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Reykjavík University, this thesis is presented in the style of an article for submission to a peer-
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Abstract 

In the Ultimatum Game, the proposer decides how to split a certain amount of money between 

him/herself and the responder. The responder must decide whether to agree to the split or reject 

it, in which case both players receive nothing. Using cognitive reflection as a measure, Calvillo 

and Burgeno (2015) examined predictors of accepting unfair ultimatum offers. However, the 

previous study used hypothesized proposers, thereby deceiving the responders. The Ultimatum 

Game is vulnerable to deception and therefore the present study sought to replicate this 

relationship using real participants only. Out of the 94 participants playing receivers, 65 received 

an unfair offer of which 36 (55%) rejected. All the receiving participants completed a measure of 

cognitive reflection. Performance on the cognitive reflection measure was negatively correlated 

with acceptance of unfair offers. These results suggest that accepting unfair ultimatum offers is 

an automatic, intuitive behavior whereas rejecting unfair offers is a well thought out behavior. 

By rejecting unfair offers participants may in fact be buying a reputation of only accepting fair 

offers, something that could be seen as deliberately investing in the future . 

Útdráttur 

Í Ultimatum leiknum fær sendandinn ákveðið magn af peningum til þess að deila með 

viðtakanda. Viðtakandinn veður að velja hvort hann samþykki eða hafni tilboði sendanda. Ef 

viðtakandinn ákveður að hafna tilboðinu fær hvorugur þátttakandi pening. Ef tilboðið er hins 

vegar samþykkt þá stendur skiptingin óbreytt. Calvillo og Burgeno (2015) notuðu hugræna 

endurspeglun (e. cognitive reflection) þátttakenda sem spágildi fyrir ákvarðanartöku í Ultimatum 

leiknum. Hins vegar studdist fyrri rannsókn við tilbúna þátttakendur í hlutverki sendanda og þar 

af leiðandi voru viðtakendur blekktir. Þar sem Ultimatum leikurinn er viðkvæmur gagnvart 

blekkingu endurtóku höfundar þessara rannsóknar leikinn með eingöngu alvöru þátttakendum. 

Af þeim 94 viðtakendum sem spiluðu leikinn fengu 65 þátttakendur ósanngjörn tilboð og af þeim 

höfunuðu 36 (55%) tilboðinu. Allir þátttakendur sem gegndu hlutverki viðtakenda svöruðu 

spurningarlista sem mældi hugræna endurspeglun. Niðurstöður sýndu að hugræn endurspeglun 

hafði neikvæða fylgni við það að samþykkja ósanngjörn tilboð. Hægt væri að draga ályktun út 

frá þessum niðurstöðum að samþykki ósanngjarnra tilboða sé illa ígrunduð hegðun á meðan 

höfnun ósanngjarnra tilboða sé vel ígrunduð hegðun. Með því að hafna ósanngjörnum tilboðum 

gætu þátttakendur verið að kaupa sér ákveðið orðspor um að samþykkja bara sanngjörn tilboð.  

Keywords: The Ultimatum Game, Cognitive reflection, Deception, Decision making. 
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Deception in decision making: Cognitive reflection as a predictor for the Ultimatum Game 

  A simple economic game known as the Ultimatum Game is commonly used to examine 

decision making. In the Ultimatum Game, the proposer decides how to split a certain amount of 

money between him/herself and the responder. The responder must decide whether to agree to 

the split or reject it, in which case both players receive nothing (Güth & Kocher, 2013). As such, 

the Ultimatum Game, as most economic games, is vulnerable to deception (e.g. Hey, 1998; 

Ortmann & Hertwig, 2002). The rational move for responder, according to game theory, is to 

accept any offer greater than zero (Cooper & Dutcher, 2011). However, what has captured 

researchers’ attention is that most people will typically reject unfair offers greater than zero 

(Camerer, 2003; De Neys, Novitskiy, Geeraerts, Ramautar & Wagemans, 2011).  

