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When group members make individual decisions on whether or not to contribute to the 
group’s success in obtaining a public-good prize in a group contest, Zhang (2009) 
documents that within-group communication eliminates miscoordination and leads group 
members to act as one agent in making decisions. This paper documents similar effects of 
communication in a group contest where group members are asked to make a continuous 
contribution decision on how much to contribute and an all-pay auction contest success 
function is used to determine the winning group. We find that both groups on average 
contribute less and earn more when they decide how much to contribute rather than 
whether or not to contribute. Thus the continuity in individuals’ strategy space increases 
efficiency in group contests.  
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1. Introduction 

This paper examines the effectiveness of communication in solving the within-

group free-riding problem in contests which involve strategic interactions both within and 

between groups. Zhang (2009) study such contests based on the participation game by 

Palfrey and Rosenthal (1983) in which group members make a binary contribution 

decision on whether or not to contribute and the group with more contributors wins the 

contest. In this case, the fear of having wasted one’s contribution and the incentives to 

free ride on other group member’s costly contribution induce the choice of not 

contributing at all. The propensity of lowering the level of contributions, but not 

necessary to contribute zero can only be observed when a continuous strategy space is 

allowed. 

A more general and realistic form of contests is examined in this paper. We allow 

group members to make a continuous contribution decision on how much to contribute. 

An All-pay auction contest success function (Baye et al. 1993, 1996) is used to determine 

the winning group. Common examples of this game are competitions among various 

interest groups (parties, localities, industries, etc.) for the budgets at the discretion of 

politicians.  

By allowing group members to send free-form text messages via a chat window, 

we find within-group communication significantly reduces miscoordination and free-

riding and makes groups act as one agent in making decisions. This is consistent with 

Zhang (2009). We also find that both groups on average contribute less and earn more 

when they decide how much to contribute rather than whether or not to contribute. Thus 

the continuity in individuals’ strategy space increases efficiency in group contests. 

 

2. Game 

We now extend the participation game studied in Zhang (2009) to a more general 

and realistic setting by asking individuals to decide how much to contribute instead of 

whether or not to contribute and a continuous all-pay auction success function is used to 

determine the winning group. The group that contributes the most wins the entire prize 

for certainty and the losing group gets nothing. All contributions are forfeited 
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Let us denote ia as the contribution made by individual i  in group A and ib as the 

contribution made by individual i  in group B. Then the payoff function of ith player in 

group A is: 
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Similarly, the payoff function of jth player in group B is: 
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This new game has the following main features: 

(a) Group level conflict: two groups of individuals compete for a prize; 

(b) Individual level decision making: individuals of each group decide 

voluntarily and independently on their contribution levels; 

(c) Continuous strategy space: each individual decide how much to contribute ; 

(d) Budget constraint: each individual’s contribution level is constrained by 

the amount of endowed tokens; 

(e) All-pay auction contest selection rule: the group with higher aggregate 

contributions wins the entire prize with certainty; 

(f) A Public-Good prize: a prize is shared equally among individuals in the 

winning group, regardless of their individual contribution levels; 

(g) Resource-Prize Complementarity: Besides the prize, each player 

appropriates own leftover endowment after making the contribution decision;  

(h) Effect of communication. 
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The most relevant literature to our game is rent-seeking literature. Our game 

contributes to the literature by adding two new features (g) and (h).1 Also, there exists no 

paper that looks at all the other features (a)-(f) together in the literature. Baye et al. 

(1996) fully characterize the equilibrium for first-price all-pay auction in which 

individual players compete for a prize. Features (a), (d) and (f) are not captured by their 

model. They show that a symmetric Nash equilibrium exists if there is more than one 

bidder with highest valuation for the prize.2 In this case, the highest valuation bidder 

randomizes his spending from zero to the second highest valuation. The second highest 

valuation bidder does the same with a probability atom at zero and the other bidders bid 

zero. The highest bidder earns a positive expected payoff whereas all other bidders get 

zero payoffs. In equilibrium, the winner is the player that expends the highest effort. Baik 

et al. (2001) uses Baye et al. (1996) in group-bids for a group-specific public-good prize. 

