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Abstract

Experimental evidence from public good games witmighment suggests that
punishment works when subjects assign it fairlysagctioning non-cooperators. This
paper reports an experiment in which punishmerasggned unfairly in the sense
that it is not linked to individual behaviour angl meted out to all group members
(irrespective of their prior behaviour). We testetlter unfair punishment generates
different contribution and punishment behaviouatigk to the standard punishment
game. Our findings suggest different dynamics oérage contributions in the
presence of unfair punishment relative to the steshgunishment game. Contribution
levels are significantly different only when sulipebave obtained experience from
both games. We also find that, although the asségwraf punishment is unaffected
after the experience of an environment with unfainishment, a history of unfair
punishment makes a difference regarding reactiansalleviation, reward and
punishment received.
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1. Introduction

A central theme in the behavioural sciences ie#amination of the ability of
punishment to sustain high cooperation rates amelgiwlate behaviour in social
dilemma games. Laboratory experiments on publiddgdmve shown that
punishment is a successful norm enforcement mestmathat fosters cooperation (for
excellent reviews, see Chaudhuri, 2007; Gachtetmrdnann, 2009). Yet, the
cooperation enhancing effect of punishment has bmerd to be sensitive to a
number of factors such as the cost and effectiveeaepunishment (see Anderson and
Putterman, 2006; Carpenter, 2007, Egas and Rie@8;Nikiforakis and Normann,
2008), second-round punishment opportunities (segaBuguma et al., 2006;
Denant-Boemont et al., 2007; Nikiforakis, 2008)d amtisocial punishment (see
Herrmann et al., 2008; Gachter and Herrmann, 22090).

The aim of this paper is to explore experimenttdily behavioural effects
triggered by the assignment of unfair punishmentigsmimpact on people’s
willingness to punish. Experimental research suggésit one condition for
punishment to work is that individuals assign itljaby sanctioning non-cooperators
only (e.g., Fehr and Gachter, 2000; Fehr and GB2@02; Masclet et al., 2003;
Herrmann et al., 2008). These findings are intégaras evidence that individuals
punish non-cooperators because they violate a véror a predisposition towards,
reciprocity. In a recent experiment, Falk et alq2) suggest the violation of fairness
principles is a major driving force of sanctionsotitated by these observations, we
extend this line of investigation by exploring wihet and if so, how an unfair
environment that violates such principles may aféejects’ willingness to use
punishment.

Previous evidence from bargaining and public goaies (e.g., Henrich et al.,
2004 and Herrmann et al., 2008, respectively) etgis that people’s everyday
experiences are reflected in their observed exmariah behaviour. However, in these
experiments, experiences have been shaped exodgrmiiside of the lab. Our
experiment explores how a history of an unfair emvwinent experienced the lab
affects individuals’ expectations of how punishmemght work. To generate an
environment where punishment is assigned unfanéypropose a variant of the
standard punishment game (Fehr and Gachter, 200@)h we refer to as the default
punishment game. In this game, members of a gratpate in a two-stage game.

In the first stage, they are engaged in a stanldedr public goods game, in which
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they have to decide how much of their initial endwsmt they are willing to

contribute to the public good (see Ledyard, 1985}he beginning of the second
stage, we introduce a new element: all group mesnder exogenously sanctioned by
having an automatic penalty imposed on them — éfieutt punishment.This implies
that all group members unconditionally receive erélase in their monetary income,
irrespective of their first stage behaviour. Durthg second stage, after contribution
decisions have been anonymously revealed, sulgezigiven the opportunity to
alleviate the exogenous default punishment of sthesome cost to themselves. As
the default punishment is unrelated to first stagjeaviour and is not tailored to fit
individual misbehaviour, we assume this procedateet unfair’ Our punishment
scheme has the interesting feature that punishdus# not depend on the individual
behaviour and thus, automatic penalty is unjushénsense that it cannot identify
individual defectors or cooperators. This makesmatic penalty not being any more
social since it is targeted at all group memBers.

A noteworthy aspect of our default punishment gatbat it resembles the
reward game previously studied in the experimditeahture (see Sefton et al., 2007;
Rand et al., 2009; Sutter et al., 2010). Speclficaklping behaviour (i.e. reward via
alleviation of the automatic penalty) in the defaminishment game is tantamount to
rewarding in the reward game. Therefore, the malostantive difference between
the default punishment game and the reward ganhe igresence of the automatic
penalty in the former but not in the latter gamieisTimplies that behaviour in the

default punishment game can be affected eithendgxistence of the default

! This sort of punishment has parallels in real disituations, such as environmental or natural
disasters. Take for example an earthquake or &huogm, which are exogenously implemented and hit
all members of a community, regardless of theiormehaviour. Arguably, these circumstances can be
perceived as being unfair, since this sort of “ghiment” is not linked to individual behaviour and
reduces social welfare.

2 To investigate the extent to which the automagiogity was indeed perceived as unfair by subjects,
in a debriefing post-experimental questionnaire asked subjects to rate on a 7-point scale (1 =
“Strongly disagree”, ..., 7 = “Strongly agree”) thegiee with which they agreed with the statement:

“I perceive the automatic penalty unfair”. Accorglito their answers, 55.3% of subjects maintain that
the exogenously imposed automatic penalty is unfdiile approximately half of this percentage
(28.9%) disagree with this statement. The remaipgrgentage (15.8%) had no opinion.