A key question that researches have tried to answer is what characterizes those that 

accept unfair offers in the Ultimatum Game (De Neys et al., 2011; Halali, Bereby-Meyer, & 

Meiran, 2014; Calvillo & Burgeno 2015). Calvillo and Burgeno (2015) have used System 1 and 

System 2 (as function of the dual process theories of cognition) to explain what distinguishes 

those who accept unfair offers from those who reject them. In dual process theories, people are 

thought to possess two distinct modes of information processing (Evans, 2008). When solving 

problems people’s brains have various mechanisms that vary in trade-off. Dual process theories 

simplify this approach by dividing those processes into System 1 and System 2. The tradeoff 

between the two is mainly between power and expense. System 1 has a low cost in 

computational power, requires little concentration and is fast acting. System 2 however, takes up 

a great deal of attention and tends to interfere with other thoughts but can solve a wide range of 

problems with better accuracy (Evans, 2008; Evans & Stanovich, 2013; Toplak, West, & 

Stanovich, 2014). 
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When applied to unfair ultimatum offers, according to Calvillo and Burgeno (2015), 

responders’ negative affective responses to an unfair offer leads them to want to reject the offer, 

whereas their understanding that accepting any offer greater than zero is beneficial, leads them to 

want to accept the offer (Sanfey & Chang, 2008). Therefore, the rejection (acceptance) of unfair 

offers has been explained as persons’ inability (ability) to suppress negative emotions produced 

by an unequal split in the Ultimatum Game (e.g. Calvillo & Burgeno, 2015; Sanfey, Rilling, 

Aronson, Nystorm & Chohen, 2003). The explanation that System 1 processes lead to the 

rejection of unfair offers, whereas analytical System 2 processes lead to the acceptance of these 

offers has been termed the automatic negative reciprocity hypothesis (Halali et al., 2014). 

However, this can also be viewed from a different angle. According to Nowak, Page and 

Sigmund (2000) individuals who reject unfair offers in the Ultimatum Game, even at a 

considerable cost to themselves, reduce the probability of receiving future unfair offers. By 

rejecting unfair offers they may in fact be buying a reputation of only accepting fair offers. 

The Cognitive Reflection Test (CRT) was designed to measure which system of the dual 

processing theories (System 1 or System 2) individuals tend to use when solving problems. 

Subjects are presented tricky mathematical problems which each seem to have an obvious 

answer, yet the rational correct response is not as obvious. Therefore, it measures person’s 

tendency to override the intuitive but incorrect response arising from System 1 and to engage in 

further reflection that leads to the correct response arising from System 2.  (Frederick, 2005; 

Toplak et al., 2014). Two studies have examined predictors of accepting unfair ultimatum offers 

to evaluate which system tends make subjects reject unfair offers. First, De Neys et al. (2011) 

proposed that performance on the CRT3 was positively correlated with acceptance of unfair 

ultimatum offers. Subsequently, Calvillo and Burgeno (2015) suggested that performance on the 

CRT7 was positively correlated with acceptance of unfair offers in a one-shot Ultimatum Game. 
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Calvillo & Burgeno (2015) further suggested that rejecting ultimatum offers is related to 

intuitive, heuristic-based thinking, whereas accepting offers is related to deliberate, analytic-

based thinking. Therefore, hypothesizing that system 1 leads to rejection and system 2 leads to 

acceptance to unfair offers, favoring the automatic negative reciprocity hypothesis. 

However, in previous studies by De Neys et al. (2011) and Calvillo and Burgeno (2015), 

participants did not play versus real opponents. All the participants were informed that they had 

been assigned to the role of the responder and that another participant had been assigned to the 

role of the proposer. In Calvillo & Burgeno (2015), for example, the offer stated that “participant 

#1057 has made an $8/$2 offer” while the real offer was made by the experimenter, not by an 

actual proposer. There is evidence that subjects with higher CRT scores are less vulnerable to 

deception than subjects with lower CRT scores. Using the CRT3, Petraitye, Dehghantanha & 

Epiphaniou (2017) examined whether those with a higher CRT score were less likely to click on 

a URL containing a malware than those with a lower score. Participants were divided into two 

groups. One group was informed about the aim of the study, the other was not. The Cognitive 

Reflection Test did not show any significant difference on the informed participants. However, 

in the deceived group, participants with higher CRT score did a much better job at avoiding the 

malware link. Therefore, one possible explanation why high CRT scores were positively 

correlated with accepting unfair offers could be that people with higher CRT scores are harder to 

deceive. In other words, people with higher CRT score might better understand that their actions 

lead to no consequences in the Ultimatum Game except leaving the money with the 

experimenter.  

