
Modeling:
Game theory and strategic interaction

Lecture 5
Cooperation and punishment

Prof. Dr. Heiko Rauhut
Prof. Dr. Heinrich Nax

University of Zurich, Institute of Sociology

17.3.2020

Acknowledgment: Thanks to Urs Fischbacher for the teaching material



Why are there cooperation norms? 

Ultimate questions:
Why does cooperation emerge?
How does punishment enforce cooperation norms?
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Definitions of social norms 

(important for the argument of enforcement of cooperation by 
punishment due to adherence to cooperation norms)

Pattern of behavior in a particular group, community, or culture, 
accepted as normal and to which an individual is accepted to conform.
http://www.businessdictionary.com/definition/social-norm.html

Axelrod (1986): „A norm exists in a given social setting to the extent 
that individuals usually act in a certain way and are often punished 
when seen not to be acting in this way“.

Coleman (1990): „A norm exists only when others assume the right to 
affect the direction an actor’s action will take. [...] Acceptance of the 
legitimacy of others’ right to partially control his action is necessary to 
establish the norm that gives him a legitimate right to control others’ 
similar actions.“

A social norm is
− a behavioral regularity that 
− rests on a common belief of how one should behave and
− is enforced by informal sanctions.
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Voluntary cooperation in the public goods game

Group with n subjects.
yi is endowment of player i.
2 investment possibilities

− Private account
− Public good (called “project”, “alternative B”)

ci = contribution to the public good.
Simultaneous contribution decision.
One-shot game or finitely repeated game.
Average contribution in the group or contribution vector as feedback.
Income per period:
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Prediction

Marginal per capita return (MPCR) α determines incentive:
If α < 1: ci = 0 is a dominant strategy
If nα > 1 surplus maximization requires ci = yi

Typical example
− n = 4
− yi = 20
− α = 0.4
− groups randomly rematched for 10 periods (stranger design) 
− or stable group composition for 10 periods (partner design)
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Determinants of Voluntary Cooperation
Isaac, Walker, Thomas (1984)

• Aim: Isolate effects of group size and α.

• πi = y-ci + αΣci

• α  measures the private marginal benefit, nα the social marginal benefit. 

• 10 periods, public information, groups composition does not change.

• Information feedback at the end of each period: sum of contributions and 
private income. 

4L: n=4, MPCR=.3, nα=1.2 4H: n=4, MPCR=.75, nα =3
10L: n=10, MPCR=.3, nα =3 10H: n=10, MPCR=.75, nα =7.5

6



7

• Cooperation decreases over time.
• Cooperation increases with α
• Group size effect mixed.



Results

Table shows average contributions in percent
Cooperation increases with MPCR for both n.
Cooperation increases with n if MPCR is low (not when it is high). 
Cooperation decreases with n if group benefit nα constant. 
Cooperation decreases over time, in particular in treatments with low 
MPCR.
MPCR-effect is present in all periods.
Group size effect at low MPCR vanishes over time.

MPCR=.3 MPCR=.75
n=4 4L: 19 4H: 57
n=10 10L: 33 10H: 59
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Why do people cooperate?

Mistakes:
− initially they may not understand that zero cooperation is a dominant strategy. 

Strategic cooperation
− Repeated game (Kreps et al., JET 1982)
− Reputation formation
− Fear of punishment
Social preferences
− Altruism, “warm glow”, efficiency-seeking motives
− Conformity, conditional cooperation, reciprocity
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Why does cooperation decline over time?

Mistakes
− It takes time to learn to play the dominant strategy.
Strategic cooperation 
− Higher benefits of a good reputation with a longer horizon
Social preferences
− Subjects are conditionally cooperative and learn that there are 

free-riders in the group.
− As a response they punish other group members by choosing 

lower cooperation levels.
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Is there non-strategic cooperation?

One-shot-game rules out strategic cooperation but it also rules out learning to 
play the dominant strategy. 
Partner-Stranger-Comparison (Andreoni 1988)
− Partner: same group composition in all periods.
− Stranger: random composition of groups in every period. 