3 The effects of blind punishment on public goodvisimn have been recently studied by Fatas et al.
(2010). In particular, they use a punishment meisihamased on random exclusions. Yet, their design
is distinctive to ours in two main respects congegithe rules governing the implementation of
punishment. First, their punishment scheme isstitial and pursues a collective goal. Good teams
were never punished under their sanctioning syssoond, unlike our experiment where subjects are
given the opportunity to alleviate the automatiogdey, in their design there is no second stage in
which individuals can correct the unfairness oflthied punishment. Their findings suggest that
random exclusions generate more public good prviGompared to a standard public good game
without punishment) and promote efficiency in anffigant way.
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punishment which is allocated to each group merabby the opportunity given to
group members to reciprocate positively by helmagh other. In order to
disentangle these effects, we also explore subjeetsaviour in the reward game
where they can only reciprocate positively via redgaNote that, in the reward game,
there is no automatic penalty, but the reward dsi@mremains unchanged relative
to the default punishment game. Thus, investigaticthe default punishment game
automatically extends to the investigation of teeard game as well.

In sum, this paper addresses two main researchigoues-irst, does behaviour in
the default punishment game differ from behaviouhie standard punishment game?
Second, how do subjects behave in the standardipuent game when they have
previously experienced the default punishment gaveare specifically interested
in these two research questions as they direchtive behavioural effects of unfair
punishment on contribution and punishment attitu@es sanctioning scheme
renders punishment not being social any more amgl #ims to complement findings
from earlier studies which suggest antisocial pumisnt to remove the cooperation-
enhancing effect of punishment (Herrmann et a0820

Our findings suggest that the time profile of ageraontribution levels under the
default punishment game is different relative ® skandard punishment game.
Contribution levels are on average similar betwibenthree games, but are
significantly different when same subjects par@tgboth in the default and the
standard punishment game. We find that assignediation and reward are not
significantly different and that the assignmenpohishment is unaffected by the
previous experience of unfair punishment. Yet,sadny of unfair punishment makes
a difference regarding reactions to alleviatiomyared and punishment received.

The remainder of the paper is organized as foll@&estion 2 presents the design
and the procedures of the experiment. Section &tghe results and Section 4

concludes.

2. Experimental Design and Procedures

2.1 Experimental design
Our experimental design consists of three condititime “default punishment
condition” (D-condition), the “standard punishmenhdition” (S-condition) and the

“reward condition” (R-condition). In all three catidns, subjects were involved in a
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two-stage game. The first stage of the game wasmmonio all three conditions. Yet,
regarding the second stage, some of its features ea@nmon, while others varied.

To begin with, the first stage involves a voluntaontributions mechanism game
with linear payoffs. For this stage, subjects, bgendomly assigned to a four-person
group, are privately endowed with 20 tokens eachhave to decide how many of
these to keep for themselves and how many to torérito a public good (described
to subjects as “project”). For each token keptheadject earns 1 Money Unit;
whereas, for each token contributed the returgigkto 0.5 Money Units, resulting
in a total of 2 Money Units for the whole group.bfacts make their decisions in
private and at the end of the first stage theyrdogmed about the sum of the
contributions to the public good made by the wigsteup and about their own first
stage income.

After the first stage has finished, a second shaggns. In each of our three
conditions, the common characteristics of the sesbage are as follows. At the
beginning of the second stage, subjects can sqaafike of contributions of the
other three group members. However, no subjectddehtify the particular
contribution of any other subject, since the omfezontributions shown in each
screenshot randomly changed from period to peNtmie specifically, each subject’s
own contribution is always listed in the first coln of his computer screen and the
remaining three subjects’ contributions are rangdmted in the second, third or
fourth column, respectively. Therefore, subjectesfiereputations cannot develop
across periods, since subjedoes not have the information to construct a link
between individual contributions of subjg¢@cross periods. After subjects become
aware of the whole vector of individual contributsoin their group from the first
stage, each subject could assign adjustment poiiher group members. Since
subject-specific reputations cannot build up, tbesibility that player assigns
adjustment points to playgm periodt for contribution decisions made in a previous
period fromt is ruled out. Subjects could assign between QZaadjustment points to
each other group member. Assignment of adjustmantgis always costly, with
each adjustment point having a cost of one Moneiy ér token. In addition,
assigning an adjustment point has an impact opdlyeff of the receiver. The
absolute magnitude of this impact is equal to tlmesdl conditions. How these
adjustment points can be used depends on eachicontiut in any case, subjects

are given a message/suggestion about how they nmsghtheir adjustment points.
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Finally, at the end of the second stage, subjeete mformed about their own cost of
assigning adjustment points, the total number pfsdchent points assigned to them,
and their earnings. No information about the nundbedjustment points received by
each group member was available.

Depending on the condition, there are three featilmat vary: (i) the presence or
absence of an automatic penalty; (ii) the sigrhefitnpact of an adjustment point on
the assignee; and (iii) the message regardingge®iithe adjustment points.

In particular, under the D-condition, all subjeictsurred an automatic penalty
irrespective of their first stage contributions. Vééer to this penalty as default
punishment and assume it to be unfair since itumaslated to subjects’ past
behaviour. In this stage, the message subjectsgieza was that they can reward
other group members by alleviating their autompénalty, which was costly for the
alleviator, but beneficial for the person receivihg adjustment points. Note that if a
subject received more alleviation points than thmatic penalty, their income did
not increase by this extra amount. In our experigrtbie automatic penalty was set
equal to 10 Money Units. We did so for two reasdéinst, complete alleviation of the
automatic penalty was possible only if the majootyhe group members decided to
assign adjustment points. Recall that each grouplmee can assign up to 2
adjustment points, with each point decreasing thieraatic penalty by 3 Money
Units. This essentially implies that the automaeoalty is fully alleviated only if
two or more group members assign the total amaduymbiats they control. Second,
we did not want to create a situation where subjectuld be very likely to end up
with substantial losses due to the automatic pgméalthe end of the experiment. In
the case that this could occur, subjects wouldivecelarge lump sum payment to
cover possible losses in the D-condition. Howesirge the lump sum payment has
to be kept constant across conditions, an unnedgdsigh level of it might affect
behaviour, which we wanted to avoid.