When a player suspects that she/he is not playing against a real opponent it can change 

her/his behavior dramatically (van 't Wout et al., 2006; Rilling et al., 2004; Sanfey et al., 2003; 

Blount, 1995). People react differently when playing against someone or something that they 
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cannot attribute any intentions to, and more importantly they cannot punish (Parisi & Smith, 

2005). For example, unfair offers made by human participants are rejected much more often than 

identical offers from a computer as the computer is not losing out on money (Blount, 1995; 

Offerman, 2002; Sanfey et al., 2003).  

In recent decades the use of deception as an experimental method has been debated. It has 

some benefits, for example reducing the number of participants needed, but also costs (Bonetti, 

1998; McDaniel & Starmer, 1998). If participants do not believe what they are told about the 

relationship between their choices and earnings there is little hope that they will act on their true 

preferences (Krawczyk, 2015). Systematic reviews and studies show that direct experience with 

deception can generate suspicion which can affect behavioral and cognitive responses as well as 

selection bias (Ortmann & Hertwig, 2002; Jamison, Karlan, & Schechter, 2008).  Furthermore, 

participants can generalize the suspicion and second guess future researches (Hey, 1998; 

Ortmann & Hertwig, 2002). It is also important to note that informing subjects that no deception 

will be used makes no difference regarding participants suspiciousness (Krawczyk, 2015).  

Several experimental studies have demonstrated that either by reducing System 1 or 

System 2 processing increases the rejection of unfair offers in the Ultimatum Game (see Calvillo 

& Burgeno, 2015, for review). Most of them seem to use deception (Calvillo & Burgeno, 2015; 

De Neys et al., 2011; Halali et al., 2014; Morewedge, Krishnamurti, & Ariely, 2014; Mussel, 

Grötz, & Hewig, 2013; Nguyen et al., 2011; Sütterlin, Herbert, Schmitt, Kübler, & Vögele, 

2011) or ask responders to provide a minimum acceptance threshold (Anderson & Dickinson, 

2010; Cappelletti, Güth, & Ploner, 2011) which almost certainly does not elicit the same 

emotional reaction as receiving an unfair offer from a proposer. Two studies, however, do not 

use deception or minimum acceptance threshold in their adaptation of the Ultimatum Game. 

Grimm and Mengel (2011) find support for the automatic negative reciprocity hypothesis while 
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Knoch, et al. (2006) find that the System 2 processes lead to rejecting unfair offers from 

proposers in the Ultimatum Game. Therefore, due to the ambivalent support for the automatic- 

and the deliberate negative reciprocity hypotheses, and given that responders behave differently 

when playing against hypothesized opponents than when facing real opponents (van 't Wout et 

al., 2006; Rilling et al., 2004; Sanfey et al., 2003; Blount, 1995) and since participants with high 

CRT scores seem to be less susceptible to deception than participants with low CRT scores 

(Petraitye et al., 2017), the present study aimed to replicate the relationship between cognitive 

reflection and acceptance of unfair ultimatum offers with participants playing against a real 

opponent. 