Their results demonstrate that: 1) there is no pure-strategy Nash equilibrium; 2) there 

exists a mixed-strategy Nash equilibrium in which the group effort levels depend solely 

on the highest valuation bidder in each group; the highest valuation bidder in each group 

follows the mixed strategy described in Baye et al. (1996); 3) all the other bidders expend 

zero effort; 4) If  there are more than one player with highest valuation in a group, then 

the group bid is described by Baye et al. (1996) but the identity of the players with 

positive bids are not known. Note that there is no cap on bids in Baik et al. (2001). Thus 

features (d) and (g) are missing in their model. Also, there model does not claim that this 

is the unique equilibrium of the setting. Che and Gale (1998) introduce an exogenous cap 

on bids in an all-pay auction where two bidders seek the prize.  They find that when 

players face a cap on their effort levels, the probability that the high value player wins the 

contest is reduced. As a result, caps may increase total efforts and lower total surplus. 

Compared to our game, Che and Gale (1998) study competition between individuals 

1 Resource-Prize Complementarity has not been introduced to rent-seeking literature yet.  In political 
economy literature, Skaperdas and Syropulous (1998) incorporate this concept in a two-stage game where 
in the first stage two resource-constrained players use resources to contest for the right of a particular piece 
of land and in the second stage they use the land and the remaining resources to produce a consumption 
good. In this model, the scarcity of resources brings in complementarity between the resources and the 
contest prize. 
2  For more than two players with highest valuation, Baye et al. (1996) show that a continuum of 
asymmetric Nash Equilibirum exists as well. 
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instead of groups, and thus ignores the interesting dynamics within groups and does not 

discuss point (a), (f), (g) and (h). 

There exist as yet only a few experimental studies of all-pay auction contest 

games. All of them examine contests where individuals rather than groups are competing 

for the prize. Davis and Reilly (1998) experimentally compare individual bidding in all-

pay auction and Tullock rent seeking model. In a Tullock rent seeking model, the 

probability of winning equals the player’s effort raised to the power r divided by the sum 

of all players’ efforts raised to the power r. That is, the player expending the highest 

effort has higher probability of winning the game. The first-price all-pay auction is a 

special limiting case (r = ∞) of Tullock game. They document that more rents are 

dissipated in all-pay auction (r = ∞) than Tullock model (r = 1) as predicted by theory 

and players tend to dissipate more rents than Nash equilibrium prediction. Their design is 

problematic though as pointed out by Potters et al. (1998) in the following reasons: 1) 

subjects are cash constrained and this affects the equilibrium behavior as shown by Che 

and Gale (1998). 2) four subjects compete for the prize and this leads to multiple Nash 

equilibria which exist with more than two competing players as proved by Bay et al. 

(1996). Thus there are no straight-forward behavioral predictions can be tested using the 

experimental data. 3) Their aggregate results may be affected by a sequence effect 

because half of their sessions have baseline treatment followed by other treatments and 

the other half have other treatments followed by baseline treatment. Potters et al. (1998) 

appropriately design an experiment to investigate the two extreme cases, all-pay auction 

(r = ∞) and Tullock model (r = 1). They find for all-pay auction case (r = ∞) the bid 

distribution is strictly not uniform, but shows no clear mode or convergence to a 

unimodal distribution over time. For Tullock model (r = 1) the mode of the bid 

distribution is at the prediction level. All qualitative predictions are supported by their 

data. They observe that mean bid and dissipation, the variance of bids and dissipation are 

higher for all-pay auction case (r = ∞) than for Tullock model (r = 1). Also, they find 

there is excessive dissipation in Tullock model (r = 1), whereas dissipation is as predicted 

in all-pay auction case (r = ∞).  

 

 

5 
 



3. Experimental Design and Predictions 

Our game adds to the experimental contest game literature by having groups 

compete for a prize under budget constraints. Based on our game, we conducted 4 

sessions in 3x5 NC treatment and 4 sessions in 3x5 C treatment using a total of 64 

subjects. To capture the continuity in the strategy space, each player was endowed with 

1000 tokens and asked to allocate any integer number between 0 and 1000 to the group 

account. The conversion rate was depreciated by 1000 times so that the cash incentives 

are comparable to the previous experiments with discrete strategy space.  

