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Introduction 

• Nature and society are characterized by competition for 
resources 

• In such competition, it is valuable to be able to deter 
challenges  

• An individual is better off if she is able to signal a willingness 
to fight to defend resources, even to destroy them if 
necessary, 

• This is especially the case when the threat of fighting is not 
credible 

• Thus, it can be adaptive to have physical markers indicating a 
willingness to fight, and evolution may have endowed some 
individuals with such markers 

• These markers are only useful, however, if others can detect 
them. 



Introduction 

• We investigate, within a stylized experimental paradigm, whether 

such markers exist, and whether they can be detected by other 

parties 

• We consider facial features only: 

• (1) Fixed physiological measures: facial width, symmetry,  

masculinity 

• (2) Subjective physiological measures: beauty, weight, 

intelligence,   

• (3) Emotional content of facial expressions: emotional valence, 

anger, sadness, fear, happiness 

 

 



Angry button 

• We are especially interested in anger as a commitment device 

(Frank, 1996), because it is associated with aggressive and 

destructive behavior. 

• Do there exist correlates of reactive anger? That is, do 

physiological traits or baseline emotional state predict anger in 

response to resource encroachment?  

• Does anger indeed predict the willingness to fight for resources? 

• Such an effect might exist in addition to other channels 

generating a willingness to compete for resources 

 

 



The paradigm 

• We use the ultimatum bargaining game 

• Two players A and B, with an endowment to divide: 

• Player A proposes a division, and then B chooses whether to accept or 
reject the offer. 

• If B accepts, the proposed division is implemented, while if B rejects, both 
parties get 0.  

• Well-suited to consider issues we are interested in 

• Very simple game. 

• Responders’ position can be interpreted as a costly defense of resources. 

• There is a potential commitment problem on the part of the responder. 

• Low offers might evoke anger 

• Large literature so findings can be readily interpreted in comparison to other 
studies 

 



The experiment: General description 

• (1) Photos and videos are taken of responders before they play the 

game.  

• They are unaware of the game at the time photos are taken 

• (2) Photos and videos are shown to observers who must predict 

whether individuals will accept or reject 

• Non-strategic ‘thin slices’ of strangers. 

• Very difficult task. Likely to give a lower bound on predictability 

 



Experimental Design 

• Phase 1 (Tilburg): Photos and videos are made of subjects 

• Photo taken 

• Video in which they read the instructions on how to change a 

printer cartridge. Takes about 15 seconds. 

• Video in which they are asked to express neutrality, anger, joy, 

fear, sadness, surprise, and disgust. Takes 70 seconds 

• Subjects are then in the role of responders in two ultimatum 

games. 

• All responders are Dutch 

 

 



• Game 1: Mini ultimatum game with direct choice 

• A: keep 7, give 2 

• B: keep 4, give 5 

• Game 2: Ultimatum game with strategy method 

• N=262 (i.e. 131 responders) 

• Proposers and responders are in separate rooms 

• About ½ of responders were also videotaped when making their 

accept/reject decisions. 

 



Responders Proposers 

Pictures Taken 



• Phase 2: In Amsterdam 

• Participants judge photos or videos from the Tilburg phase 

• In all tasks: Compare two people who received a low offer: one who 
accepted, another who rejected. Pairs are randomly formed 

• 5 different tasks 

• Each observer does only one task 

• No feedback at all throughout session 

• Between 44 and 74 observers per task 

 

• Afterwards, participants play the mini-ultimatum game themselves  

 

• Lastly, they perform eyes test (Baron-Cohen, 2009), in which they must 
identify emotional state from pictures of eyes. 

 

 



• Phase 3: In Amsterdam 

• New participants rated the pictures taken in phase 1, on a Likert 

scale, by the following criteria 

• Attractiveness 

• Weight 

• Intelligence 

• Masculinity/Femininity 

 



The five phase 2 tasks 

• Identify rejector from the two individuals presented 

• (1) Pictures: 5 seconds exposure 

• (2) Pictures: 1 second exposure 

• (3) Videos: Reading cartridge instructions 

• (4) Videos: All emotions 

• (5) Videos: Neutral to Anger 



Phase 2: Tasks 

• Photos 5 seconds 



Who refused the proposal? 



Phase 2: Tasks 

• Photos 5 seconds 

• Photos 1 second 



Who refused the proposal? 



Phase 2: Tasks 

• Photos 5 seconds 

• Photos 1 second 

• ‘Cartridge’ video 



Who refused the proposal? 



Phase 2: Tasks 

• Photos 5 seconds 

• Photos 1 second 

• ‘Cartridge’ video 

• Emotions video 



Who refused the proposal? 



Phase 2: Tasks 

• Photos 5 seconds 

• Photos 1 second 

• ‘Cartridge’ video 

• Emotions video 

• Neutral – Anger video 



Who refused the proposal? 