Method 

Participants 

To determine the required sample size for responders who receive an unfair offer from a 

proposer in a standard Ultimatum Game, a priori power analysis was conducted. To detect a 

similar effect (Cohen’s d = .31) as in Calvillo and Burgeon (2015) when comparing two 

independent groups, with acceptable statistical power (1 – β) = .80), a sample size of N = 260 

(two-sided) was required (Faul, Erdfelder, Buchner, & Lang, 2009; Faul, Erdfelder, Lang, & 

Buchner, 2007). According to Camerer (2003), on an average 15% (approx. 0-30%) of proposers 

offer an unfair offer with around half of the responders who reject them.  Therefore, to sample 

260 responders who receive an unfair offer from a standard Ultimatum Game a total sample of 

participants would have to be close to 1,750 pairs of proposers and responders.   

We ran a small pilot study of 22 pairs of proposers and responders in a standard one-shot 

Ultimatum Game which revealed a familiar pattern of only one proposer offering an unfair offer. 

For the main study, we therefore decided (due to costs) to run a modified version of the 

Ultimatum Game (see materials and procedure) rather than a standard one-shot Ultimatum Game 
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where the proposers have full discretion on how much of the stake (ISK 1,000) they are willing 

to pass on to their responders.   

A total of 188 undergraduate university students (90 males, 96 females, 1 non-binary and 

1 who did not provide information on gender), took part in the main study as either a proposer or 

responders.  The mean age of proposers (34 males, 59 females, and 1 who did not provide 

information on gender) was 24.16 years (SD = 4.39 years) and the mean age of responders (56 

males, 37 females, and 1 non-binary) was 23.69 years (SD = 4.57 years). All participants 

received a show up fee of ISK 500 (ISK 100 = $1) on top of what they could earn in the 

Ultimatum Game.  

Materials and procedure 

Participants in the proposer group played a one-shot anonymous Ultimatum Game. After 

reading the instructions about the Ultimatum Game proposers were informed that they had been 

assigned to the role of the proposer and would have to choose the value of the offer, which a 

random responder in the university would receive. The proposers had to choose between two 

offers to split a ISK 1,000 pot. There were four sets of two choice offers that were randomly 

assigned to proposers. In all four sets the second offer was always ISK 900:100 (leaving the 

proposer with 900 and the responder with 100). However, the first offer varied in fairness from 

being 500:500 (leaving both with ISK 500), 600:400, 700:300, and 800:200. This was done to 

secure adequate numbers of unfair offers.  

The next day the responders played. Responders were gathered in front of the lab to 

receive verbal instructions of the task and a seat number in a cubicle that was randomly assigned. 

After entering the lab responders read instructions about the Ultimatum Game and got further 

verbal explanation. They were informed that they had been assigned to the role of the responder 

and they could choose to accept or decline the offer that they received from the proposer. 
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Additionally, they were informed that the proposer was a real person in the university and that 

he/she would be paid according to their decisions. Once everyone understood the instructions, 

each responder was informed of the offer his/her proposer had made (randomly assigned and 

anonymous). The responder was asked to either reject or accept this offer.  

After completing the Ultimatum Game, responders answered a translated Icelandic 

version of the 7-item Cognitive Reflection Test (CRT7). The CRT7 contains three items from 

Frederick’s (2005) original CRT3 and four additional items added by Toplak et al. (2014). The 

CRT was designed to measure people´s ability to resist giving an impulsive response (Frederick, 

2005).  

Results 

As predicted the acceptance rate gradually declined with the decreasing offer value. 

Games-Howell post hoc test revealed that the acceptance rates for the higher offers (ISK 500 and 

400) was significantly different from the acceptance rates for the lower offers (ISK 200 and 100), 

F(4, 89) = 5.72, p < .001.   

The internal consistency for CRT7 was acceptable (α = .73) and the correlation between 

acceptance and CRT7 performance was not significant (r(94) = -.11, p = .28. Figure 2 shows the 

acceptance rate of offers across offer values based on CRT7 performance. This relationship was 

devised by dividing responders into a low and high score group. The low group (n =41) 

represents those with 2 or less correct answers and the high group (n = 57) represents those with 

3 or more correct answers. Responders who did worse on the CRT7 tended to accept all offers 

types more frequently (except for ISK 100) than responders who did better on the CRT7, 

implying that the association between CRT7 and acceptance rates was not dependent on the offer 

value.  
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Figure 2. The acceptance rate of offers across offer values based on CRT7 performance. 