In the no communication case (3x5 NC treatment), there exists no theory that 

captures all the features described in (a) to (g). The closest theory that can be obtained 

will be to combine the works of Baye et al. (1996), Che and Gale (1998) and Baik et al. 

(2001). Following Baik et al. (2001) we can consider that the total group contribution of 

the 5-person group is the sum of individual bids made under individual value V/5, 

whereas the total group contribution of the 3-person group is the sum of individual bids 

made under individual value V/3. Also, each individual has a budget constraint of 1 unit 

in their bidding scheme. This has an equilibrium that predicts more contributions by 

small group than the large group. We can see that this is inconsistent with the 

experimental data. Simply combining the works of Baye et al. (1996), Che and Gale 

(1998) and Baik et al. (2001) does not support the data, because it fails to incorporate the 

fact that members in the large group do not completely free ride. They realize that less 

free riding will provide them with more payoffs.  

We currently do not know whether equilibrium exists under this structure. We 

need a new theory involving correlated equilibrium to incorporate the implicit interaction 

between group members. We need to find out whether there exists any equilibrium when 

i) both group members are budget constrained, ii) they have knowledge about the total 

group budget constraints of both groups, iii) they understand that cooperating may give 

enough payoffs to avoid free riding (at least partially). If there exists any equilibrium, 

then whether the equilibrium is unique, and characterize the equilibrium or one of the 

equilibria, if exists.3  

3 Epstein and Mealem (2008a, b) discuss a particular situation where players have enough incentive to not 
free ride. Although the intuition is the same, the structure there are very different from ours.  
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In the communication case (3x5 C treatment), group members have 90 seconds to send 

free-form messages to each other through a chat window before making contribution 

decisions. Communication is non-binding—group members (who make their contribution 

decisions privately and anonymously) are not constrained to keep any agreement that 

they may have reached during the chat period. In this case, there is no existing theoretical 

work that discusses the effect of communication (point (g)). We propose a sketch of a 

theoretical structure where the communication is described as a correlated device and we 

analyze the equilibrium as a correlated equilibrium. The theoretical work in both 

communication and no communication cases are in progress. 

 To form a set of testable hypotheses for the 3x5 C treatment, we consider a base 

case of the theoretical predictions in a restructured 1x1 game. Here player A has an 

endowment of 3 tokens and player B has an endowment of 5 tokens. The payoffs for 

player A and player B with 18, 6, 3.6A BR r r= = =  are: 

21         if a > b
12         if a = b
3           otherwise
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a
a

a
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= −
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Following Che and Gale (1998) we can easily derive the unique pair of 

cumulative distribution functions for equilibrium contribution levels.4 
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In other words, neither player has a mass point at any contribution level between 

0 and 3. The large player puts a point mass of 0.833 on 3.001 (the smallest contribution 

unit above 3) and distributes the remainder uniformly on (0, 3). The small player puts a 

point mass of 0.833 on 0, and distributes the remainder uniformly on (0, 3). The 

equilibrium cumulative distribution functions are depicted in Appendix I (Figure A2).  

 

 

 

4 Please see a sketch of the derivation of equilibrium CDFs in Appendix II. 
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4. Results 

Figure 1 clearly shows a spike around 0 in the distribution of small group 

contributions which occurs at 56.25% of the time. In the large group, there are two 

spikes, one on 3.001 and the other on 3.005, each occurs at 28.75% of the time. This 

reveals two strategies the large groups adopted in the play of the game: either each 

member rotated to contribute 601 with everyone else contributed 600 or everyone 

contributed an equal amount at 601.One deviation from the theory is that the small group 

contributed 3 at 15% of the time. This explains why the small group won the game at 

11.3% of the time, much more often than the theory predicts. 

     Insert Figure 1 here 

 Table 1 presents comparisons between theoretical predictions and experimental 

data on average group contributions, average group earnings and probabilities small 

group wins, ties and loses the game. In 3x5 C treatment, small groups over-contributed 

and large groups under-contributed than 1x1 game Nash equilibrium predictions. We 

observe similar effects of communication in this all pay auction group contest game. 

When communication was allowed, Mann Whitney tests on average group contributions 

indicate no significant difference in contribution levels of the large group but 

significantly less contributions in the small group (n=m=4, p=0.02).The probability that 

small group won the game significantly reduces from 28.8% to 11.3%  (n=m=4, p=0.02). 

