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Experimental Evidence on Framing Effects and Stake Effects 

in the Public-Good/Common-Resource Games 

 
 
 

Abstract:  We test the stake effect and the framing effect in the public-good and common 
resources games.  Our experimental evidence shows that subjects’ behavior (in terms of both 
cooperation and complete free-riding) varied more in experiments with hypothetical stakes 
than in experiments with real stakes.  Moreover, cooperation in the experiments with real 
stakes and hypothetical stakes does not differ significantly in both public-good and 
common-resource conditions.  Finally, the framing effect exists only when stakes are 
hypothetical. 
 
 
Keywords:  Experiments, Framing effects, Stake effects, Cooperation 

JEL Classification:  C91, H41, C71 

 

 

摘要：本計劃檢驗公共財與共同資源賽局中之報償效果與決策架構效果。我們的實驗證

據顯示，不論是就合作還是就完全免費享用的動機而言，實驗對象間行為的差異在假設

性報償的實驗中高於實際貨幣報償的實驗。此外，平均而言，合作水準在假設性報償的

實驗與在實際貨幣報償的實驗並無顯著差別。最後，只有當報償為假設性的報償時才有

決策架構效果。 
 

關鍵詞：實驗，決策架構效果，報償效果，合作 

JEL分類:  C91, H41, C71 
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1. INTRODUCTION 

Experimental studies consistently find evidence deviating from theoretical predictions 

on some economic issues.  Take the public-good provision game for example.  The unique 

Nash equilibrium of the linear public-good game is contributing nothing, but experimental 

evidence usually shows fairly high contributions, about 30% to 50% of subjects’ endowment, 

and positive contributions still appear even after repetitions.  A possible explanation to the 

difference between experimental evidence and theoretical conclusions is that the monetary 

rewards used in experiments are too small to represent the objects in reality or subjects care 

not only the monetary rewards or both. 

Whether the size of stakes affects the experimental results has been examined by many 

psychologists and economists.  For instance, Grether and Plott (1979), Slovic, Fischoff, and 

Lichtenstein (1982), Tversky and Edwards (1966), and Tversky and Kahneman (1983) found 

that monetary rewards did not matter when choices were hypothetical.  In contrast, 

Binswanger (1980, 1981), Fiorina and Plott (1978), Goodman, Saltzman, Edwards, and 

Krantz (1979), Kroll, Levy, and Rapoport (1988), Marwell and Ames (1981), Messick and 

Brayfield (1964), Siegel (1959), Siegel and Andrews (1962), Wolf and Pohlman (1983) 

showed that monetary incentives did matter.  In addition, some researchers reported mixed 

results.  For instance, Kachelmeier and Shehata (1991) reported a significant difference 

between subject responses under low and very high monetary rewards, and no difference 

between hypothetical and low monetary payoffs.  Forsythe, Horowitz, Savin, and Sefton 

(1988) found that monetary incentives mattered in the dictator game, but inclusive in the 

ultimatum game. 

 This paper examines the stake effect in a linear public-good/common-resource game.  

We use both monetary stakes and hypothetical stakes in experiments, and under each type of 

stakes, there are both high and low levels of stakes.  The rest of the paper is organized as 

follows.  Section 2 provides the experimental design.  Experimental results and statistical 

analyses are illustrated in Section 3.  Section 4 concludes. 
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2. EXPERIMENTAL DESIGN 

We employ a linear public-good/common-resource design in our experiments.  This 

design was first introduced by Marwell and Ames (1981) and has been adopted by many 

subsequent researchers.  The experimental design involves two conditions: the public-good 

condition (the positive frame) and the common-resource condition (the negative frame).  

Subjects in the public-good condition are each endowed with a certain amount of wealth (w) 

in each round and are instructed to allocate this endowment between the Public Account 

(public good) and the Private Account (private good).  Denote ix  as the amount of wealth 

that subject i allocates to the Private Account and ig  (= ixw − ) as the amount of points that 

he allocates to the Public Account.  The subject’s payoff per round is written as 

∑ =
+=

n

j jii gxP
1

α , where α  is the marginal per capita return (MPCR) and n is the group 

size. 