 

Of the 94 participants, 65 received an unfair offer. 29 (45%) accepted the unfair offer and 

36 (55%) rejected it. Participants who rejected unfair offers (M = 3.61, SD = 2.13) tended to 

perform slightly better on the CRT7 than participants who accepted unfair offers (M = 2.97, SD 

= 1.88), t(63) = 1.280; p = 0.21; d = 0.32. Therefore, performance on the CRT7 was negatively 

correlated with the overall acceptance rate r(63) = -.16, p = .21 although not significant. 1 

Discussion 

The present study sought to replicate the relationship between cognitive reflection and 

acceptance of unfair ultimatum offers by using real instead of hypothesized opponents (Calvillo 

& Burgeno 2015; De Neys et al., 2011). The results appear to be inconsistent with previous 

                                                           
1 For CRT3 (α = .70) (Frederick, 2005), participants who rejected unfair offers (M = 2.25, SD = 0.69) tended to 

perform better on the CRT7 than participants who accepted unfair offers (M = 1.93, SD = 0.70), t(63) = 1.83; p = 

.07; d = 0.46. Therefore, performance on the CRT3 was negatively correlated with the overall acceptance rate r(65) 

= -.23, p = .07. 
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studies that suggest that System 1 processes lead to rejection of unfair offers (Calvillo & 

Burgeno 2015; De Neys et al. 2011). On the contrary, our findings suggest that it is possibly 

System 2 processes that lead to rejection of unfair offers. Although non-significant, the strength 

of our correlation coefficient was similar to Calvillo and Burgeno (2015) (in the opposite 

direction), and the magnitude of the effect size was similar to Calvillo and Burgeno (2015).  

The results seem to be consistent with the deliberate negative reciprocity hypothesis, 

suggesting that rejecting unfair offers is a deliberate, well thought out behavior. Despite the 

results being inconsistent with previous studies by De Neys et al. (2011) and Calvillo and 

Burgeno (2015), they are consistent with Knoch et al. (2006) which showed that disruption of the 

right prefrontal cortex reduces subjects’ willingness to reject unfair offers, thus associating 

rejection of unfair offers with System 2 processes. Like the present study, Knoch et al. (2006) 

did not use deception in their study. 

Negative reciprocity is usually attributed to failure to suppress negative emotions (e.g. 

Sanfey et al., 2003). However, to be able to elicit negative emotions, participants must believe 

that they are being treated unfairly by a real person and that they can negatively affect their 

consequences, or “retaliate against them”. If the CRT is supposed to measure how well 

participants can suppress their negative emotions and engage in further reflection, participants 

must experience those negative emotions. People do not react the same way emotionally when 

they are told about unfair treatment as they do when actually treated unfairly. This point could 

explain the difference between the present study and previous studies (Calvillo & Burgeno 2015; 

De Neys et al., 2011).  

By rejecting unfair offers participants may in fact be buying a reputation of only 

accepting fair offers (Nowak et al., 2000), something that could be seen as deliberately investing 
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in the future instead of a quick-tempered decision due to perceived inequality of the split. Future 

research should examine how delaying the decision as well as paying out the earnings would 

affect the results.  

The main strength of the present study was that the authors did not use deception. 

Furthermore, the study was conducted in a lab for better experimental control and all the 

participants got paid based on their decision. Hypothetical offers are rejected more frequently 

than real offers (Cameron, 1999), and therefore do not influence our results as it could have done 

in previous studies (Calvillo & Burgeno 2015; De Neys et al., 2011). The main limitation of the 

present study was lack of power. However, sampling 1,750 pairs of participants to play the 

Ultimatum Game, without deception or using minimum acceptance threshold, is a little 

unrealistic given the costs involved (approx. $35,000). Similar format of the game as played in 

our study and in Knoch et al. (2006) is advised but would require around 500 pairs of proposers 

and responders.  