Contrary to the D-condition, the S-condition doesinclude any automatic
penalty. Subjects are now given the opportunitydorease other group members’
income. In other words, the message sent to sshjethis condition was that they
can penalize each other group member. Assignmeadjostment points is costly
both for the punisher and the recipient of the gpiment.

In order to assess the extent to which behavidterdiin a situation where

punishment is assigned unfairly and exogenouslyaasituation in which it is not
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assigned in such a way, we compare contributiomyebr between the D- and the
S-condition. However, by making a comparison betwibese two conditions, it
turns out that such a difference could be duetteeethe sign of the impact of the
adjustment points or the automatic penalty comptnédins therefore crucial to
include a condition which allows us to disentartkese two effects. This is done by
the inclusion of the R-condition, in which subjeatse given the opportunity to
increase the earnings of each other group memmbethér words, under the R-
condition, subjects were given the message thgtdae reward their counterparts.
As in the D-condition, assignment of adjustmennpmis costly for the donor, but
benefits its recipient. The cost-to-impact raticsvidentical to the one used in the D-
condition; namely, 1:3. Clearly, the inclusion b&tR-condition allows us to identify
the source of a potential difference between tlver@lition and the D-condition. If it
turns out that the R-condition is the same as therfslition, the difference between
the S-condition and the D-condition will be dughie automatic penalty. However, if
it turns out that the R-condition is the same asDkcondition, the difference
between the S-condition and the D-condition willdue to the sign of adjustment

points. Table 1 presents the differences betweethoee conditions.

Table 1.Differences among conditions

S-condition D-condition R-condition
Automatic No Yes No
penalty
Sign of impact of -3 +3 +3
adjustment points
Message “You can penalize“You can reward “You can reward

the other group  the other group  the other group
members.” members. This members.”
can alleviate the
automatic penalty
of 10 Money
Units.”




To answer our research questions, we implementhanasubjects design under
which the same individual participates in a seqaenonsisting of two conditions.
Each condition has 10 periods. In total, we haveetlsequences: the DS sequence, in
which the D-condition is followed by the S-conditiadhe SD sequence, in which the
S-condition is followed by the D-condition; and tR& sequence, in which the R-
condition is followed by the S-condition. Each bétthree sequences described above
was conducted twice, yielding a total of 6 sessidvis implemented a Partners’
matching protocol meaning that the group compasitenained the same across all
20 periods within a sequence. In the DS sequenceildjects participated, resulting
in 10 independent observations; while in the SDRB8dsequences 36 subjects
participated separately, resulting in 9 independéservations per sequence. At the
beginning of each sequence, subjects were infothrdhe session consists of two
conditions in order to reduce the possibility faving wrong expectations about the
nature of the experiment. However, they were nldtwdhat will happen in the second

condition.

In sum, our experimental design provides directvens to our research
guestions. First, it enables us to investigateptire behavioural effects of each of the
three conditions in terms of contributions. Fotamge, comparison of the D-
condition of the DS sequence with the S-conditibthe SD sequence allows us to
assess whether there is any difference in contoblgvels between these two
environments as subjects experience them botinéofirst time. This is also the case
for the comparison between the R-condition of tisede@quence with the S-condition
of the SD sequence. Second, our design allows assess the robustness of both
contribution and punishment behaviour after theeeignce of either the D-condition
or the R-condition. Recall that we chose a costripact ratio equal to 1:3. We did so
in the light of previous experimental findings ambpic good experiments with
punishment (see Nikiforakis and Normann, 2008; EegakRiedl, 2008) which
demonstrate that these ratios can induce hightabtescontribution levels. Based on
this observation, we can test whether the effen@gs of the S-condition is still
maintained after the experience of the D- and Rditams. Thus, in order to
investigate the robustness of behaviour in ther&htion of the SD sequence, we
compare it with the S-condition of the DS sequemu# the S-condition of the RS

sequence.



2.2 Procedures

All sessions took place in April and May 2008 ie f@ientre for Decision
Research and Experimental Economics (CeDEX) labruRenent was conducted via
the software ORSEE (Greiner, 2004) at the UniveditNottingham using subjects
from a university-wide pool of registered stude#i conditions were computerized
and programmed with the software z-Tree (Fischha@®®7). At the beginning of
each sequence subjects received instructions édirét condition and at the end of it
for the second conditichAll participants answered several test questioascerning
the calculation of payoffs for various hypotheticahfigurations of behaviour. None
of the conditions proceeded until every subject &uiaglvered these questions
correctly. At the end of a sequence, subjects wawately paid according to their
accumulated earnings from all 20 periods, usingxamange rate of £0.015 per
Money Unit. Average earnings per sequence werelas\vs: £10.45 for the DS
sequence; £9.48 for the SD sequence; £11.65 fdREheequence. Sessions lasted, on
average, 75 minutes, with no session taking lotfggar 90 minutes.

3. Results

3.1 Contribution levels

We begin our data analysis by looking at how cbution levels evolved in each
of our three sequences. Data are presented amthenaof tokens contributed to the
group account. Starting with the DS sequence arthging across all ten periods,
we find that subjects’ mean contributions were a8 45.09 tokens for the D- and the
S-conditions, respectively. Regarding the SD secgieaverage contributions across
all ten periods were 13.29 tokens for the S-cooditind 10.18 tokens for the D-
condition; while in the RS sequence, the correspmnchean contribution levels were
10.27 tokens for the R-condition and 16.43 tokemgHe S-condition. The average
contribution levels as a function of periods, facke sequence separately, are
illustrated in Figure 1. In each panel, the meantrifoutions across periods for each
condition, the corresponding standard deviationtheg-values from a Wilcoxon

signed-rank test for within sequence comparisoeskso shown. Since subjects did

* A copy of the instructions is available upon resjifeom the author.
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not change groups across all periods, each matgnmg is treated as an

independent observation.