Subjects in the common-resource condition are entitled to explore a certain amount from 

the Public Account (common resource).  Denote ix  as the amount that the subject explores 

and ig  as the leftover.  The subject’s payoff per round is also written as 

∑ =
+=

n

j jii gxP
1

α .  We use “points” to denote subjects’ endowment or entitlement, and use 

5.0=α  and 5=n  in all experiments.  Therefore, one point allocated to the Private 

Account (or explored from the Public Account) would earn one point for one’s self, while one 

point allocated to the Public Account (or not explored from the Public Account) would earn 

each of the five group members 0.5 points. 

Since the marginal private return from the Private Account is greater than the marginal 

private return from the Public Account, the dominant strategy Nash equilibrium in a 

single-shot game is 0=ig  for all i.  However, everyone allocating all points to the Public 

Account is a Pareto efficient outcome, because one point allocated to the Public Account 

yields a marginal group return of 2.5 points, greater than the marginal private return from the 

Private Account. 

Each condition involves two different stake levels: high level and low level, and each 

stake level contains both real monetary stakes and hypothetical stakes, for a total of eight 
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experiments conducted in this research.  Table 1 summarizes the structure of the 

experiments and reports the average earnings.1  Subjects in groups of five play the game for 

fourteen rounds, and they are randomly rematched starting each new round to prevent the 

possibility of reputation building. 

In the experiments with the high level of stakes, subjects are each endowed with 120 

points per round in rounds 1-10 in the positive-frame condition (or are entitled to explore at 

most 120 points per round from the Public Account in the negative-frame condition).  

Starting round 11 and until round 14, the endowment (entitlements) jumps to 1200 points per 

round.  In the experiments with the low level of stakes, the endowment (entitlements) per 

round remains at 120 points in all fourteen rounds. 

In the experiments with real monetary stakes, the total points earned by the subject can 

be transferred to real money at the exchange rate of 10 points to NT$1 at the end.  However, 

in the experiments with hypothetical stakes, subjects are paid uniformly with NT$200 no 

matter how many points they have earned.   

 

3. EXPERIMENTAL RESULTS 

Forty subjects are recruited in each experiment, for a total of 320 subjects participating 

in this research.  Two hundred subjects were undergraduate students at National Chengchi 

University and the other 120 subjects were undergraduate students at National Taiwan 

University.  All subjects were inexperienced and the mean age was 21.13 years.  Among 

them, 103 were males and 217 were females, and 230 subjects majored in economics or 

economics-related fields. 

Figures 1 and 2 report the cooperation rate per round in experiments with real monetary 

awards and hypothetical stakes, respectively.  The cooperation rate in the positive-frame 

condition is defined as the total number of points allocated to the public good divided by total 

endowments, and in the negative-frame condition it is defined as the total number of points 

left in the common resource divided by the initial size of the common resource.  The first 

                                                 
1 Each experiment lasted about eighty minutes.  The exchange rate between New Taiwan (NT) dollar and U.S. 
dollar was about 35:1 when we conducted these experiments.  Subjects’ Instructions and data from the 
experiments are available from the author upon request. 
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thing to note is that cooperation rates started at about 30% to 40% in all experiments.  

Second, cooperation decayed across rounds seemed to decay more drastically in the 

experiments with real monetary stakes than in the experiments with hypothetical stakes.  

Third, cooperation reached the lowest level in the final round except in all experiments 

except PHL.  Finally, cooperation varied less in the experiments with real monetary stakes 

than in the experiments with hypothetical stakes. 

We now investigate specifically the stake effect.  We look first at the effect of the 

increase in stakes on cooperation in the positive-frame condition.  The cooperation rate in 

round 10 of PRH was 11.4% and jumped to 15.2% in round 11 in which the stakes increased 

tenfold.  However, the cooperation rate soon dropped to 8% in round 12 and reached as low 

as 1.4% in the final round.  Cooperation rate in round 10 of PHH was 19% and remained at 

about the same level in round 11 after the stakes increased tenfold.  Then cooperation rate 

decreased sharply to 12.7% in round 12 and reached the lowest level of 10.9%.  In the 

negative-frame condition, the cooperation rate in NRH also dropped after the increase in 

stakes.  The cooperation rate in round 10 of NRH was 31.6% and was 28.5% in round 11, 

and then dropped constantly and reached the lowest level of 14.5% in round 14.  In contrast, 

we observe a very different pattern in NHH.  The cooperation rate in round 10 of NHH was 

17.2%.  It jumped to 25.9% in round 11, remained steadily in rounds 12 and 13.  Though 

cooperation rate dropped sharply to 19.4% in round 14, it was still higher than that in round 

10.  The evidence from these experiments suggests that the increase in stakes has no effect 

on cooperation if stakes are real money, but subjects may act more cooperatively or less 

cooperatively if stakes are hypothetical. 

