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Sanctioning free riders is a public goodSanctioning free riders is a public good
Empirical and theoretical research on mutual-aid games indicates thaEmpirical and theoretical research on mutual-aid games indicates tha
engaged in joint enterprises Since punishment is often costly howevengaged in joint enterprises. Since punishment is often costly, howev
sanctioning system itself is a public good that can be exploited.sanctioning system itself is a public good that can be exploited.

Public goodPublic good 
I t i l bliIn a  typical public gyp p g
20 t20 euros to a comm
then divide it equalthen divide it equal
declining contributiodeclining contributio

If players after eacIf players, after eac
contributions increacontributions increa

d l tand players are temp y
others to punish freothers to punish fre

Pool vs peePool vs. peep
Peer punishment aPeer punishment, a
institutionalized forminstitutionalized form
pool before engaginpool before engagin
idi ill Thriding will occur. Thg

that case is not)that case, is not). 

Individual based coIndividual-based co
order free riders areorder free riders are
not (upper figure) Bnot (upper figure). B
not to participate innot to participate in

In the gameIn the game g
Economic experimeEconomic experime
those who do not cthose who do not c

fincreasingly from pg y p
i h dpunished, peer punp p p

Social learning leads to a social contractSocial learning leads to a social contractg
Most investigations so far have considered peer punishment: playeMost investigations, so far, have considered peer punishment: playe
themselves Only a minority of studies have considered so called pothemselves. Only a minority of studies have considered so-called po
punishment pool before engaging in the public good game without apunishment pool before engaging in the public good game, without a
investigations show that peer punishment is more efficient than poolinvestigations show that peer punishment is more efficient than pool 
l d t l i h t if ti l i d dleads to pool punishment if sanctions are also imposed on second-op p p

ti i S t th hnctioning Systems throughnctioning Systems through g y g
i l icial Learningcial Learningc a ea g

Ecology Program IIASA; Faculty of MathematicsEcology Program, IIASA; Faculty of Mathematics, 
ersity of Vienna Austria)ersity of Vienna, Austria)

at the threat of punishment can curb free riding in human groupsat the threat of punishment can curb free riding in human groups 
ver this raises an issue of second-order free riding: indeed thever, this raises an issue of second order free riding: indeed, the 

games with punishmentgames with punishment
d i t f l d id t t ib t b t 0 dgood experiment, four players can decide to contribute between 0 and g p , p y

l k i th t th i t ill d bl it t t dmon pool, knowing that the experimenter will double its content and g
ly between all four players The temptation to free ride leads toly between all four players. The temptation to free ride leads to 
onsons.

ch round can impose fines on others at a cost to themselves thech round, can impose fines on others, at a cost to themselves, the 
ase. Sanctioning boosts the public good. But it is itself a public good,ase. Sanctioning boosts the public good. But it is itself a public good, 

t d b d d f idi (th l iti th illi fmpted by second-order free riding (thus exploiting the willingness of p y g ( p g g
ee riders) (Fehr and Gächter Nature 2000)ee riders).       (Fehr and Gächter, Nature, 2000) 

r punishmentr punishmentp
as described above can be viewed as self justice A moreas described above, can be viewed as self-justice. A more 
m of sanctioning is pool punishment: players pay into a punishmentm of sanctioning is pool punishment: players pay into a punishment 
ng in the public good game, and hence before knowing whether freeng in the public good game, and hence before knowing whether free 

hi i tl i th b f f id ( h lf j ti ihis is costly even in the absence of free riders (whereas self-justice, in y ( j ,

omputer simulations show that pool punishment dominates if secondomputer simulations show that pool punishment dominates if second-
e punished (lower figure) but peer punishment dominates if they aree punished (lower figure), but peer punishment dominates if they are 
Both forms of sanctioning only emerge if players have also the optionBoth forms of sanctioning only emerge if players have also the option 

n the interaction. (Sigmund et al, Nature 2010)n the interaction.                             (Sigmund et al, Nature 2010)

lablab
ents confirm the theoretical results If second order punishment (ofents confirm the theoretical results. If second-order punishment (of 

contribute to the sanctioning institution) is allowed players switchcontribute to the sanctioning institution) is allowed, players switch 
( f ) f feer to pool punishment (see figure). If second-order free riders are not p p ( g )

i h t il b t l d t l t bl ti inishment prevails, but leads to a less stable cooperative regime.p p g

rs can impose fines on those who exploited them at a cost tors can impose fines on those who exploited them, at a cost to 
ol punishment In such scenarios players contribute to aol punishment. In such scenarios, players contribute to a 

as yet knowing who the free riders are Theoretical and experimentalas yet knowing who the free riders are. Theoretical and experimental 
punishment but that pool punishment is more stable. Social learningpunishment but that pool punishment is more stable. Social learning 
d f id b t t i h t if th trder free riders but to peer punishment if they are not.p p y

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by International Institute for Applied Systems Analysis (IIASA)

https://core.ac.uk/display/44737792?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