Figure 1. Time series of average contributions for the DS 880 RS sequences
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To assess the extent to which contributions difstwveen our three conditions,
we contrast the average contributions for the faithg three comparisons: (i) the S-
condition of the SD sequence versus the D-conddidhe DS sequence, (ii) the R-
condition of the RS sequence versus the S-condititine SD sequence, and (iii) the
R-condition of the RS sequence versus the D-canddf the DS sequence. Recall
that if we find a difference between the S- anddbditions, then the R-condition
will help us understand such a difference. Thaif the R-condition is like the S-
condition, the difference between the D- versusfemnditions is due to the
automatic penalty; whereas, if the R-conditiorike the D-condition, the difference
between the D- and S-conditions is due to the gighe adjustment points.

To identify whether there are any differences betwihe pair-wise comparisons
of our interest, we perform a Wilcoxon rank-sunt.tége find that contributions are
not statistically significantly different betweenyeof the three pair-wise
comparisons. More specifically, we find that conpgthe S-condition (SD
sequence) with the D-condition (DS sequence) yialgssalue of 0.775; comparing
the R-condition (RS sequence) with the S-condif®ld sequence) yields a p-value of
0.2332; and comparing the R-condition (RS sequenith)the D-condition (DS
sequence) yields a p-value of 0.1651.

Our econometric analysis also corroborates theskniys, suggesting no
significant difference in contribution levels rele to our three conditions. We
estimate three OLS modelin which the dependent variable is the contributimthe
group account and the independent variable congfiag dummies, where each one
corresponds to a block of two periods and an amithtidummy variable called
“condition” that captures the possible differenedween our pair-wise condition
comparisons. The dummy variable “condition” equafer the first condition in each
comparison. For instance, for the first comparigbmable 2, “condition” equals 1 for
the S-condition of the SD sequence and O for tlewidition of the DS sequence.
Our regression results are presented in Table Bustandard errors are reported in

parentheses.

® Since contribution levels are censored at 0 anave(also estimated Tobit regression models. The
results obtained using this econometric specificais qualitatively similar as in the OLS regressio
The reason why we present the OLS coefficientsdsran the fact that they can be interpreted more
easily.

11



Table 2. Condition comparisons in contribution levels

Dependent variable: Contribution

S-condition R-condition R-condition
(SD sequence) (RS sequence) (RS sequence)
vs. D-condition vs. S-condition vs. D-condition
(DS sequence) (SD sequence) (DS sequence)
Periods 1&2 1.704 1.319 1.836
(1.171) (1.066) (1.164)
Periods 3&4 2.362** 1.472* 3.112%**
(0.895) (0.775) (1.016)
Periods 5&6 2.178** 1.319* 2.138**
(0.796) (0.656) (0.863)
Periods 7&8 1.954*** 0.896* 1.514**
(0.573) (0.426) (0.672)
Condition 0.289 -3.025 -2.736
(2.378) (2.496) (2.015)
Constant 11.363*** 12.290*** 11.283***
(1.529) (2.141) (1.547)
Obs. 760 720 760

Note: OLS estimates with robust standard erroragred on independent matching groups) presented i
parentheses. For the first comparison, the dummiabke “condition” equals 1 for the S-condition the SD
sequence and 0 otherwise. For the second compatfserdummy variable “condition” equals 1 for the R
condition in the RS sequence and 0 otherwise. li@ttird comparison, the dummy variable “condition”
equals 1 for the R-condition in the RS sequencelaottierwise. Periods 9 & 10 are the baseline. hates
significance at the 10-percent level, ** denotem#ficance at the 5-percent level and *** denotes
significance at the 1-percent level.

Regression coefficients from Table 2 suggest thbfests do not contribute
differently on average in any of the three condisiove examine, when subjects
experience each of these conditions for the fins¢t In other words, the default
punishment game does not yield significantly défeércontribution levels from the
standard punishment game and the reward game.

However, observing Figure 1, we notice that theetprofile of average
contributions seems to differ between the threalitmms. We check formally
whether there are any period effects affectingotteerved contribution patterns
illustrated in each panel above. To do so, we hueet OLS regression models in
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which the dependent variable is the contributiotheogroup account. To control for
period effects, we include four dummies, where eawh corresponds to a block of
two periods (as in Table 2)The regression results from this analysis arergime
Table 3. Robust standard errors are also presenfgtentheses.

Table 3. Period effects in the D-, S- and R-conditions

Dependent variable: Contribution

D-condition S-condition R-condition

(DS sequence) (SD sequence) (RS sequence)

Periods 1&2 2.175 1.181 1.458
(1.795) (1.564) (1.548)
Periods 3&4 3.875** 0.681 2.264
(1.482) (0.627) (1.418)
Periods 5&6 2.913* 1.361 1.278
(1.327) (0.814) (1.083)
Periods 7&8 2.488** 1.361*** 0.431
(1.026) (0.406) (0.746)
Constant 10.713*** 12.375*** 9.181***
(1.821) (2.336) (1.863)
Obs. 400 360 360

Note: OLS estimates with robust standard erroragt@red on independent matching groups)
presented in parentheses. Periods 9 & 10 are thlselb#e. * denotes significance at the 10-percent
level, ** denotes significance at the 5-perceneleand *** denotes significance at the 1-percentdie

