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politics demands

safe

transparent

explainable

benevolent
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industry promises

improved 
efficiency

saved lives
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but how will humans behave?
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traffic interactions
are mixed-motive games

cooperate for 
mutual benefit

exploit cooperative others 
for personal gain
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game theory experiments
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algorithm exploitation

people expect AI agents to 
cooperate

but are keen to exploit them for 
selfish gain

Karpus, Krüger, Verba, Bahrami, Deroy 2021 iScience
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why?



  

how did people feel?
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exploit a
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exploit a

guilty
disappointed
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exploit a

guilty
disappointed

happy
    victorious
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unmanned automated vehicles will get stuck in traffic



  

thank you

Bahador Bahrami Ophelia Deroy Adrian Krüger Julia Tovar Verba

Katsumi WatanabeRisako Shirai



  

let’s cooperate!

Bahador Bahrami Ophelia Deroy Adrian Krüger Julia Tovar Verba

Katsumi WatanabeRisako Shirai

jurgis.karpus@lmu.de
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game theory experiments
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results

★

★

☆

☆

2, 2

0, 3

1, 1

★ ☆

★ 2
2

0
3

☆ 3
0

1
1

Pearson’s chi square tests for difference in proportions



  31

results

★ ☆

★ 2
2

0
3

☆ 3
0

1
1

★

★

☆

☆

2, 2

0, 3

1, 1

Pearson’s chi square tests for difference in proportions



  32

is algorithm exploitation a cross-cultural 
phenomenon?
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why is there no algorithm exploitation in Japan?



  

how did people in      and      feel?

● happy
● relieved
● victorious
● angry
● guilty
● disappointed

0 6 36



  