− If partners cooperate more: support for strategic cooperation 
hypothesis

− However: It is also consistent with a discoordination hypothesis. 
Conditional cooperators can better avoid discoordination in a partner 
design. 
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Croson 1996
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Partners versus Strangers

Cooperation of Partners and Strangers (Source: 
Fehr and Gächter AER 2000)
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Contributions by mistake
Houser and Kurzban (AER 2002)

If subjects contribute because they want to cooperate, they 
should not when they play with robots.
Dominant strategy is dominant also when the other subjects’ payoffs is 
taken into account.

Treatment in which robots play as subjects in another treatment.
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Results
Houser and Kurzban
(AER 2002)

Almost 50% of the contributions are attributed to confusion.
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Direct Evidence for Conditional Cooperation
(Fischbacher, Gächter & Fehr Econ Lett 2001)

n = 4, MPCR = .4
One-shot game
Subjects choose... 
− An unconditional contribution
− A conditional contribution, i.e., for every given average contribution of the other 

members they decide how much to contribute. 
At the end one player is randomly chosen. For her the contribution schedule 
is payment relevant, for the other three members the unconditional 
contributions is payment relevant. 
A selfish player is predicted to always choose a conditional contribution of zero. 
Note that a selfish player may have an incentive to choose a positive unconditional 
contribution if she believes that others are conditionally cooperative. 
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Decision Screen
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Results

Unconditional cooperation is virtually absent.
Heterogeneity:
− Roughly half of the subjects are conditional cooperators.
− Roughly one third is selfish.
− A minority has a “hump-shaped” contribution schedule
Question: Can the observed pattern of conditional cooperation explain the 
unraveling of cooperation?
− Assume adaptive expectations. Subjects believe that the other group members behave 

in the same way as in the previous period. 
− This implies that over time the conditional cooperators contribute little although they are 

not selfish. 
− This result holds qualitatively for any kind of adaptive expectations.
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A Comparison

21

Burton-Chellew, et al. (2016) find similar conditional cooperation patterns when people play 
against robots. 



Norm Enforcement

A social norm is
− a behavioral regularity that 
− rests on a common belief of how one should behave and
− is enforced by informal sanctions.
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Cooperation, Punishment & Social Norms 
(Fehr & Gächter AER 2000, Nature 2002)

Stage 1: typical linear public goods design: n = 4, α = 0.4.
Stage 2: Punishment opportunity
− Subjects are informed about each member’s contribution. 
− Subjects can punish other group members at a cost to themselves.
− A punished subject could not lose more than the first-stage income. 
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Punishment: Incentives to Obey the Norm
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Source: Fehr&Gächter, Nature 2002
Note: You could replicate respective
earning differences of „punishers“ with the
Fehr & Gächter 2000 data (see also 
Gächter, Renner Sefton 2008, Science)



Public  Goods with Punishment Opportunity
Conclusions

Punishment opportunity allows enforcement of cooperative norms. 
Subjects whose contributions are below a relevant reference points 
are punished.
By those who cooperate
This also enhances cooperation in a perfect stranger design. 
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Norms of cooperation in a cross-societal perspective
Herrmann, Thöni & Gächter (Science 2008)
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• Which cooperation levels do emerge in different pools?
• Repeated games (10 periods), n=4, N-P sequence.
• N=1128 participants in 15 different subject pools.

• Prediction: Free riding in the N-experiment and multiple equilibria (i.e., 
cooperation levels) in the P-experiment.
 What gets punished might be culture-dependent (“local norms”)
 Punishment can stabilise “everything” (Boyd & Richerson).



Unified procedures

Chengdu (China)

Same software (z-Tree)
Same (translated) instructions,
Same experimenter (B.H.)
Similar subject pools (university 
undergrads), same age, (upper) 
middle class
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9.21154