Table 3 reveals that period effects are signifiéanthe D-condition, as
suggested by the first panel of Figure 1. Spedlficeve observe that the contribution
patterns for the D-condition follow a hump-shapattgrn. Contributions increase up
to a certain level (first half of the game), bueathat they start declining till the end
of the game. In contrast, for both other conditi(sand R-conditions), contribution

levels are not strongly affected by periods andvsaaather stable pattern across

® In our regression model, Periods 9 & 10 is theehias category. Since in the D-condition subjects
interact in an unfair environment, it is likely trat the beginning of this condition they are noes

what norms will prevail. This is the reason why et®se the last two periods as the comparison group
as by that time subjects will have enough expedarfother group member’s behaviour.
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time.” This last observation is in line with existing eximental evidence suggesting
stable contribution levels over time at least faoat-to-impact ratio of 1:3 in the
presence of punishment opportunities (e.g., EgdRaed|, 2008; Nikiforakis and
Normann, 2008). Interestingly, when rewards areéla@vi@, a cost-to-impact ratio of
1:3 also generates contribution stable patternis. dd@mplements previous
experimental evidence on reward games suggestaigtratio of 1.1 is not able to
sustain cooperation (e.g., Walker and Halloran 42@&fton et al., 2007; Sutter et al.,
2010).

Having documented strong period effects in theuwlefaunishment game, we
further investigate whether these can affect thecafeness of the S-condition. The
reason why this might be the case is that unrangedf cooperation can be seen as an
indicator of the perceived unfairness of the D-g¢tod which may impact on the use
of punishment in the S-condition. To assess whétieeability of the S-condition to
sustain contributions can survive after subjectehexperienced the D-condition and
the R-condition, we compare: (i) contribution beloav in the S-condition when it is
played first versus contribution behaviour in thedddition when the D-condition
has preceded it, and (ii) contribution behaviouthie S-condition when it is played
first versus contribution behaviour in the S-coiditwhen the R-condition has

preceded it as well.

A non-parametric Wilcoxon rank sum test revealsigaificant differences from
either comparisof\This finding is corroborated by our formal econericeanalysis
(see Appendix A, Table A.1). Following similar ecometric methodology as
previously, our regression results suggest thaalhay of the punishment game to
generate high contribution levels is not affecteeneafter contribution levels
collapse after the second half of the D-conditldat surprisingly, a history of the R-
condition, in which the contribution pattern isheat stable over time, fails to affect

the ability of the punishment game to sustain ¢buations.

" This observation is also supported by fitting adpatic function in the regression, with “Perioditia
“Period squared” as independent variables. Wetfiadl for the D-condition, the coefficient for
“Period” is positive and significant and the coeint for “Period squared” is negative and sigifit;
confirming the hump-shaped pattern of contributidtewever, for the S- and R-conditions, these two
coefficients are not statistically significant.

8 The corresponding p-values are 0.3691 and 0.2@8gectively.
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3.2 Within-subjects comparisons in contributiorelsv

This subsection explores whether subjects’ willeggto contribute differs within
a given sequence. This comparison is importartttakes into account the behaviour
of the subjects who experienced two conditions\vaadtan therefore identify whether
there is any impact of a history of one conditionamother. As indicated in Figure 1,
performing a Wilcoxon signed-rank test, we findtthignificant differences on
average contributions in all three sequences, thhS-conditions yielding always
higher contribution levels. This evidence is cooated by our formal econometric

analysis presented in Table 4.

Table 4.Contribution differences within a given sequence

Dependent variable: Contribution

DS sequence SD sequence RS sequence

Periods 1&2 2.119 3.826%+ 0.278
(1.513) (0.775) (0.937)
Periods 3&4 3.006* 2.569%+ 1.743%
(1.423) (0.751) (0.673)
Periods 5&6 2.181 2.764%+ 1.333*
(1.325) (0.602) (0.483)
Periods 7&8 1.588* 1.903** 0.806
(0.804) (0.690) (0.488)
Condition -2.09% 3.117* -6.158***
(0.835) (1.066) (1.395)
Constant 13.314%% 7.963% 15.593%+*
(2.168) (2.151) (1.185)
Obs. 800 720 720

Note: OLS estimates with robust standard erroragred on independent matching groups)
presented in parentheses. For the first comparitom dummy variable “condition” equals 1 for the
D-condition in the DS sequence and 0 otherwise.tRersecond comparison, the dummy variable
“condition” equals 1 for the S-condition in the $@quence and 0 otherwise. For the third
comparison, the dummy variable “condition” equal$ot the R-condition in the RS sequence and 0
otherwise. Periods 9 & 10 are the baseline. * desatignificance at the 10-percent level, ** denotes
significance at the 5-percent level and *** denosggnificance at the 1-percent level.
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Regression results from Table 4 suggest that dnrion levels in the S-condition
are always higher than those in either the D-camdivr the R-condition when
subjects experience both conditions. We also okssgnificant and strong period
effects with respect to the SD sequence. It ishvoréntioning that these period
effects are due to the D-condition of this sequeBgecifically, running a similar
regression as in Table 3, we notice that the cmefits of the block dummies are
positive in decreasing order and statistically gigant, indicating a clear downward
trend in contribution levels for the D-conditiorhi$ observation implies that subjects
react faster to the unfairness of the automatialpgiby decreasing their
contributions, when they have already experienbhedstcondition, which is arguably
a fairer condition. However, when there is no poesiexperience of another
condition and thus, no other means of comparisooperation rates decline only

after the second half of the game.

In sum, our analysis of contribution levels sugdkat, in the absence of any
previous history, unfair punishment causes diffecemtribution patterns, but, on
average, contribution levels are not significaulifyerent between the three
conditions. Yet, different contribution levels doeind when subjects have obtained
experience by participating in one condition. inwiout that in all three sequences,
the S-condition generates higher contribution leweimpared to either the D- or the
R-condition.