Insert Table 1 here 

Comparisons between sessions with discrete strategy space and sessions with 

continuous strategy space indicate that in 3x5 C treatment both groups on average 

contributed less and earned more when they decided how much to contribute rather than 

whether or not to contribute. We do not observe significant differences though except for 

large group contributions (n=6, m=4, p=0.01). In 3x5 NC treatment, large group 

contributed significantly less (n=6, m=4, p=0.02) and earned significantly more (n=6, 

m=4, p=0.01) in the continuous case than the discrete case. 

 Following Zhang (2009), we systematically adopt content analysis of group 

communication. Examining the content of communication in this experiment, subjects 

were communicating with each other in a similar way as they did in the discrete case. We 
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use the same coding table in Zhang (2009) to categorize all messages. Table 2 reports the 

frequencies of messages falling into each category.  

     Insert Table 2 here 

 To coordinate individual contribution decisions, large groups again adopted 

rotation strategy quite often (35.24%). Because each subject was endowed with 1000 

tokens, large groups only need to contribute 3001 to ensure a win. Thus a typical quote 

from large groups is: “let us take turns doing the 601 to guarantee victory.” After small 

groups were discouraged from contributing anything, large groups became greedy and 

decreased contributions once in a while. This is reflected in the following message: “you 

think it would work if we each put 1 this time and then the next time all put 601?”  

We did a similar econometric exercise as in Zhang (2009) using probit regressions 

on group contributions decisions. The results are reported in Table 3. The dependent 

variable in Model 1 equals to 1 if the large group contributed 3001 or 3005, otherwise 0. 

The dependent variable in Model 2 equals to 1 if the small group contributed 0, otherwise 

0. The dependent variable in Model 3 equals to 1 if the small group contributed 3000, 

otherwise 0.  The independent variables are the numbers of messages under each category 

in a given period.  

Insert Table 3 here 

Just like the discrete case, the most effective coordination strategy is to rotate to 

contribute 601 in the large group (category 1e).  Also, large groups tried to take risks by 

reducing contributions (category 9) and they reduced contributions in random periods 

over time so that small groups could not catch the chance to win over them (category 2). 

Considering the size asymmetry (category 8), small groups realized that they had higher 

individual share of the prize than large groups (category 5). They contributed nothing for 

a while to make large groups believe that they have already given up, and then 

contributed 3000 tokens from time to time (category 2) to win the game when large 

groups were off guard.  Following this strategy, small groups won the game at 11.3% of 

the time, despite of their size disadvantage. 
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5. Conclusion 

Previous studies have documented that communication reduces the free-riding 

problem and enhances cooperation in the single group public goods game. This paper 

conducts an experimental study on the effects of communication in a contest between two 

unequal sized groups over a public good. In particular, we study a group contest in which 

group members made a continuous contribution decision on how much to contribute and 

an all-pay auction contest success function was used to determine the winner group. 

Besides documenting similar effects of communication on group contribution decisions 

as in Zhang (2009) with binary decisions, we find that both groups on average contribute 

less and earn more when they decide how much to contribute rather than whether or not 

to contribute.  

It will be interesting to examine whether a Quantal Response Equilibrium (QRE), 

which assumes subjects are bounded rational and decisions with higher expected payoffs 

are more likely to be chosen, can be used to track the behavioral deviations from Nash 

predictions in our games. The QRE predictions of the voting participation game with 

symmetric group size do capture the empirical data better than the Nash equilibrium 

(Goeree and Holt, 2001; Cason and Mui, 2005). Moreover, QRE can also explain the 

unintuitive feature of the Nash equilibrium for the volunteer’s dilemma (i.e., the 

probability of getting no volunteer increases with the total number of possible 

volunteers). In the participation game with a discrete strategy space, when the small 

group plays safety by designating zero contributors, the problem for the large group 

reduces to a volunteer’s dilemma in the sense that only one contributor is needed to win 

the game. In the continuous all-pay auction group contest, our data might be more 

consistent with QRE prediction as well. As Anderson et al. (1998) prove that there is over 

dissipation when cost of bidding is high ( 1/ 2c > ) in a symmetric all-pay auction with 

two players and budget constraints.  
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Appendix I 
 

Proof of the Nash equilibria in 1x1 game 

 

 

  
 

Figure A1: All pay auction with cap on bidding 

 

 

 

 

A sketch of the derivation of equilibrium CDFs: 

1) There exists no pure strategy equilibrium 

2) Player A has endowment of 3 units, hence he can not play more than 3 units. 

