Subject Difference -3.41 (1.99) 

           Panel C: Between-subject analysis 

MAG (if input order=0) 48 42.24 -7.76 (6.80) 

MAL (if input order=1) 64 57.70 -7.70 (3.70) 

Between-subject Difference -0.06 (0.02) 
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Table 11 
Examination of Order Effects 

Dictators 
The Table summarizes the data obtained from 8 sessions with dictator games. We implemented a within-
subject design with two treatments: positive stakes (i.e. the gain game) and negative stakes (i.e. the loss game). 
We randomize the order in which a subject entered her choices for both treatments. Panel A summarizes the 
observations for which the positive-stakes decision was input first. Panel B summarizes the observations for 
which the negative-stakes decision was input first. We characterize dictators by their degree of “generosity”. 
Dictators’ generosity in positive stakes is the difference between dictator’s offer X (as a % of the total stake) 
and a 50% even split offer. We define generosity in negative stakes as the difference between the 50% split 
offer and a dictator’s offer X (as a % of the total stake):  

 

′ 	 	
	 50 	%				 		

	
50 		%	 	

 

 
 

 No Observations Mean       
Offer 

 Mean 
Generosity 

(t-test) 

          Panel A: Gain game decision input first (input order=0)  

Gain Game 32 40.40 -9.60 (3.64) 

Loss Game 32 55.15 -5.15 (1.71) 

Within–Subject Difference  -4.45 (1.92) 

           Panel B: Loss game decision input first (input order=1) 

Gain Game 36 34.51 -15.49 (4.98) 

Loss Game 36 62.92 -12.92 (3.73) 

Within-Subject Difference -2.57 (1.28) 

           Panel C: Between-subject analysis 

Gain Game (if input order=0) 32 40.40 -9.60 (3.64) 

Loss Game (if input order=1) 36 62.92 -12.92 (3.73) 

Between-subject Difference +3.32 (0.76) 
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Table 12 
Summary Statistics 
of Control Variables 

The Table shows summary statistics for several control variables used in our regression analysis: Age of 
subjects (in years); gender (dummy equal 1 if female); Major or profession (seven dummies); subject’s 
nationality (six dummies) and two dummies for stake size (40 euro condition is the reference dummy). We 
also control for the order in which a subject entered her choices for both treatments. The order was 
randomized across participants (dummy Input Order equals 1 if decision in negative-stakes treatment was 
input first).  

 

 Observations Mean Std. Dev Min Max 

Age 303 25.40 5.02 17 62 
Female 303 0.40 0.49 0 1 

Major/Profession      
Economics 303 0.15 0.36 0 1 
Business 303 0.30 0.46 0 1 
Engineering 303 0.55 0.50 0 1 
Technology 303 0.07 0.25 0 1 
Design 303 0.04 0.20 0 1 
Biology 303 0.02 0.13 0 1 
Social Sciences 303 0.15 0.35 0 1 
Other 303 0.05 0.22 0 1 

Nationality      
Anglo-Saxon Country 303 0.75 0.43 0 1 
Latin Country 303 0.04 0.20 0 1 
East Europe 303 0.05 0.22 0 1 
Turkey and Middle East 303 0.03 0.16 0 1 
Asia 303 0.14 0.35 0 1 
Other 303 0.003 0.06 0 1 

Stake Size      
Stake 10Euros 303 0.57 0.50 0 1 
Stake 20Euros 303 0.20 0.40 0 1 
Stake 40Euros 303 0.23 0.42 0 1 

Other Controls      
Input Order 303 0.53 0.50 0 1 
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Table 13 
Model Specification Explaining Within-Subject Differences Between Treatments  

The Table shows our estimates of three models explaining within-subject differences between positive-stakes 
and negative-stakes treatments, for dictators’ generosity, proposers’ generosity and responders’ toughness. 
We estimate our models using OLS. The explanatory variables are age, gender, Study major, nationality, 
stake size and the input order of decisions in both treatments (dummy Input Order equals 1 if decision in 
negative-stakes treatment was input first). Other regressors (not reported) are time of the day 
(morning/afternoon) and time to solve test questions. T-statistics are presented in parenthesis. 
 