We then examine the effect of real stakes and hypothetical stakes on cooperation.  

Since the sizes of endowments (entitlements) in the experiments with high and low stakes 

levels are the same in the first ten rounds, we use the average cooperation rate and report the 

results in Figure 3.  As can be seen, cooperation in the positive-frame condition dropped 

more smoothly than that in the negative-frame condition.  In addition, cooperation seemed 

to be higher in the negative-frame condition than in the positive-frame condition, especially 

in the latter half of the games.  Moreover, cooperation in the positive-frame condition 

seemed to be higher with real stakes than with hypothetical stakes, whereas in the 
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negative-frame condition whether stakes are real or hypothetical seemed to have no effect on 

cooperation.  The Mann-Whitney rank-sum test shows that cooperation is higher with real 

stakes than with hypothetical stakes in the positive-frame condition, but the difference is 

insignificant (W = 123, p = 0.0929).  In the negative-frame condition, the effects of real and 

hypothetical stakes on cooperation are the same (W = 113, p = 0.5708). 

It is also interesting to explore whether the framing effect depends on the form of stakes.  

A two-sided Mann-Whitney rank-sum test shows that cooperation in the positive-frame 

condition does not differ significantly from that in the negative-frame condition when stakes 

are real (W = 87, p = 0.1859).  By contrast, the negative frame induces higher cooperation 

when stakes are hypothetical (W = 65, p = 0.0014). 

We finally investigate how often the Nash equilibrium in the single-shot game, that is, 

complete free riding, appears in various experiments.  Figure 4 draws the percentage of 

subjects who contribute none to the public good/common resource in experiments with real 

stakes, and Figure 5 sketches this information in experiments with hypothetical stakes.  

Some patterns observed here are similar to those under the investigation of cooperation.  

First, compete free-riding started at about 10% to 20% in most experiments and increased 

across rounds.  Second, the percentages of subjects who completely free rode various more 

(between experiments and within experiments) in the experiments with hypothetical stakes 

than in the experiments with real stakes.  Third, in experiments with real stakes, NRL 

seemed to have the highest level of complete free-riding, while PRL seemed to have the 

lowest level of complete free-riding.  However, the trend turns completely opposite in 

experiments with hypothetical stakes: PHL seemed to have the highest level of complete 

free-riding and NHL seemed to have the lowest level of complete free-riding.  Finally, 

complete free-riding reached the highest level in the final round. 

 

4. CONCLUSIONS 

This paper examines the stake effect and the framing effect in the public good/common 

resource games.  In each of the public-good frame (positive frame) and the 

common-resource frame (negative frame), experiments with real monetary stakes and 

hypothetical stakes were conducted.  Our experimental evidence shows first that subjects’ 
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behavior (in terms of both cooperation and complete free-riding) varied more in experiments 

with hypothetical stakes than in experiments with real stakes.  Second, the increase in the 

size of stakes has no effect on cooperation except in NHH, suggesting again that hypothetical 

stakes may induce more diversified behavior.  Third, cooperation in the experiments with 

real stakes and hypothetical stakes does not differ significantly in both positive-frame and 

negative-frame conditions.  Finally, the framing effect exists only when stakes are 

hypothetical. 
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Table 1. The Structure of the Experiments 

Condition Stake Type Stake Level Experiments Average Earnings 

Real Monetary Stake High PRH $696 
 Low PRL $240 

Hypothetical Stake High PHH $200 
Positive Frame 
(public goods) 

 Low PHL $200 
Real Monetary Stake High NRH $814 

 Low NRL $235 
Hypothetical Stake High NHH $205 

Negative Frame 
(common resources) 

 Low NHL $200 
  

 

Figure 1.  Cooperation Rate Per Round in Experiments with Monetary Stakes
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Figure 2.  Cooperation Rate Per Round in Experiments with Hypothetical
Stakes
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Figure 3.  Cooperation Rate Per Round with Real and Hypothetical Stakes
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Figure 4.  Percentage of Subjects Completely Free Ride in Experiments with
Monetary Stakes
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Figure 5.  Percentage of Subjects Completely Free Ride in Experiments with
Hypothetical Stakes
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