Knowing that player B will not play more than 3 units, hence the support will be [0, 3]. 
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3) If player B plays 3+ε then it can ensure a payoff of 20. By playing 0, player A can 

ensure a payoff of 3. In the equilibrium the expected payoff will be 3 and 20 respectively 

for player A and B. 

4) Let us denote (.)AF as the CDF of A and (.)BF as the CDF of B.  

 

Then, by playing a  the expected payoff of A is: 21 (1 )3A AP P a+ − − where ( )A BP F a=  

is the probability that Player A wins the game.  

 Hence, we can solve the equilibrium CDF of Player A’s bids as following: 
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Similarly, by playing b the expected payoff of B is: 23 (1 )5B BP P b+ − −  where 

( )B AP F b=  is the probability that Player B wins the game.  
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Figure A2 depicts the equilibrium CDFs. 
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Figure A2: All pay auction equilibrium CDFs 
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Appendix II 

Figure 1: Data comparison between 3x5 C sessions and 3x5 NC sessions 
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Table 1 Theoretical predictions and observed data 

  Average Group Contribution  Average Group Earnings P(small win) P(small tie) P(small lose) 

 
Small Large Small Large 

Continuous Strategy Space 
    

   
Prediction 0.25 2.75 3.00 20.00 1.4% 0.0% 98.6% 

Data: 3x5 NC 1.77 2.19 6.52 15.52 28.8% 1.3% 70.0% 
Data: 3x5 C  0.77 2.67 4.37 18.19 11.3% 1.3% 87.5% 

Discrete Strategy Space 
       Data: 3X5 NC 1.87 2.62 7.43 14.08 20.0% 30.0% 50.0% 

Data: 3x5 C 1.10 3.77 3.10 18.03 3.3% 5.0% 91.7% 
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Table 2: Comparison of coding frequencies across group types 

 

 

Category Description Large Small Ratio (L/S)
1 Coordination on the contribution level for the current period 57.36% 37.24% 1.54
1a Propose a specific contribution level 4.41% 5.54% 0.80
1b Ask for the opinions of other group members 3.55% 3.57% 0.99
1c Disagree with group members' proposals 4.81% 5.41% 0.89
1d Agree with group members' proposals on the contribution level 7.23% 16.52% 0.44
1e Propose to rotate or explicitly designate contributors and (or) non-contributors 35.24% 6.20% 5.69
1f Push for concensus on the contribution level 2.12% 2.17% 0.98
2 Appeal to fool the other group across periods 8.24% 5.37% 1.54
3 Make choices by reasoning from the other group's point of view 4.58% 13.25% 0.35
4 Discussion about benefits for own group 3.58% 8.35% 0.43
5 Discussion about benefits for the other group 1.65% 1.23% 1.34
6 Reference to the previous choices of the other group 2.58% 4.12% 0.63
7 Reference to the previous choices of own group 4.41% 3.25% 1.36
8 Reference about the size asymmetry 1.25% 3.86% 0.32
9 Reference to the game rules 1.10% 2.54% 0.43
10 Appeal to play safe 3.25% 1.85% 1.76
11 Appeal to take risks 1.53% 3.25% 0.47
12 Comments about time 0.15% 0.23% 0.65
13 Discuss about what game they are actually playing 0.32% 0.25% 1.28
14 Use of humor 1.59% 0.45% 3.53
15 Other Messages 8.55% 12.59% 0.68

3x5 C Treatment
Frequency of Codings
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Table 3: Probit regressions on group contribution decisions 
 (Model 1: Dependent Variable=1 if the large group contributed 3001 or 3005 tokens; 0 otherwise 

Model 2: Dependent Variable=1 if the small group contributed 0 tokens, 0 otherwise 

Model 2: Dependent Variable=1 if the small group contributed 3000 tokens, 0 otherwise) 

 