What might predict rejection? 

• Physiological  traits: 

• Gender 

• Some studies show that men reject more than women (Eckel and Grossman, 1994; 
Solnick, 2001) 

• Facial Width 

• Associated with aggression, dominance, and achievement drive (Lewis et al., 2012; 
Carre and McCormick, 2008). Correlates with level of testosterone during puberty 
(Lefevre et al., 2013). 

• Symmetry 

• Associated with attractiveness, and greater genetic quality (ability to maintain a normal 
phenotype under stress). Asymmetries indicate developmental instability and aging.  
Symmetric people receive greater offers in UG games (Zaatari et al., 2009) 

• Masculinity 

• Testosterone levels may predict rejection (Burnham, 2007) 

• Averageness 

• Features close to the average are associated with attractiveness. Some evidence that 
attractive people reject more (Solnick and Schweitzer, 1999). Attractive people more 
egalitarian (Price et al., 2010) 

 



    Facial width (FWHR) 

 



  Facial Asymmetry 

 



    Facial Averageness 

 



       Facial Masculinity 

 



• Subjective physiological measures 

• Beauty 

• Weight (Over-or-underweight)   

• May be associated with status  

• Masculinity 

• Testosterone levels may predict rejection 

• Intelligence 

• Smarter responders may take the money? 

 



Emotions  

• Valence of emotion:  

• Negative emotions are a driver of rejection (Bosman et al., 2001; van t’ Wout et al., 2006) 

• Anger 

• Some evidence that anger specifically predicts rejection (Sanfey et al., 2003; Ma et al., 2012) 

 

• We have a number of measures of anger: 

• (1) Baseline anger 

• In photos 

• In two different videos 

• (2) Reactive anger 

• In reaction to offers 

 

 

• Use Noldus Facereader to analyse data. 

 



Facereader registers the six basic universal 

emotions plus neutrality 

• These are 

• Happiness 

• Anger 

• Sadness 

• Disgust 

• Fear 

• Surprise 

• Neutrality 

• Facereader also reports the overall valence of emotion [-1, 1]. 

• Unlike other neuroeconomic methodologies, Facereader 
translates physiological  responses directly into psychological 
models. 

 



Features associated with the emotions 

NEUTRALITY SADNESS 

 
Drooping eyelids 

 

Raised inner corners of 

eyebrow 

 

Lip corners pulled down 

 

Lower  lip raised 

ANGER 

 
Tightened  lower and upper 

eyelids 

 

Eyebrows lowered and 

drawn together 

 

Lips pressed together 

 

Lip corners tightened 



FEAR 

 
Upper eyelids raised 

 

Tensed lower eyelids 

 

Eyebrows raised and 

drawn together 

 

Lips stretched back 

 

SURPRISE 

 
Upper eyelids raised 

 

Eyebrows raised 

 

Jaw dropped down 

DISGUST 

 
Nose wrinkling 

 

Raised upper lip 

(if asymmetric, 

signals contempt) 

HAPPINESS 

 
Cheeks raised 

 

Eyebrows lowered 

 

Skin between 

eyebrow and eyelid 

pulled down 



What Facereader does 



“Smiling” for a picture 



      Results: Outline 
1) How observers make guesses and how well they 

do. 

2) How they should they make their guesses. What 
cues predict rejection. 

3) The role of anger and the relationship between 
anger, rejection, and predictability 

4) Evidence for different types in the population: 
angry buttons, teddy bears and imitators, and what 
might distinguish them. 

 



Results – Phase 1 

• Mini ultimatum game with direct choice: 

 

 

 
Accept Reject 

4,5 62 0 62 

7,2 49 20 69 



5s Photos – Accuracy by responder 

70.8% 

p < 0.01 



5s Photos – Accuracy by observer 

69.7% 

p < 0.01 

People who reject when they play game score better 

than people who accept: 56.8% vs 51.9% accuracy 

over all tasks (p<0.01) 

 

Scores on the eyes test and our task are positively 

correlated (ρ=0.12, p=0.05) 



Cartridge Videos– Deviations from 50% 

55.2% 

p = 0.62 



Accuracy Rates: Photo and Video tasks pooled 

 

Responder

s: 

more than 

half correct 

Observers: 

more than 

half correct 

Accuracy N 

observers 

All photo tasks 70.6%*** 66.4%*** 54.6%*** 128 

All video tasks 57.4% 57.8%** 51.6%* 156 

All tasks 63.8%*** 61.8%*** 53.0%*** 284 

***p<0.01, **p<0.05, *p<0.10 

Better performance on photos than on videos 

 

Videos may contain too much distracting activity 



Which cues do observers use to predict rejection?