In conclusion, the present study was unable to replicate De Neys et al. (2011) and 

Calvillo and Burgeno (2015) results. Participants with high CRT scores seemed to be more likely 

to reject unfair ultimatum offers. These findings are consistent with the deliberate negative 

reciprocity hypothesis and future research should gauge the reason why participants reject unfair 

ultimatum offers without using deception.  

 

 

  

 

 



Cognitive reflection as a predictor for the Ultimatum Game.                                                                                               15 
 

 

References 

Anderson, C., & Dickinson, D. L. (2010). Bargaining and trust: The effects of 36-h total sleep 

deprivation on socially interactive decisions. Journal of Sleep Research, 19, 54-63. 

doi:10.1111/j.1365-2869.2009.00767.x. 

Blount, S. (1995). When social outcomes aren't fair: The effect of causal attributions on 

preferences. Organizational Behavior and Human Decision Processes, 63(2), 131-144.  

Bonetti, S. (1998). Experimental Economics and Deception. Journal of Economic Psychology. 

 19, 377–395. 

Calvillo, D. P., & Burgeno, J. N. (2015). Cognitive reflection predicts the acceptance of unfair 

ultimatum game offers. Judgment and Decision Making, 10(4), 332-341. 

Camerer, C. F. (2003). Behavioral game theory: Experiments in strategic interactions. Princeton, 

 NJ: Princeton University Press. 

Cameron, L. A. (1999). Raising the stakes in the ultimatum game: Experimental evidence from 

 Indonesia. Economic Inquiry, 37, 47-59. 

Cappelletti, D., Güth, W., & Ploner, M. (2011). Being of two minds: Ultimatum offers under 

cognitive constraints. Journal of Economic Psychology, 32(6), 940-950. 

Cooper, D. J., & Dutcher, E. G. (2011). The dynamics of responder behavior in ultimatum 

 games: A meta-study. Experimental Economics, 14, 519–546. doi:10.1007/s10683-011-

 9280-x. 

De Neys, W., Novitskiy, N., Geeraerts, L., Ramautar, J., & Wagemans, J. (2011). Cognitive 

 control and individual differences in economic ultimatum decision-making. PLoS  ONE, 

 6(11). doi: 10.1371/journal.pone.0027107. 



Cognitive reflection as a predictor for the Ultimatum Game.                                                                                               16 
 

Evans, J. St. B. T. (2008). Dual-processing accounts of reasoning, judgment and social cognition. 

 Annual Review of Psychology, 59, 255–278. doi:10.1146/annurev.psych.59.103006.0936- 

 29. 

Evans, J. St. B. T., & Stanovich, K. E. (2013). Dual process theories of higher cognition: 

 Advancing the debate. Perspectives on Psychological Science, 8, 223–241. 

Faul, F., Erdfelder, E., Buchner, A. & Lang, A.-G. (2009). Statistical power analyses using G*-

 Power 3.1: Tests for correlation and regression analysis. Behavior Research Methods, 

 41(4),  12.  

Faul, F., Erdfelder, E., Lang, A.-G. & Buchner, A. (2007). G*Power 3: A flexible statistical 

 power analysis program for the social, behavioral, and biomedical sciences. Behavior 

 Research Methods, 39, 175-191.  

Frederick, S. (2005). Cognitive reflection and decision making. Journal of Economic 

 Perspectives, 19, 25–42. 

Grimm, V. & Mengel, F. (2011). Let me sleep on it: delay reduces rejection rates in ultimatum 

 games. Economic Letters, 111, 113-115. doi:10.1016/j.econlet.2011.01.025. 

Güth, W., & Kocher, M. G. (2013). More than thirty years of ultimatum bargaining experiments: 

 Motives, variations, and a survey of the recent literature. Journal of economic behavior & 

 Organization, 111, 396-409. 

Halali, E., Bereby-Meyer, Y., & Meiran, N. (2014). Between self-interest and reciprocity: The 

 social bright side of self-control failure. Journal of Experimental Psychology, 143, 745-

 754. doi:10.1037/ a0033824. 