Large Group
Model 1 Model 2 Model 3 

 (3001 or 3005 tokens) (0 tokens) (3000 tokens)
1a Propose a specific contribution level 0.119 -0.11 0.044

(0.122) (0.284) (0.104)
1b Ask for the opinions of other group members -0.081 0.044 0.011

(0.080) (0.170) (0.052)
1c Disagree with group members' proposals -0.008 -0.149 -0.104

(0.047) (0.091) (0.076)
1d Agree with group members' proposals on the contribution level -0.033 -0.133*** 0.069***

(0.023) (0.006) (0.012)
1e Propose to rotate or explicitly designate contributors and (or) non-contributors 0.031***

(0.007)
1f Push for concensus on the contribution level -0.022 -0.087 -0.065

(0.086) (0.070) (0.074)
2 Appeal to fool the other group across periods 0.029 0.221*** -0.106***

(0.027) (0.043) (0.008)
3 Make choices by reasoning from the other group's point of view 0.027 0.241*** -0.131***

(0.048) (0.049) (0.040)
4 Discussion about benefits for own group -0.272* -0.084* 0.032

(0.131) (0.038) (0.017)
5 Discussion about benefits for the other group 0.291

(0.154)
6 Reference to the previous choices of the other group 0.029 0.079 -0.031

(0.095) (0.049) (0.032)
7 Reference to the previous choices of own group -0.037 -0.063 0.039

(0.043) (0.079) (0.028)
8 Reference about the size asymmetry -0.009 -0.121*

(0.056) (0.061)
9 Reference to the game rules -0.084 -0.002

(0.124) (0.019)
10 Appeal to play safe 0.308* 0.139*

(0.130) (0.061)
11 Appeal to take risks -0.684** -0.333***

(0.218) (0.040)
1/period 0.577 -0.806 -0.332

(0.758) (1.810) (0.767)
1-period lag dummy: (=1 if large group contributed 4 tokens in the last period) 0.222* 0.679*** -0.371**

(0.110) (0.074) (0.124)
1-period lag dummy: (=1 if small group contributed 3 tokens in the last period) -0.503 -0.011

(0.381) (0.043)
1-period lag dummy: (=1 if small group contributed 0 tokens in the last period) -0.449 0.054

(0.271) (0.246)
1-period lag: Propose to rotate or explicitly designate contributors 0.019***

(0.004)
1-period lag: Appeal to fool the other group across periods -0.049 -0.159 0.067

(0.028) (0.086) (0.058)
2-period lag: Propose to rotate or explicitly designate contributors 0.003

(0.012)
2-period lag: Appeal to fool the other group across periods -0.069 0.095 0.037

(0.036) (0.051) (0.032)
3-period lag: Propose to rotate or explicitly designate contributors 0.003

(0.012)
3-period lag: Appeal to fool the other group across periods -0.076 -0.001

(0.047) (0.082)
4-period lag: Propose to rotate or explicitly designate contributors

4-period lag: Appeal to fool the other group across periods 0.206*
(0.086)

Standard errors in parentheses
* statistically significant at 5%; **statistically significant at 1%; ***statistically significant at 0.1%;

Category Variable

Marginal Effects
Small Group
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General Instructions 

 

This is an experiment in the economics of multi-person strategic decision making. 

Various research agencies have provided funds for this research. If you follow the 

instructions and make appropriate decisions, you can earn an appreciable amount of 

money. The currency used in the experiment is francs. Your francs will be converted to 

U.S. Dollars at a rate of _4000__ francs to one dollar. At the end of today’s experiment, 

you will be paid in private and in cash.  

It is very important that you remain silent and do not look at other people’s work. 

If you have any questions, or need assistance of any kind, please raise your hand and an 

experimenter will come to you. If you talk, laugh, exclaim out loud, etc., you will be 

asked to leave and you will not be paid. We expect and appreciate your cooperation.  

Please pay careful attention during these instructions. When the instructions are 

completed, you will take a short quiz on your computer to verify your understanding. The 

computer will record how many quiz questions you answer correctly, and you will be 

paid $1 for every correct answer. 

The experiment is composed of two parts and each part consists of 10 decision-

making periods. The payoffs of all 20 periods determine your total earnings.  

Now we are reading the instructions for part one.  