 
 

 

Dictators 
 

 Proposers 
 

 Responders 
     

Intercept  1.81 (0.05)  -27.71 (-1.35)  -2.27 (-0.17)
Age  -0.77 (-1.00)  0.13 (0.37)  -0.12 (-0.48)
Female  -0.88 (-0.20)  6.19 (1.74)  -5.47 (-1.62)

Major/Profession 
 

   
Economics  4.08 (0.58)  -2.33 (-0.45)  4.60 (0.94)
Business  -2.91 (-0.67)  -0.13 (-0.03)  2.09 (0.60)
Engineering  -0.07 (-0.01)  -0.87 (-0.20)  -9.79 (-2.27)
Technology  4.41 (0.45)  1.54 (0.27)  -2.19 (-0.34)
Design  -8.73 (-0.37)  -5.09 (-0.64)  -14.06 (-1.86)
Biology  -3.13 (-0.20)  0.12 (0.01)  3.40 (0.32)
Social Sciences  -3.23 (-0.37)  -9.66 (-1.65)  -5.23 (-1.06)

Nationality 
 

   
Anglo-Saxon Country  -2.63 (-0.12)  13.05 (0.87)  13.48 (1.94)
Latin Country  14.24 (0.51)  4.24 (0.34)  7.88 (1.01)
East Europe  6.64 (0.39)  -0.32 (-0.02)  12.99 (1.60)
Turkey and Middle East  -4.96 (-0.19)  19.95 (1.14)  11.10 (1.02)
Asia  18.94 (0.74)  18.32 (1.14)  14.58 (1.58)

Stake Size 
 

   
Stake 10Euros  15.52 (2.10)  -2.57 (-0.51)  -6.88 (-1.48)
Stake 20Euros  9.83 (1.66)  -6.02 (-1.20)  -6.77 (-1.48)

Other Controls 

 

   
Input Order  5.09 (0.34)  -2.68 (-0.88)  6.08 (2.10)
      
Number of obs  68  123  112 
R-squared  0.1901  0.2105  0.2933 
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Table 14 

Model Specification Explaining 
Proposers and Dictators’ Generosity and Responders’ Toughness 

The Table shows our estimates of three models explaining dictators’ generosity, proposers’ generosity and 
responders’ toughness. We pool both treatments together and we estimate our models using OLS. The main 
explanatory variable is the dummy GainGame, which captures the differential effect of both treatments. The 
dummy takes value 1 for the positive-stakes treatment (i.e. the gain game) and 0 for the negative-stakes 
treatment (i.e. the loss game). We control for age, gender, study major, nationality, stake size and the input 
order of decisions in both treatments (dummy Input Order equals 1 if decision in negative-stakes treatment 
was input first). Other controls (not reported) are time of the day (morning/afternoon) and time to solve test 
questions.  T-statistics based on clustered robust standard errors are presented in parenthesis. 
 

  Dictators’ 
Generosity 

 Proposers’ 
Generosity 

 Responders’ 
Toughness     

Intercept  74.20 (2.94)  8.75 (1.19)  6.15 (0.39)
Gain Game  -3.46 (-2.10)  -6.12 (-3.96)  -6.18 (-4.40)
Age  -0.15 (-0.22)  -0.03 (-0.21)  -0.22 (-1.08)
Female  2.32 (0.50)  -2.44 (-1.36)  -3.20 (-0.88)

Major/Profession 
 

   
Economics  -18.90 (-2.04)  1.64 (0.58)  -1.37 (-0.24)
Business  0.40 (0.07)  1.05 (0.50)  1.20 (0.42)
Engineering  -7.26 (-1.77)  3.42 (1.76)  -4.93 (-1.24)
Technology  -9.54 (-0.84)  -0.73 (-0.22)  7.76 (1.28)
Design  -34.01 (-1.94)  1.94 (0.77)  4.73 (0.88)
Biology  3.25 (0.54)  4.48 (1.14)  -11.36 (-0.62)
Social Sciences  -10.70 (-1.38)  2.44 (1.00)  -0.34 (-0.07)