Hey, J. D. (1998). Experimental economics and deception: A comment. Journal of Economic 

 Psychology, 19(3), 397–401. 



Cognitive reflection as a predictor for the Ultimatum Game.                                                                                               17 
 

Jamison, J., S. Karlan, D., & Schechter, L. (2008). To deceive or not to deceive: The effect of 

deception on behavior in future laboratory experiments. Journal of Economic Behavior & 

Organization, 68, 477–488. doi:10.2139/ssrn.913057. 

Knoch, D., Pascual-Leone, A., Meyer, K., Treyer, V., & Fehr, E. (2006). Diminishing reciprocal 

 fairness by disrupting the right prefrontal cortex. Science, 314, 829-832. 

  doi:10.1126/sience.1129156. 

Krawczyk, M. (2015). “Trust me, I am an economist.” A note on suspiciousness in laboratory 

experiments. Journal of Behavioral and Experimental Economics, 55, 103–107. 

doi:10.1016/j.socec.2014.12.003 

McDaniel, T., & Starmer, C. (1998). Experimental economics and deception: A comment. 

Journal of Economic Psychology, 19, 403-409.  

Morewedge, C. K., Krishnamurti, T., & Ariely, D. (2014) Focused on unfairness: Alcohol 

 myopia increases the costly rejection of inequitable rewards. Journal of Experimental 

 Social  Psychology, 50, 15-20. 

Mussel, P., Göritz, A.S. & Hewig, J. (2013). The value of a smile: Facial expression affects 

 ultimatum-game responses. Judgment and Decision Making, 8, 381–385. 

Nowak, M. A., Page, K. M., & Sigmund, K. (2000). Fairness versus reason in the ultimatum 

game. Science, 289(5485), 1773–1775. doi:10.1126/science.289.5485.1773. 

Offerman, T. (2002). “Hurting hurts more than helping helps: The role of the self-serving bias”. 

 European Economic Review, 46, 1423-1437.  

Ortmann, A., & Hertwig, R. (2002). The costs of deception: Evidence from psychology. 

 Experimental Economics, 5(2), 111–131. 

Parisi, F., & Smith, V. L. (2005). Revenge and retaliation. The Law and Economics of Irrational 

 Behavior (141 - 164). California: Stanford University Press. 



Cognitive reflection as a predictor for the Ultimatum Game.                                                                                               18 
 

Petraityte, M., Dehghantanha, A., & Epiphaniou, G. (2017). Chapter 6 - Mobile Phone Forensics: 

 An investigative framework based on user impulsivity and secure collaboration errors. 

 In Contemporary Digital Forensic Investigations of Cloud and Mobile Applications (79–

 89). Syngress. doi:10.1016/B978-0-12-805303-4.00006-X. 

Rilling, J. K., Sanfey, A. G., Aronson, J. A., Nystrom, L. E., & Cohen, J. D. (2004). The neural 

 correlates of theory of mind within interpersonal interactions. Neuroimage, 22(4),  1694-

 1703. 

Sanfey, A. G., Rilling, J. K., Aronson, J. A., Nystrom, L. E., & Cohen, J. D. (2003). The neural 

basis of economic decision-making in the Ultimatum Game. Science (New York, N.Y.), 

300(5626), 1755–1758. doi:10.1126/science.1082976. 

Sütterlin, S., Herbert, C., Schmitt, M., Kübler, A., & Vögele, C. (2011). Frames, decisions, and 

 cardiac–autonomic control. Social Neuroscience, 6, 169–177. 

Toplak, M. E., West, R. F., & Stanovich, K. E. (2014a). Assessing miserly information process- 

ing: An expansion of the Cognitive Reflection Test. Thinking & Reasoning, 20(2), 147–

168. doi:10.1080/13546783.2013.844729. 

van 't Wout, M., Kahn, R. S., Sanfey, A. G., & Aleman, A. (2006). Affective state and decision-

 making in the Ultimatum Game. Exp Brain Res, 169(4), 564-568. 

 

 