 

Instructions-Part One 

 

There are 10 periods in part one. Before we start, the 24 participants in today’s 

experiment will be randomly and anonymously placed into either a 3-person group or a 

5-person group. You will know how many participants are in your group but you will 

have no way of knowing which of the participants are assigned to which group. Each 3-

person group will then be paired with one of the 5-person groups to form a set of 8 

participants. The compositions of your group and other groups will remain the same in 

this part of the experiment. The groups' compositions (or other aspects of the experiment) 

may or may not change in the second part of the experiment.  
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Your Decision: 

EACH period you will be given an initial endowment of 1000 tokens and asked to 

decide how much to allocate to the group account. Any remaining tokens that are not 

allocated to the group account are automatically added to your individual account. You 

may allocate any integer number between 0 and 1000.  An example of your decision 

screen is shown below. 

 
Decision Screen  

Your Earnings: 

After all participants have made their decisions, your earnings for the period are 

calculated in the following way: 

a) Earnings from the group account: If the total number of tokens in one group 

account exceeds the total number of tokens in the other group account, the former group 

earns a prize of 18000 francs and the other group receives 0 francs. If the total numbers 

of tokens in the two group accounts are equal, both groups earn a prize of 9000 francs. 

Any prize earned by the group will then be shared equally among all the individual 
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members in that group. For example, if the 5-person group earns a prize of 18000 francs, 

then each member in the 5-person group earns 18000/5=3600 francs.  

b) Earnings from the individual account: Any remaining tokens that are not 

allocated to the group account are added to your individual account. For each token in 

your individual account, you will earn 1 franc. Thus, earnings from the individual 

account equal to the number of tokens you have in the individual account. 

c) Your period earnings are the sum of the earnings from the group account and 

the earnings from the individual account. 

 

Here are two examples illustrating the calculations of your period earnings. 

Example 1 

3-person 
group 

Tokens in  
the group  
account 

Tokens in 
the individual 

account 

 
5-person  

group 

Tokens in  
the group  
account 

Tokens in  
the individual 

account 

Member1 

Member2 

Member3 

 

800 

700 

400 

 

1000-800=200 

1000-700=300 

1000-400=600 

 

 Member1 

Member2 

Member3 

Member4 

Member5 

500 

400 

300 

200 

300 

1000-500=500 

1000-400=600 

1000-300=700 

1000-200=800 

1000-300=700 

Total 1900 1100  Total 1700 3300 

 

In this example, the 3-person group have allocated total of 1900 tokens to the 

group account while the 5-person group have allocated total of 1700 tokens to the group 

account. Any remaining tokens that are not allocated to the group account are added to 

the individual account. The total number of tokens in the 3-person group account exceeds 

the total number of tokens in the 5-person group account, thus the 3-person group earns a 

prize of 18000 francs and the 5-person group gets 0 francs. The prize earned by the 3-

person group is shared equally among all individual members in that group which equals 

to 18000/3=6000 francs per person. For each token in the individual account, you earn 1 

franc. The sum of the earnings from the group account and the earnings from the 

individual account determines your period earnings. 
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Earnings Table  

3-person 
group 

Earnings 
from 
group 

account 

Earnings 
from 

individual 
account 

Period 
earnings 

 
5-person 

group 

Earnings 
from 
group 

account 

Earnings 
from 

individual 
account 

Period 
earnings 

Member1 

Member2 

Member3 

 

6000 

6000 

6000 

 

200 

300 

600 

 

6200 

6300 

6600 

 

 Member1 

Member2 

Member3 

Member4 

Member5 

0 

0 

0 

0 

0 

500 

600 

700 

800 

700 

500 

600 

700 

800 

700 

 

Example 2 

3-person 
group 

Tokens in  
the group  
account 

Tokens in 
the individual 

account 

 
5-person  

group 

Tokens in  
the group  
account 

Tokens in  
the individual 

account 

Member1 

Member2 

Member3 

 

300 

200 

300 

 

1000-300=700 

1000-200=800 

1000-300=700 

 

 Member1 

Member2 

Member3 

Member4 

Member5 

200 

200 

300 

100 

0 

1000-200=800 

1000-200=800 

1000-300=700 

1000-100=900 

1000-0=1000 

Total 800 2200  Total 800 4200 

 

In this example, the total number of tokens in the 3-person group account equals 

to the total number of tokens in the 5-person group account, thus both groups earn a prize 

of 9000 francs. The prize is shared equally among members in both groups which equals 

to 9000/3=3000 francs per person in the 3-person group and 9000/5=1800 francs in the 5-

person group.  