6.546875

6.1458330833

5.8636360909

17.8214

16.9705882353

16.7187335

15.0217

13.8928572143

12.1071429524

13.4666666667

10.6625

13.2353

11.9706472486

11.3026

9.9090907273

10.3077

6.578125

6.7708335

5.9318181818

18.5536

17.7352941176

17.57291675

15.7717

14.6964285714

13.2738094286

14.0833333333

12.1625

12.8971

12.6034222564

11.7434

11.8409089091

10.0577

6.71875

6.7083330833

6.0681819091

18.875

18.1617647059

17.4270665

16.2609

14.4107142857

14.1071427619

14.0333333333

13.025

13.3824

12.83984324

11.7632

11.4545452727

10

6.453124875

7.9374998333

6.0000002727

18.2321

18.3676470588

17.645833

16.3587

15.2678572143

14.3928572381

15.4166666667

14.35

13.9706

13.0507850459

11.1908

12.681818

9.57692

6.968749875

7.6041665

6.2045451818

18.5536

18.6911764706

17.34375

16.6196

16.4464285714

15.2857142857

14.4166666667

15.5875

13.0147

13.305681409

12.1842

11.7499998182

9.90385

7.156249875

7.6041665833

6.5000002727

18.6786

18.7352941176

16.791683

17.1957

16.3749999286

16.0476191429

15.2166666667

16.0625

13.1765

13.3502740776

12.1513

11.2272729091

10.2692

7.53125

6.24999975

5.9999997273

18.0536

18.3235294118

16.749983

17.0326

16.7321428571

16.8095239048

15.5

16.4375

13.6912

13.3872887495

12.1842

10.681818

10.8462

7.84375

6.375

5.2272728182

18.1786

18.0735294118

16.885417

17.5652

16.3035715

17.285714381

16

16.1375

12.4118

13.2582133216

12.3882

9.7045454545

9.71154

7.843749875

7.12500025

4.9545452727

16.8393

17.0147058824

15.15625

16.4565

14.6964284286

17.5119045714

14.6833333333

14.875

11.7059

12.4966783418

11.5724

10.0681816364

9.09615

7.624999875

6.6249998333

5.2499999091



		



P

Mean contributions in the first period of the  N-experiment

Mean contributions in the 
first period of the P-experiment

D: Mean contributions in the first period of the 
N-experiment and the first period of the P-experiment

Boston

St. Gallen

Zurich

Minsk

Samara

Strasbourg

Muscat

Nottingham

Dnipropetrovs'k

Copenhagen

Riyadh

Istanbul

Chengdu

Seoul

Bonn

Athens



		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		0.524		0.524		0.304		0.304		0.214		0.214		0.332		0.332		0.358		0.358		0.226		0.226		0.31		0.31		0.098		0.098		0.182		0.182		0.21		0.21		0.228		0.228		0.282		0.282		0.314		0.314		0.246		0.246		0.314		0.314

		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen

		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham

		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk

		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul

		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn

		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen

		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara

		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu

		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich

		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul

		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens

		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k

		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh

		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat



Boston

St. Gallen

Nottingham

Minsk

Istanbul

Bonn

Copenhagen

Samara

Chengdu

Zurich

Seoul

Athens

Dipropetrovs'k

Riyadh

Muscat

Change in contribution per unit of others' 
contribution in t-1

B: Conditional cooperation in the N-experiment

1.16

0.905

0.774

0.753

0.725

0.674

0.646

0.597

0.565

0.559

0.559

0.395

0.37

0.294

0.136



		





		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		0.73		0.73		1.868		1.868		0.328		0.328		0.344		0.344		0.23		0.23		0.169		0.169		0.666		0.666		0.46		0.46		0.314		0.314		0.158		0.158		1.218		1.218		0.199		0.199		0.394		0.394		0.856		0.856		1.36		1.36

		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston

		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh

		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich

		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens

		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat

		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul

		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu

		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk

		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara

		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen

		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul

		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn

		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k

		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen



Nottingham

Boston

Riyadh

Zurich

Athens

Muscat

Seoul

Chengdu

Minsk

Samara

St. Gallen

Istanbul

Bonn

Dipropetrovs'k

Copenhagen

Change in contribution per received 
punishment point

A: Change in contributions after punishment if contribution above average

0.26

0.037

0.028

-0.057

-0.072

-0.092

-0.138

-0.2

-0.271

-0.279

-0.281

-0.281

-0.408

-0.456

-0.637



		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		Boston		0.626		0.626		0.334		0.334		0.588		0.588		0.208		0.208		0.252		0.252		0.25		0.25		0.442		0.442		0.488		0.488		0.234		0.234		0.128		0.128		0.124		0.124		0.126		0.126		0.148		0.148		0.144		0.144		0.332		0.332