3.2 Alleviation vs. Reward

We next turn our attention to the behavioural cqosaces that unfair
punishment has on subjects’ second stage behaWmihegin by exploring whether
second stage behaviour differs between the D-f@tcondition. In both
conditions, assignment of an adjustment point redtileat group member’s earnings
by 1 Money Unit, but increases the recipient’s egys by 3 Money Units.
Comparison of assigned alleviation and reward®ssiple, since the cost-to-impact
ratio and the sign of the adjustment points istidahacross both conditions and thus,
rewarding is tantamount to alleviating. This conigam is a test for whether the
automatic penalty affects helping behaviour (iithex alleviation or reward).

Figure 2 provides a graphical illustration of hawbgects alleviated and rewarded

as a function of the recipient’s deviation from Hikeviator’'s/donor’s contribution.
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The vertical axis indicates the average alleviatind reward assigned to a group
member by player i. The horizontal axis indicatesdeviation in discrete intervals of
the recipient’s contribution from the contributiohthe alleviator/donor (player i).
We refer to the solid lines of Figure 2 as theé\alhtion function” or the “reward
function” depending on the condition. From a vismabection of this figure, we
observe similar patterns both with respect to évelland the slope of the alleviation
and the reward function. Specifically, both funoBare positively sloped for
negative deviations, suggesting that the less apgneember contributes relative to
the alleviator/donor, the less alleviation/rewar@ssigned to him. For positive
deviations, the slope of the function is negativsbped, indicating that higher
contributions from the alleviator’s/donor’s contition trigger less
alleviation/reward. The intuition behind the negatslope of both functions is that in
the positive deviation intervals those who assignadjustment points are low
contributors and not willing to incur costs in ardie reward high contributors.
Consequently, as we move further down to the mdlie horizontal axis, low
contributors are less and less willing to give ame of their earnings for the sake of

costly alleviation and reward of other group memsBer

Figure 2. Average alleviation/reward assigned
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Deviation from player i's contribution

——&—— D-condition ——e®—— R-condition

® Performing a Wilcoxon rank sum test fails to réjiae null hypothesis that assigned alleviation is
equal to assigned reward across conditions (p-satu@142).
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For a formal analysis, we estimate an ordered prebression model (see
Appendix, Table A.2), controlling for factors thae likely to affect
alleviation/reward behaviour, such as the recipggiptiayer j) contribution, the
absolute negative (positive) deviation from thealtor's/donor’s contribution, and
a dummy variable capturing level differences betwtbe D- and R-condition.
Corroborating our statistical analysis, we findtthiéeviation and reward as a
function of both positive and negative deviatiores @ot statistically significant at
conventional levels. Yet, as suggested by the gadolve, we find that alleviation
and reward functions have a positive slope fomibgative deviation interval (the
sign of the “absolute negative deviation” is neggtiand a negative slope for the
positive deviation interval (the sign of the “poggt deviation” is negative as well).
Additionally, assigned alleviation and reward ao¢hifound to be higher the more
the recipient contributes.

Motivated by the significant time trends relativesubjects’ contributions in the
D-condition, but not in the R-condition, we examim@v a subject reacted who got
alleviated and rewarded. In our econometric mdtel dependent variable is the
change in the recipient’s contribution betweenqukti and periodt +1. The
independent variables are the amount of alleviatovard received from the other
three group members in periodand variables measuring the time trend (“Period”
and “Final period”). We estimate this model eitf@rthe cases in which a group
member contributed less than or at least as mutieasverage contribution of the
other three group members. Table 5 reports ouessgrn results for each case
separately.
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Table 5. Reactions to alleviation/reward received

Change in contribution ifa  Change in contribution if a subject
subject contributed less than thecontributed more than the average
average of the other 3 group of the other 3 group members or

members the same

D-condition R-condition D-condition R-condition

(DS sequence) (RS sequence) (DS sequence) (RS sequence)

Received -1.395* -0.983 0.484 -0.578***
alleviation/reward (0.748) (0.705) (0.300) (0.171)
in period t-1
Period -0.342 0.022 -0.304* -0.246
(0.280) (0.170) (0.152) (0.203)
Final period 1.921 -0.581 -0.339 -0.723
(2.500) (2.941) (1.534) (1.396)
Constant 5.785** 2.291** -1.591 0.646
(1.893) (0.933) (2.177) (2.012)
Obs. 138 140 222 184

Note: OLS estimates with robust standard erroragred on independent matching groups)
presented in parentheses. * denotes significantlkeal 0-percent level, ** denotes significancehast t
5-percent level and *** denotes significance at fhpercent level.

Table 5 suggests that subjects who have contridessdthan the group average

do not change their contributions significantlymihe received reward, whereas they

lowered their contributions at least weakly sigrafitly with the received alleviation.

On the other hand, for the D-condition of the D§usce, those subjects who have

contributed at least as much as the group averagesignificantly change their

contributions per alleviation point received. Satatontrary to the D-condition, we

find that for the R-condition of the RS sequenbese subjects who have contributed

at least as much as the group average significdettyeased their contributions per

reward point received.
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3.3 Punishment

In this subsection, we turn our attention to pumsht behaviour. In particular,
we contrast second stage behaviour in the S-conditi the SD condition versus the
S-condition of the DS sequence. Recall that helpelgaviour in the D-condition is
tantamount to rewarding behaviour in the D-conditi/e thus isolate the effects of
the rewarding element (in the D-condition) by exaimg subjects’ willingness to
punish after they experience the R-condition wiieeee are only rewards. Figure 3

below shows the assignment of punishment in eathedthree sequences.