 Anger, Facial Asymmetry, and Gender   

 

Baseline Anger 0.027 *** 

Facial width-to height ratio 0.004 

Facial asymmetry 0.031 *** 

Facial masculinity -0.001 

Perceived attractiveness -0.013 

Perceived intelligence -0.008 

Perceived weight -0.004 

Female -0.028 * 

Obs 69 



Which cues do observers use, by gender of 

responder?    

 
Women Men 

Baseline Anger 0.036 * 0.025 ** 

Facial width-to height 

ratio 
0.022 -0.003 

Facial asymmetry 0.034 * 0.025 * 

Facial masculinity -0.018 0.011 

Perceived attractiveness -0.039 ** 0.008 

Perceived intelligence -0.026 -0.006 

Perceived weight -0.008 0.029 * 

Obs 30 37 



Which cues actually work to predict rejection? 

Facial Asymmetry  



Reactive Anger: Emotional responses to low offers: Rejecters 

exhibit more anger and sadness, and less happiness. 



Relationship between Baseline  Anger and 

rejection behavior: Three types? 

• We suggest that there are three types in the population: 

• Angry Buttons: Exhibit baseline anger, get angry at low offer, 

and reject 

• Teddy bears: Do not exhibit baseline anger and accept 

• Imitators: Exhibit baseline anger, do not get angry at low offer, 

and accept. 

 

• Observers can tell the Angry Buttons from the Imitators 



Defining types based on Baseline Anger and decision 

 

Baseline  

Anger 



For rejecters, anger at observing an unfair offer correlates 

with baseline anger  

ρ=0.89 (p=0.02) 

Baseline  

Anger 



For acceptors, there is no such correlation 

Baseline  

Anger 



Who are predictable? Angry buttons and Teddy 

bears     

 

Angry Button 0.055 ** 

Teddy Bear 0.061 *** 

Imitator -0.006 

Facial width-to height ratio 0.016 

Facial asymmetry -0.005 

Facial masculinity 0.001 

Perceived attractiveness 0.001 

Perceived intelligence -0.018 

Perceived weight -0.024 * 

Female 0.002 

Obs 69 



Rejecters with an Angry Button are easier to 

judge 



Responders judged correctly 

 
Anger on neutral footage 

Pairs with 

other 

rejecters 

All pairs 

 

Pairs with an 

Angry rejecter 

Pairs with a 

very Angry 

rejecter 

5s photos 54.0% 70.8%*** 74.1%*** 69.2%*** 

1s photos 53.2% 61.8%*** 67.9%*** 71.7%*** 

Cartridge 

videos 
34.0%** 52.1% 68.4%*** 69.4%*** 

Neutral-

anger videos 
40.0% 57.8% 69.8%*** 81.6%*** 

Emotions 

videos 
39.6% 65.7% 65.5%** 77.8%*** 

Overall 40.7% 61.8%*** 75.4%*** 85.2%*** 
***p<0.01, **p<0.05, *p<0.10 

Anger on neutral footage 

All 

responders 

 

 Angry 

rejecter 

Very Angry 

rejecter 

5s photos 70.8%*** 74.1%*** 69.2%*** 

1s photos 61.8%*** 67.9%*** 71.7%*** 

Cartridge 

videos 
52.1% 68.4%*** 69.4%*** 

Neutral-

anger videos 
57.8% 69.8%*** 81.6%*** 

Emotions 

videos 
65.7% 65.5%** 77.8%*** 

Overall 61.8%*** 75.4%*** 85.2%*** 



How can you tell Angry Buttons from Imitators? 

They can be distinguished by ASYMMETRY 



Conclusions 

• Observers can predict who will reject at a rate significantly better 
than chance. 

• They employ facial asymmetry (correctly), gender (incorrectly) and 
baseline anger (“correctly”) as cues. 

• Baseline anger is not a signifcant correlate of rejection overall, 
because some baseline angry people do not exhbit reactive and 
accept a low offer.  

• Rejectors with high baseline anger are relatively easily distinguished 
from acceptors with high baseline anger. 

• Facial asymmetry is a physical marker distinguishing acceptors from 
rejecters and angry buttons from imitators.  

• If you always guess that the more asymmetric person is the rejecter, 
your hit rate would be 72%. 

 



The End 



Related Literature 

• Evidence that observers can predict decisions better than chance: 

• If participants can communicate 

• PD game: Dawes et al. (1977); Frank et al. (1993); Brosig 
(2002) 

• Bargaining game: Ockenfels and Selten (2000) 

• If observers see a picture taken at time of decision 

• PD game: Verplaetse et al. (2007) 

• If observers see a neutral picture or short video 

• DG: Fetchenhauer et al. (2010) 

• TG: Bonnefon et al. (2013); Efferson & Vogt (2013)  

• PD & SH: Vogt et al. (2013) 