		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen		St. Gallen

		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham		Nottingham

		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul		Seoul

		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu		Chengdu

		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich		Zurich

		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen		Copenhagen

		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn		Bonn

		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk		Minsk

		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul		Istanbul

		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara		Samara

		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh		Riyadh

		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat		Muscat

		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens		Athens

		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k		Dipropetrovs'k



Boston

St. Gallen

Nottingham

Seoul

Chengdu

Zurich

Copenhagen

Bonn

Minsk

Istanbul

Samara

Riyadh

Muscat

Athens

Dipropetrovs'k

Change in contribution per received 
punishment point

B: Change in contributions after punishment if contribution below average

0.77

0.489

0.403

0.317

0.29

0.271

0.252

0.222

0.099

0.096

0.086

0.047

0.018

0.014

-0.124



		

								[-20,-11]		[-10,-1]		[0]		[1,10]		[11,20]		sigma_citylevel		sigma_ind																																																																																																																						city		Civic Norms		punneg		punnonneg		ratio

						Muscat		-2.11413		-1.329718		1.255556		1.049892		1.48913		0.77		1.24																																																																																		sigma_ind		mean																																		Athens		7.462		1.004		1.0184		1.0143426295

						Riyadh		-1.4295774648		-1.1865828092		0.6237623762		0.605870021		0.9366197183		0.54		0.79																																										Civic Norms		Athens		Bonn		Boston		Chengdu		Copenhagen		Dnipropetrovs’k		Istanbul		Minsk		Nottingham		Riyadh		Samara		Seoul		St. Gallen		Zurich										Athens		0.65		5.7999999636																																		Bonn		8.886		0.97482		0.1278		0.1311011264

						Minsk		-2.189189		-0.785331		0.3115016		0.5313059		0.9391892		0.44		0.71																																								Athens		7.462		0.65																																				Bonn		0.1		14.4866666667																																		Boston		8.66		1.579		0.0812		0.0514249525

						Athens		-1.2333333333		-0.9894736842		1.3677419355		0.8042105263		0.8		1.01		0.65																																								Bonn		8.886				0.1																																		Boston		0.05		17.98037																																		Chengdu		9.338		0.9463		0.1504		0.1589347987

						Samara		-2.102894		-0.9903448		0.4104046		0.7075862		0.7363344		0.51		0.5																																								Boston		8.66						0.05																																Chengdu		0.13		13.87375																																		Copenhagen		9.275		1.354		0.1061		0.0783604136

						Dnipropetrovs’k		-2.1764705882		-0.8174157303		0.3392857143		0.3342696629		0.4705882353		0.3		0.34																																								Chengdu		9.338								0.13																														Copenhagen		0.12		17.7485294118																																		Dnipropetrovs’k		7.611		1.1931		0.3587		0.3006453776

						Istanbul		-2.7857142857		-1.1062091503		0.3120915033		0.3839869281		0.9285714286		0.3		0.24																																								Copenhagen		9.275										0.12																												Dnipropetrovs’k		0.34		10.8795453636																																		Istanbul		9.79		1.2141		0.3673		0.302528622

						Zurich		-2.576087		-0.8744038		0.0546282		0.2655008		0.3478261		0.12		0.2																																								Dnipropetrovs’k		7.611												0.34																										Istanbul		0.24		7.1265624375																																		Minsk		6.909		1.079		0.4734		0.4387395737

						Seoul		-2.7959183673		-0.8606060606		0.0916515426		0.2560606061		1.2040816327		0.18		0.19																																								Istanbul		9.79														0.24																								Minsk		0.71		12.92355																																		Nottingham		8.653		1.2955		0.1008		0.0778077962

						Chengdu		-2.5339805825		-0.7276315789		0.0808477237		0.2592105263		0.2524271845		0.16		0.13																																								Minsk		6.909																0.71																						Muscat		1.24		9.89808																																		Riyadh		8.316		1.2423		0.6675		0.5373098285

						Copenhagen		-3.1739130435		-0.9226804124		0.0673076923		0.3402061856		0.4347826087		0.08		0.12																																								Nottingham		8.653																		0.06																				Nottingham		0.06		15.0142857286																																		Samara		8.05		1.1868		0.6006		0.5060667341

						St.Gallen		-3.0046785323		-0.8954438645		0.1349329364		0.2096662639		0.3768776274		0.12		0.117																																								Riyadh		8.316																				0.79																		Riyadh		0.79		6.9145832417																																		Seoul		8.832		0.9944		0.1817		0.1827232502