exploiting cooperative AI

37

★ ☆

★ 2
2

0
3

☆ 3
0

1
1

Prisoner’s Dilemma

★

★

☆

☆

2, 2

0, 3

1, 1

Trust



  38

0 3 6

N  = 66 N  = 83

N  = 47 N  = 38

0 3 6

0%

50%

0%

50%

Guilty

AI

AI

AI

H

H

H

0 3 6 0 3 6

0%

50%

0%

50%

Happy

0 3 6 0 3 6

0%

50%

0%

50%

Angry
0 3 6 0 3 6

0%

50%

0%

50%

Victorious

0 3 6 0 3 6

0%

50%

0%

50%

Disappointed
0 3 6 0 3 6

0%

50%

0%

50%

Relieved

***

***

**

**

**

**

*

**
**

***

***

***

*

*

Wilcoxon rank sum tests



  39

0 3 6

N  = 66 N  = 83

N  = 47 N  = 38

0 3 6

0%

50%

0%

50%

Guilty

AI

AI

AI

H

H

H

0 3 6 0 3 6

0%

50%

0%

50%

Happy

0 3 6 0 3 6

0%

50%

0%

50%

Angry
0 3 6 0 3 6

0%

50%

0%

50%

Victorious

0 3 6 0 3 6

0%

50%

0%

50%

Disappointed
0 3 6 0 3 6

0%

50%

0%

50%

Relieved

***

***

**

**

**

**

*

**
**

***

***

***

*

*

… more guilty

in

Japan

Wilcoxon rank sum tests



  40

0 3 6

N  = 66 N  = 83

N  = 47 N  = 38

0 3 6

0%

50%

0%

50%

Guilty

AI

AI

AI

H

H

H

0 3 6 0 3 6

0%

50%

0%

50%

Happy

0 3 6 0 3 6

0%

50%

0%

50%

Angry
0 3 6 0 3 6

0%

50%

0%

50%

Victorious

0 3 6 0 3 6

0%

50%

0%

50%

Disappointed
0 3 6 0 3 6

0%

50%

0%

50%

Relieved

***

***

**

**

**

**

*

**
**

***

***

***

*

*

… more guilty

… more angry

in

Japan

Wilcoxon rank sum tests



  41

0 3 6

N  = 66 N  = 83

N  = 47 N  = 38

0 3 6

0%

50%

0%

50%

Guilty

AI

AI

AI

H

H

H

0 3 6 0 3 6

0%

50%

0%

50%

Happy

0 3 6 0 3 6

0%

50%

0%

50%

Angry
0 3 6 0 3 6

0%

50%

0%

50%

Victorious

0 3 6 0 3 6

0%

50%

0%

50%

Disappointed
0 3 6 0 3 6

0%

50%

0%

50%

Relieved

***

***

**

**

**

**

*

**
**

***

***

***

*

*

… more guilty

… more angry

… more disappointed

in

Japan

Wilcoxon rank sum tests



  42

0 3 6

N  = 66 N  = 83

N  = 47 N  = 38

0 3 6

0%

50%

0%

50%

Guilty

AI

AI

AI

H

H

H

0 3 6 0 3 6

0%

50%

0%

50%

Happy

0 3 6 0 3 6

0%

50%

0%

50%

Angry
0 3 6 0 3 6

0%

50%

0%

50%

Victorious

0 3 6 0 3 6

0%

50%

0%

50%

Disappointed
0 3 6 0 3 6

0%

50%

0%

50%

Relieved

***

***

**

**

**

**

*

**
**

***

***

***

*

*

… more guilty

… more angry

… more disappointed

in

Japan

… less happy 

in

Japan

Wilcoxon rank sum tests



  43

0 3 6

N  = 66 N  = 83

N  = 47 N  = 38

0 3 6

0%

50%

0%

50%

Guilty

AI

AI

AI

H

H

H

0 3 6 0 3 6

0%

50%

0%

50%

Happy

0 3 6 0 3 6

0%

50%

0%

50%

Angry
0 3 6 0 3 6

0%

50%

0%

50%

Victorious

0 3 6 0 3 6

0%

50%

0%

50%

Disappointed
0 3 6 0 3 6

0%

50%

0%

50%

Relieved

***

***

**

**

**

**

*

**
**

***

***

***

*

*

… more guilty

… more angry

… more disappointed

in

Japan

… less happy 

… less victorious

in

Japan

Wilcoxon rank sum tests



  44

0 3 6

N  = 66 N  = 83

N  = 47 N  = 38

0 3 6

0%

50%

0%

50%

Guilty

AI

AI

AI

H

H

H

0 3 6 0 3 6

0%

50%

0%

50%

Happy

0 3 6 0 3 6

0%

50%

0%

50%

Angry
0 3 6 0 3 6

0%

50%

0%

50%

Victorious

0 3 6 0 3 6

0%

50%

0%

50%

Disappointed
0 3 6 0 3 6

0%

50%

0%

50%

Relieved

***

***

**

**

**

**

*

**
**

***

***

***

*

*

… more guilty

… more angry

… more disappointed

in

Japan

… less happy 

… less victorious

… less relieved

in

Japan

Wilcoxon rank sum tests



  45

0 3 6

N  = 66 N  = 83

N  = 47 N  = 38

0 3 6

0%

50%

0%

50%

Guilty

AI

AI

AI

H

H

H

0 3 6 0 3 6

0%

50%

0%

50%

Happy

0 3 6 0 3 6

0%

50%

0%

50%

Angry
0 3 6 0 3 6

0%

50%

0%

50%

Victorious

0 3 6 0 3 6

0%

50%

0%

50%

Disappointed
0 3 6 0 3 6

0%

50%

0%

50%

Relieved

***

***

**

**

**

**

*

**
**

***

***

***

*

*

in       people treat 
AI and humans 
similarly

Wilcoxon rank sum tests



  46

0 3 6

N  = 66 N  = 83

N  = 47 N  = 38

0 3 6

0%

50%

0%

50%

Guilty

AI

AI

AI

H

H

H

0 3 6 0 3 6

0%

50%

0%

50%

Happy

0 3 6 0 3 6

0%

50%

0%

50%

Angry
0 3 6 0 3 6

0%

50%

0%

50%

Victorious

0 3 6 0 3 6

0%

50%

0%

50%

Disappointed
0 3 6 0 3 6

0%

50%

0%

50%

Relieved

***

***

**

**

**

**

*

**
**

***

***

***

*

*

in       people treat 
AI and humans 
similarly

in       people treat 
AI and humans 
differently

Wilcoxon rank sum tests



  47

0 3 6

N  = 66 N  = 83

N  = 47 N  = 38

0 3 6

0%

50%

0%

50%

Guilty

AI

AI

AI

H

H

H

0 3 6 0 3 6

0%

50%

0%

50%

Happy

0 3 6 0 3 6

0%

50%

0%

50%

Angry
0 3 6 0 3 6

0%

50%

0%

50%

Victorious

0 3 6 0 3 6

0%

50%

0%

50%

Disappointed
0 3 6 0 3 6

0%

50%

0%

50%

Relieved

***

***

**

**

**

**

*

**
**

***

***

***

*

*

in       people treat 
AI and humans 
similarly

in       people treat 
AI and humans 
differently

differences across 
countries greater 
for AI

Wilcoxon rank sum tests



  48

why is there no algorithm exploitation in Japan?
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people in Japan feel worse when they exploit AI
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experiment design

one-shot games

between subjects design

conducted online (real interactions)

AI behaves like humans



  



  



  



  