Figure 3. Punishment assigned in each sequence

N 4

£,

A=

E-

g

2

B

E .
o ——
[-20, -11] [-10, -1] 0 [1, 10] [11, 20]

Deviation from player i's contribution

—=&—— S-condition (DS sequence) —®—— S-condition (SD sequence)
—e—— S-condition (RS sequence)

In the above figure, the horizontal axis indicdtesdeviation in discrete intervals
of the recipient’s contribution from the contribwti of the punisher. The vertical axis
shows the average punishment assigned by the muniate refer to the solid lines of
Figure 3 as the “punishment function”, which gitlee average punishment points
assigned by the punisher as a function of the i&tils deviation from the punisher’s
contribution. As previous literature would suggésbking at the negative deviation
intervals, the punishment function is negativebpsld, indicating that the more an
individual negatively deviates from the punishedstribution the higher the
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punishment assigned to him. We also observe sotiseial punishment targeted at

high contributors.

Our statistical analysis suggests no significafiecBnces on average punishment
assigned among the three conditions (Wilcoxon unk-test; p-values > 0.13). This
finding is supported by our formal econometric g presented in the Appendix
(see Table A.3). In sum, we find that a historgibfier the D- or the R-condition does
not have a significant impact on punishment assigioenpared to an environment
where there is no history at all. Not surprisingiy observe that absolute negative
deviation from the punisher’s contribution is arsfigant determinant of punishment
assigned.

Having recorded significant period effects withpest to how subjects
contributed when unfair punishment is present, uvthér investigate how a subject
reacted who got punished for a contribution ab@reeual to) and for a contribution
below the average contribution of the other thnexig members. In our econometric
model, the dependent variable is the change ineitipient’s contribution between
periodt and periodt + 1The inclusion of dependent and independent viasab

follows similar reasoning as in Table 6.
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Table 6.Reactions to punishment received

Change in contribution if a subject Change in contribution if a subject
contributed less than the average of contributed more than the average

the other 3 other group members of the 3 other group members or the

same
S- S- S- S- S- S-
condition condition condition condition condition condition
(DS (SD (RS (DS (SD (RS
sequence) sequence) sequence) sequence) sequence) sequence)
Received 0.288 1.341* 1.179* -0.055 0.681 -0.529
punishment  (0.359) (0.615) (0.619) (0.370) (0.382) (0.849)
in period t-1
Period 0.124 0.198 -0.617** -0.157 -0.040 -0.022
(0.185) (0.220) (0.239) (0.212) (0.105) (0.067)
Final period  -3.010**  -3.557 2.751 -0.085 -1.079 -2.404
(1.165) (3.331) (2.241) (1.335) (1.019) (1.352)
Constant 1.376 -1.438 2.765 -0.448 -1.456 -0.270
(1.231) (1.340) (1.560) (0.967) (0.894) (0.498)
Obs. 104 109 82 256 215 242

Note: OLS estimates with robust standard erroragred on independent matching groups)
presented in parentheses. * denotes significantkeal 0-percent level, ** denotes significancehast t
5-percent level and *** denotes significance at fhpercent level.

Table 6 suggests that a history of either the Ddian or the R-condition
generates different reactions with respect to pument received when a subject
contributes less than the average of the othee tiireup members. Specifically,
when there is a history of the R-condition thereated coefficient of “Received
punishment” is statistically positive, indicatirtgat subjects who contributed less than
the average contribution of the other three grogmivers increased their
contributions per punishment point received. Tlé® accurs when there was no
history before the S-condition. Yet, a historyloé D-condition renders the
relationship between change in contributions anmdgtument received insignificant,
implying that subjects with such an experiencertitichange their contributions

significantly in the S-condition that followed tRecondition. For those subjects who
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contributed at least as much as the average aftttex three members, it turns out
that in any of the three comparisons subjects dicchange their contributions per

punishment point received.

4. Concluding remarks

Previous research on public good experiments witlighment suggests that
punishment works when subjects assign it fairlysgctioning non-cooperators. In
this paper, we report an experiment in which pumisht is assigned unfairly in the
sense that punishment does not depend on the dindiMbehaviour. Specifically, in
our experiment, punishment is meted out exogendasiyl group members
(unconditionally and by default), irrespective béir prior behaviour. We tested
whether an environment with unfair punishment getesr a difference relative to the
standard punishment game, both in terms of corntabuehaviour and use of
punishment. Our default punishment game has ateward element incorporated in
its structure as subjects can alleviate the exaggp@ssigned punishment. As an
auxiliary condition, we therefore included a comatitin which group members are
only given the opportunity to reward their fellowogp members, without having
been exogenously punished.

Our findings suggest that contributions do notediffignificantly between the
default punishment game, the standard punishmené gend the reward game.
However, we find that the contribution patternhe tefault punishment game is
characterized by strong period effects, which atepnesent either in the standard
punishment game or in the reward game. In addiadristory of an unfair
environment does not affect the ability of the g punishment game to sustain
high levels of contributions; whilst, a historytbe standard punishment game causes
contribution levels in the default punishment gameollapse. This interesting
feature of our data suggests that the perceiveainmess of the automatic penalty is
more pronounced when subjects have experiencéaifes punishment scheme
which identifies individual misbehaviour and camg4, pursue a collective goal.

The behavioural effects triggered by the existasfadbe automatic penalty are
also evident in the way individuals react to alégan, reward and punishment
received. We provide evidence that those subjebtsaontributed at least as much as

the group average decreased their contributionsepeard point received (but did not
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change their contributions in the default punishbgame); while those who
contributed less than the group average decrehsadcontributions in the default
punishment game (but did not change their contiobstin the reward game). These
findings suggest two interesting observations. l@ndne hand, reactions of high
contributors in the reward game imply that choosowmsmall a reward may lead to
opposite effects than those intended. On the dthed, we observe that alleviation
targeted at low contributors does not appear t@ laapositive impact on their
behaviour, as they seem to exploit it even morddwnreasing their contributions (at
least weakly significantly) per point received.