						Bonn		-2.9350649351		-0.6597077244		0.0654069767		0.1503131524		0.5454545455		0.13		0.1																																								Samara		8.05																						0.5																Samara		0.5		11.72435																																		St. Gallen		8.583		1.3111		0.1503		0.1146365647

						Nottingham		-3.9130434783		-0.8064516129		0.07421875		0.1935483871		0.152173913		0.08		0.06																																								Seoul		8.832																								0.19														Seoul		0.19		14.6511904762																																		Zurich		8.583		1.0915		0.1329		0.1217590472

						Boston		-2.741935		-0.9568965		0.076284		0.0862069		0.1774193		0.05		0.05																																								St. Gallen		8.583																										0.117												St.Gallen		0.117		16.733328275

																																																												Zurich		8.583																												0.2										Zurich		0.2		16.15109

																																																						Civic Norms		Profit P/ProfitN						Civic Norms		Athens		Bonn		Boston		Chengdu		Copenhagen		Dnipropetrovs’k		Istanbul		Minsk		Nottingham		Riyadh		Samara		Seoul		St. Gallen		Zurich

																																																						7.462		0.5543316775				Athens		7.462		0.5543316775

																																																						8.886		0.9461004785				Bonn		8.886				0.9461004785

																																																						8.66		1.0909600575				Boston		8.66						1.0909600575

																																																						9.338		0.9639694122				Chengdu		9.338								0.9639694122

																																																						9.275		1.0276742933				Copenhagen		9.275										1.0276742933

																																																						7.611		0.7164679533				Dnipropetrovs’k		7.611												0.7164679533																												sigma_ind		Athens		Bonn		Boston		Chengdu		Copenhagen		Dnipropetrovs’k		Istanbul		Minsk		Muscat		Nottingham		Riyadh		Samara		Seoul		St.Gallen		Zurich

																																																						9.79		0.7305772445				Istanbul		9.79														0.7305772445																								Athens		0.65		5.7999999636

																																																						6.909		0.7611612038				Minsk		6.909																0.7611612038																						Bonn		0.1				14.4866666667

																																																						8.653		0.9962614812				Nottingham		8.653																		0.9962614812																				Boston		0.05						17.98037

																																																						8.316		0.5640659139				Riyadh		8.316																				0.5640659139																		Chengdu		0.13								13.87375

																																																						8.05		0.691571511				Samara		8.05																						0.691571511																Copenhagen		0.12										17.7485294118

																																																						8.832		0.9695752329				Seoul		8.832																								0.9695752329														Dnipropetrovs’k		0.34												10.8795453636

																																																						8.583		0.9781674816				St. Gallen		8.583																										0.9781674816												Istanbul		0.24														7.1265624375

																																																						8.583		1.0010439287				Zurich		8.583																												1.0010439287										Minsk		0.71																12.92355

																																																																																																				Muscat		1.24																		9.89808

																																																																																																				Nottingham		0.06																				15.0142857286

																																																																																																				Riyadh		0.79																						6.9145832417

																																																																																																				Samara		0.5																								11.72435

																																																																																																				Seoul		0.19																										14.6511904762

																																																																																																				St.Gallen		0.16																												16.733328275

																																																																																																				Zurich		0.16																														16.15109

																																																														Civic Norms		sigma_ind

																																																												Athens		7.462		0.65

																																																												Bonn		8.886		0.1

																																																												Boston		8.66		0.05

																																																												Chengdu		9.338		0.13

																																																												Copenhagen		9.275		0.12

																																																												Dnipropetrovs’k		7.611		0.34

																																																												Istanbul		9.79		0.24

																																																												Minsk		6.909		0.71

																																																												Nottingham		8.653		0.06

																																																												Riyadh		8.316		0.79

																																																												Samara		8.05		0.5

																																																												Seoul		8.832		0.19

																																																												St. Gallen		8.583		0.117

																																																												Zurich		8.583		0.2

				[-20,-11]		[-10,-1]		[0]		[1,10]		[11,20]		sigma_citylevel		sigma_ind

		Muscat		-2.11413		-1.329718		1.255556		1.049892		1.48913		0.77		1.24

		Riyadh		-1.4295774648		-1.1865828092		0.6237623762		0.605870021		0.9366197183		0.54		0.79