Nationality 
 

   
Anglo-Saxon Country  -52.44 (-4.88)  -8.56 (-1.77)  -7.15 (-0.99)
Latin Country  -41.40 (-3.20)  -4.09 (-1.39)  -8.54 (-1.14)
East Europe  -44.14 (-4.13)  -1.82 (-0.43)  3.45 (0.36)
Turkey and Middle East  -34.42 (-1.89)  -9.46 (-1.64)  -5.60 (-0.52)
Asia  -63.77 (-3.82)  -9.20 (-1.81)  -7.60 (-1.08)

Stake Size 
 

   
Stake 10Euros  3.44 (0.55)  -1.63 (-0.64)  6.26 (1.15)
Stake 20Euros  -5.46 (-0.91)  -4.68 (-1.92)  5.24 (1.20)

Other Controls 

 

   
Input Order  -1.85 (-0.48)  0.74 (0.50)  -7.19 (-2.47)
      
Number of obs  136  246  224 
R-squared  0.3871  0.1243  0.295 
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Figure 1 
Theorem Illustration 
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Figure 2 
Proposers’ Generosity 

Treatment Positive Stakes 
The figure shows the distribution of proposers’ generosity in the positive stakes treatment. We define 
generosity in positive stakes as the difference between proposer’s offer X (as a % of the total stake) and the 
50% offer: generosity in positive stakes=X-50 (%). Thus, zero generosity indicates an even split of gains, 
while negative generosity indicates that proposers’ own share of gains is larger than the share offered to 
responders. The figure is based on 124 observations.  

 
 

 
Figure 3 

Proposers’ Generosity 
Treatment Negative Stakes 

The figure shows the distribution of proposers’ generosity in the negative stakes treatment. We define 
generosity in negative stakes as the difference between the 50% offer and proposer’s offer X (as a % of the 
total stake): generosity in negative stakes=50-X (%). Thus, zero generosity indicates an even split of losses, 
while negative generosity indicates that proposers’ own share of losses is smaller than the share offered to 
responders.  The figure is based on 124 observations. 
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Figure 4 
Responders’ Toughness 

Positive Stakes Treatment 
The figure shows the distribution of responders’ toughness in the positive stakes treatment. We define 
toughness in positive stakes as the difference between responders’ minimum acceptable gain (MAG), as a % 
of the total stake, and the 50% even split requirement: toughness in positive stakes=X-50 (%). Thus, positive 
toughness indicates that responders request the larger share of gains. Zero toughness indicates a minimum 
requirement of an even split of gains, while negative toughness indicates that responders are willing to accept 
the smaller share of gains. The figure is based on 112 observations. 

 
 

Figure 5 
Responders’ Toughness 

Negative Stakes Treatment 
The figure shows the distribution of responders’ toughness in the negative stakes treatment. We define 
toughness in negative stakes as the difference between the 50% even split requirement and  responders’ 
maximum acceptable loss (MAL), as a % of the total stake: toughness in negative stakes=50-MAL (%). Thus, 
positive toughness indicates that responders request to bear the smaller share of losses. Zero toughness 
indicates a requirement of an even split of gains at most, while negative toughness indicates that responders 
are willing to accept the larger share of losses. The figure is based on 112 observations.  
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Figure 6 
Dictators’ Generosity 

Treatment Positive Stakes 
The figure shows the distribution of dictators generosity in the positive stakes treatment. We define 
generosity in positive stakes as the difference between dictator’s offer X (as a % of the total stake) and the 
50% offer: generosity in positive stakes=X-50 (%). Thus, zero generosity indicates an even split of gains, 
while negative generosity indicates that dictators’ own share of gains is larger than the share offered to 
receivers. The figure is based on 68 observations. 

 
 

Figure 7 
Dictators’ Generosity 

Treatment Negative Stakes 
The figure shows the distribution of dictators’ generosity in the negative stakes treatment. We define 
generosity in negative stakes as the difference between the 50% offer and dictator’s offer X (as a % of the 
total stake): generosity in negative stakes=50-X (%). Thus, zero generosity indicates an even split of losses, 
while negative generosity indicates that dictators’ own share of losses is smaller than the share offered to 
receivers.  The figure is based on 68 observations. 
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Appendix 1. Screen shots of the experiment in z-tree 

1. Input Screen for Proposers 

 

2. Input Screen for Responders 
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