Earnings Table  

3-person 
group 

Earnings 
from 
group 

account 

Earnings 
from 

individual 
account 

Period 
earnings 

 
5-person 

group 

Earnings 
from 
group 

account 

Earnings 
from 

individual 
account 

Period 
earnings 

Member1 

Member2 

Member3 

 

3000 

3000 

3000 

 

700 

800 

700 

 

3700 

3800 

3700 

 

 Member1 

Member2 

Member3 

Member4 

Member5 

1800 

1800 

1800 

1800 

1800 

800 

800 

700 

900 

1000 

2600 

2600 

2500 

2700 

2800 
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Before you are asked to make the allocation decision you will have an opportunity 
to communicate with the members of your own group in a chat window. You will have 
90 seconds to chat with each other anonymously. Although we will record the messages 
that you send, only you and your group members will see them. Note, in sending 
messages back and forth between you and the other members we request that you follow 
two simple rules: (1) Be civil to each other and use no profanity and (2) Do not identify 
yourself.  

After the chat period is over, all group members then make their actual decisions 
simultaneously; you do not learn the actual allocation decisions of your group members 
until after you make your decision. 

A sample screen with chat window is shown below:  

 
Chat Window 
You can open your chat window by clicking on the [messenger] tab in the task bar 

and you can switch back to the decision screen by simply clicking on the decision screen. 
Please do not close any windows on the computer during the experiment. 

Accidentally close the window will cause a delay for about 10 minutes. 

Type your messages in this box. 
You can use ctrl+enter to send out 
messages or simply click on the 
send button. 

[Messenger] Tab 

 

23 



 

The End of the Period 

At the end of each period, you will be automatically switched to the outcome 

screen, as shown below. This screen displays your allocation decision, the total numbers 

of tokens in groups’ accounts, earnings from your group account, earnings from your 

individual account, your period earnings as well as your earnings for the experiment so 

far. 

 
Outcome Screen 

Please record the results on your Personal Record Sheet under the appropriate 

headings. Then click on the OK button to move to the next period.  

Before we start the experiment, please fill out the quiz on the computer. There are 

a total of 4 questions, each worth $1. Thus you can earn $4 in total if you answer all the 

questions correctly. Please feel free to refer back to the instructions as you answer the 

quiz questions. Also feel free to raise your hand if you do not understand the explanation 

for a wrong answer. Please do not say anything before the experimenter comes to you, as 

the experimenter will answer your question in private. After you finish the quiz, please 

record your earnings on your Earnings Calculation Sheet. 
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Personal Record Sheet 

 

Your ID______________      

  

Part 1:  Your Group Type ____________ 
 

Period 
How much did 

you allocate to the 
group account? 

Total tokens in 
your group 

account 

Total tokens 
in the other 

group account 

Your  
period 

earnings 

Your 
cumulative 

earnings 

1      

2      

3      

4      

5      

6      

7      

8      

9      

10      
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Earnings Calculation Sheet 

 

Your cumulative earnings:                                            ________francs          

 

Divide cumulative earnings by conversion rate:       ÷  4000_________ 

 

Earnings in dollars:                                                        $____________  

 

Earnings from the quiz:                                                 $____________ 

 

Total payments in dollars:                                              $____________ 
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Instructions-Part Two 

 

Part two consists of 10 decision-making periods. The rules for this part of the 
experiment are the same as part one EXCEPT that:  

 
At the beginning of this part of the experiment, you may be re-assigned to a 

different group. Your re-assignment is completely unrelated with your past decisions. 
Your group composition will remain the same for all 10 periods after the reassignment.   
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Personal Record Sheet 

 

Your ID______________       

 

Part 2:  Your Group Type ____________ 

Period 
How much did 

you allocate to the 
group account? 

Total tokens in 
your group 

account 

Total tokens in 
the other group 

account 

Your  
period 

earnings 

Your 
cumulative 

earnings 

11      

12      

13      

14      

15      

16      

17      

18      

19      

20      
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