		Minsk		-2.189189		-0.785331		0.3115016		0.5313059		0.9391892		0.44		0.71

		Athens		-1.2333333333		-0.9894736842		1.3677419355		0.8042105263		0.8		1.01		0.65

		Samara		-2.102894		-0.9903448		0.4104046		0.7075862		0.7363344		0.51		0.5

		Dnipropetrovs’k		-2.1764705882		-0.8174157303		0.3392857143		0.3342696629		0.4705882353		0.3		0.34

		Istanbul		-2.7857142857		-1.1062091503		0.3120915033		0.3839869281		0.9285714286		0.3		0.24

		Seoul		-2.7959183673		-0.8606060606		0.0916515426		0.2560606061		1.2040816327		0.18		0.19

		St.Gallen		-3.0046785323		-0.8954438645		0.1349329364		0.2096662639		0.3768776274		0.12		0.16

		Zurich		-2.576087		-0.8744038		0.0546282		0.2655008		0.3478261		0.12		0.16

		Chengdu		-2.5339805825		-0.7276315789		0.0808477237		0.2592105263		0.2524271845		0.16		0.13

		Copenhagen		-3.1739130435		-0.9226804124		0.0673076923		0.3402061856		0.4347826087		0.08		0.12

		Bonn		-2.9350649351		-0.6597077244		0.0654069767		0.1503131524		0.5454545455		0.13		0.1

		Nottingham		-3.9130434783		-0.8064516129		0.07421875		0.1935483871		0.152173913		0.08		0.06

		Boston		-2.741935		-0.9568965		0.076284		0.0862069		0.1774193		0.05		0.05
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Punishment of negative deviations

Punishment of non-neg. deviations
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Cooperation in the P-experiment

0
2
4
6
8

10
12
14
16
18
20

1 2 3 4 5 6 7 8 9 10
Period

M
ea

n 
co

nt
rib

ut
io

n

Athens (5.8)
Istanbul (7.1)
Nottingham (15.0)
Riyadh (6.9)
Chengdu (13.9)
Seoul (14.7)
Zurich (16.2)
Bonn (14.5)
Boston (18.0)
Samara (11.7)
St. Gallen (16.7)
Minsk (12.9)
Muscat (9.9)
Copenhagen (17.8)
Dnipropetrovs’k (10.9)
mean (12.7)



Anti-social punishment & cooperation
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Cooperation in the N-experiment
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Summary Herrmann et al.

Repeated public good experiments in fifteen subject pools to study development 
of cooperation. 
In the N-experiment cooperation breaks down everywhere; “unique equilibrium”. 
In the P-experiment punishment stabilises cooperation at vastly different levels; 
“multiple equilibria”. 
Behaviour similar within a given culture, different  between cultures. 
Punishment behaviour is strongly different between subject pools.
Results consistent with theories of cultural evolution. 
Results might also be relevant for discussions of social capital.



What do people choose when they can?

Gürerk, Irlenbusch, Rockenbach (2013)
People initially prefer an institution without punishment but move to an 
institution with.
Sutter, Haigner, Kocher (2010)
People tend to opt for reward institutions even though punishment 
institutions lead to higher average profits.
Fischbacher, von Hesler (2017)
It depends on the situation whether reward or punishment is preferred. 
People choose the option that is most desired.



Choosing: punishment or not

Gürerk, Ö., Irlenbusch, B. and Rockenbach, B., 2006. The competitive advantage of 
sanctioning institutions. Science, 312(5770), pp.108-111.
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Samek, A. S., & Sheremeta, R. M. 
(2014). “Recognizing contributors: an 
experiment on public 
goods.” Experimental 
Economics, 17(4), 673-690. 



Results V: Aversion from shame more powerful 
motivator than anticipation of prestige

Samek, A. S., & Sheremeta, R. M. (2014). “Recognizing contributors: an experiment on public 
goods.” Experimental Economics, 17(4), 673-690. 



Concluding remarks on behavioral models of social
norms

Models of social preferences 
− Inequality aversion (Fehr and Schmidt, 1999).
− Reciprocity (Rabin 1993, Levine 1998).
Can cope individual preferences but less so cultural differences.

Model with flexible norms 
López-Pérez (2008)
There is also heterogeneity in norm enforcement.
Cannot explain the heterogeneity of norms.

Model to come
…have to take temporal development into account.
Requires a better understanding of individual heterogeneity. 
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