We also observe different reactions with respegiuimishment received due to
the automatic penalty. We find that subjects whatigbuted less than the group
average increased their contributions per punistmpeint received after a history of
the reward game or after no history at all. Thiseslation is in line with the
evidence provided by Herrmann et al. (2008). Maecdically, in their cross-
cultural experiment, they find that in most of ths&ibject pools (such as Boston,
Nottingham, Copenhagen, Bonn, Zurich, St. Galleguf Chengdu and Melbourne)
in which people do not punish anti-socially, thege contributed less than the group
average increased their contributions per punistmeint received. On the other
hand, similar to our findings, in some of their @b pools with high levels of
antisocial punishment (e.g., Athens, Dnipropetrky$linsk, Muscat and Riyadh), it
is observed that those who contributed less thamgitbup average did not change
their contributions per punishment point receivEidlese observations provide
evidence that, at least for those who contribwuge than the group average, our unfair
punishment scheme (which renders punishment asemag social any more)
generates similar reactions as antisocial punishiheaes, with respect to punishment
received.

We see two avenues for future research. Firststiyating the perception of
automatic penalty in subject pools with high lev@lsintisocial punishment may lead
to interesting insights on the limits of unfair shment in breaking cooperation
norms. Second, in the light of recent studies (&gderson and Putterman, 2006;
Carpenter, 2007) suggesting that if norm adherenemforcement becomes more
costly, norms are more likely to collapse, it wobklof interest to analyse whether
and if so, how the size of automatic penalty (he.cost of norm enforcement)

impacts on the sustainability of social norms.
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Appendix A — Regression results

Table A.1.Robustness of contribution behaviour in the S-ciooliafter a history of

the D-condition and the R-condition

Dependent variable: Contribution

S-condition
(SD sequence)
vs. S-condition

(DS sequence)

S-condition
(SD sequence)
vs. S-condition

(RS sequence)

Periods 1&2 1.645 0.139
(1.052) (1.187)
Periods 3&4 1.447 0.951
(0.864) (0.666)
Periods 5&6 1.408 1.375**
(0.876) (0.581)
Periods 7&8 1.007* 1.271%**
(0.558) (0.322)
Condition -1.801 -3.133
(2.521) (2.216)
Constant 13.991*** 15.678***
(1.908) (1.291)
Obs. 760 720

Note: OLS estimates with robust standard erroragt@red on independent matching groups)
presented in parentheses. For the first comparitiom dummy variable “condition” equals 1 for the
S-condition in the SD sequence and 0 otherwisetl®second comparison, the dummy variable
“condition” equals 1 for the S-condition in the S2quence and 0 otherwise. Periods 9 & 10 are the
baseline. * denotes significance at the 10-peréevetl, ** denotes significance at the 5-percentlev
and *** denotes significance at the 1-percent level
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Table A.2 Assigned alleviation for negative and positive déeins

Dependent Variable: Alleviation/Reward assigneglayer i

D-condition (DS sequence) vs. R-condition (RS sageg

Player j’s 0.128***
contribution (0.012)
Absolute negative -0.080***
deviation (0.024)
Positive deviation -0.059***
(0.016)
Condition 0.141
(0.193)
Condition x 0.023
Absolute negative (0.031)
deviation
Condition x Positive -0.002
deviation (0.020)
Obs. 2,280

Notes: Ordered probit estimates. Standard erroespnted in parentheses (clustered on independent
matching groups). The variable “absolute negatieidtion” is the absolute value of the actual
deviation of subject j's contribution from subj&stcontribution, when subject j's contribution is

below subject i's contribution; and zero otherwi$ée variable “positive deviation” is constructéu

an analogous way. The dummy variable “conditiontiats 1 for the D-condition in the DS sequence
and 0 otherwise. * denotes significance at the &ézent level, ** at the 5-percent level, and *** at

the 1-percent level.
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Table A.3 Punishment assigned after a history of D- and Riitam

Dependent Variable: Punishment assigned by player

S-condition in the SD S-condition in the SD

sequence vs. S-condition in sequence vs. S-condition in

the DS sequence the RS sequence

Player j’s -0.032 -0.063***
contribution (0.012) (0.011)
Absolute negative 0.125*** 0.146***
deviation (0.025) (0.023)
Positive deviation -0.025 0.034

(0.021) (0.021)
Condition 0.101 0.146

(0.233) (0.133)
Condition x Absolute 0.006 -0.035
negative deviation (0.026) (0.023)
Condition x Positive -0.004 -0.056**
deviation (0.025) (0.027)
Obs. 2,280 2,160

Notes: Ordered probit estimates. Standard erromspnted in parentheses (clustered on independent
matching groups). The variable “absolute negatieidtion” is the absolute value of the actual
deviation of subject j's contribution from subj&stcontribution, when subject j's contribution is

below subject i's contribution; and zero otherwi$be variable “positive deviation” is constructau

an analogous way. For the first comparison, theaftale “condition” takes the value 1 for the S-
condition of the SD sequence and 0 otherwise. @isecond comparison, the variable “condition”
takes the value 1 for the S-condition of the Sierege and 0 otherwise. * denotes significance at th
10-percent level, ** at the 5-percent level, and &t the 1-percent level.

29



	10 34 - cover
	Unfair punishment Nov2010


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (\(Based on 'Creo PDF Export Style'\))
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




