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Appendix 

This appendix reports the results from, and motivation for, a parallel treatment conducted 

shortly before the treatment reported in the text.  The results are quite similar to those reported in 

the text but are complicated by the fact that in games with public and private goods, the SSPE 

involves mixed strategy play for T2 and T3.   

As in the treatment reported in the text (which will be referred to as the 136 treatment) 

each bargaining group consisted of three legislators with ideal points for the public good 

distributed on the line interval [0, 100].  The three legislators, designated T1, T2, T3, had ideal 

locations for the public good at points 0, 33, and 100, respectively, with differential costs to each 

integer deviation from a player’s ideal point of 3, 4 and 8 for T1, T2, and T3, respectively.  Each 

legislator was endowed with 600 ECUs with the costs to deviating from their ideal point 

subtracted from this, and with any private payments added to it.  A between groups design was 

employed with baseline sessions for each treatment consisting of games with X = 0, in which the 

SSPE outcome is 33.  The total value of private goods available, X, was set at 200.  Coalitions 

with public and private goods along with the public good location, private payments and the 

mixing probabilities are reported in Table A1.  

Table A1 

Games with Private Goods: Proposed Allocations Under the SSPE 

Av. 

Location 

 

T1 

 

T2
 

 

T3
 

 Location PT1 PT2 PT3 Location PT1 PT2 PT3 Location PT1 PT2 PT3 

 

49. 

 

33 

 

180 

 

20 

 

0 

33
a 

49
a 

65 

0 

135 

200 

0 

0 

78
b 

78
b 

200 

0 

0 

200 

0 

0 

Proposer’s 

Payoffs 

 

681 

 

735 

 

424 

 

PTi = private goods to type Ti (xi). 
a 
Mixed strategy play for T2: 75% of the time location is 33 (coalition with T1); 25% of the time 

location is 49 (coalition with T3). 
b
 Mixed strategy play for T3: 57% of the time all private to T1 (coalition with T1); 43% of the 

time all private to T2 (coalition with T3). 

 



Procedures were essentially the same as those reported in the text with subjects recruited 

from the same, Ohio State University, subject population. The one exception was that with the 

change in costs for deviating from the T3s ideal point, it was possible for T3 to have a negative 

payoff.  Subjects were told that if any players’ payoffs were negative, they would be truncated to 

zero for that round. 

 The motivation for this treatment was that we had conducted several pilot sessions using 

the 136 treatment but without the graphics and interface cleanly laying out the opportunity cost 

associated with the proposed location (see the instructions), which generated extremely noisy 

results.  We could not tell whether the noise was a result of the low opportunity cost for T1 in the 

136 treatment or the fact that subjects essentially had to compute the opportunity costs of a 

proposed location for themselves.  This 348 treatment increased the opportunity cost for 

deviations, along with the improved computer interface.  The replication of the 136 treatment 

with the improved computer interface is reported in the text.     

Four sessions of the public good only (baseline) treatment were conducted along with 

four sessions of the public and private good treatment, with a total of 54 subjects in each 

treatment.
1
  As in the text the data analysis looks at bargaining rounds 7-15 after subjects have 

gained some experience with the structure of the game as well as the software. 

The aggregate outcomes in Table A2 show a significant shift in the location of the public 

good in response to the introduction of private goods along with an increase in the variance.
2
 

There is a very modest increase in the frequency with which proposals pass in stage 1 with 

private goods compared to their absence.
3
  Total payoffs are below the SSPE prediction in both 

treatments.  Although total payoffs are predicted to increase after subtracting out the value of the 

private goods, they increase more than predicted on average (an increase of 29 versus a predicted 

increase of 16). Using session level averages, total payoffs are higher in 3 out of 4 sessions with 

                                                 
1
 Four bargaining groups (out of 158) in the public goods only treatment failed to reach agreement by stage 15, the 

maximum number of stages the software was programmed for.  At this point the software moved on to a new 

bargaining round.  In no case were these bargaining rounds selected to be paid off on, so we did not have to exercise 

the predetermined option of paying based on another randomly selected bargaining round that reached agreement.    
2
 As in the text these results are statistically significant at the 5% level using a Mann-Whitney test and session level 

data or at the 1% level using parametric tests treating each bargaining group as an independent observation.  Unless 

otherwise stated all statistically significant results reported in the text hold on the same basis. 
3
 There is a good deal more heterogeneity in average stage 1 acceptance rates here compared to the 136 treatment: 

the public good session with the highest acceptance rate averaged  92% compared to the second highest public good 

session acceptance rate of 60%, and the private good session with the lowest acceptance rate of 47% compared to 

the second lowest acceptance rate of 71%.    



public and private goods net of the value of the private goods.  The one public good session with 

a higher average total payoff was 3 ECUs higher than the lowest average total payoff for any of 

the public and private good sessions.         

Table A2 

Aggregate Outcomes  

 
 

Location 

(standard errors) 

Percentage of 

Proposals 

Accepted in 

Stage 1  

 

Total Payoffs   

[predicted] 

No 

Private 

With  

Private 

No 

Private 

With  

Private 

No 

Private 

With  

Private 

33.8 

(18.9) 

50.9 

(27.6) 

68.9% 

 

70.7% 1138 

[1165] 

 

1367 

[1381] 

 

 

Table A3 shows the average stage 1 proposed location for the public good by player type 

for games with no private goods, along with the frequency with the percent of Ti’s proposals 

voted on that were passed, and payoffs by player types for accepted proposals.  The results are 

qualitatively similar to those reported in the text for the 136 treatment as T1s and T3s propose 

locations more favorable to their ideal points with a number of these proposals being accepted, 

and with T3s’ proposals being least likely to be accepted.  As reported in the text, proposals 

typically passed with the minimum number of votes, averaging 1.2 votes in addition to the 

proposer’s vote.  In proposals passing with a simple majority, T1s got T2s’ vote 98% of the time, 

T2s got T1s’ vote 72% of the time, and T3s got T2s’ vote 79% of the time. 

  



Table A3 

Proposed Public Good Location by Player Type: Public Good Only Treatment
 

(standard error of the mean in parentheses)
a
 

Proposer’s 

Type 

Location Passed 

Proposals
b 

Average Payoffs for Accepted 

Proposals [predicted]
c
 

 Proposed
c
 Accepted  T1 T2 T3 

T1 16.2 

(1.28) 

18.9 

(1.34) 

49.0% 543.3 

[501] 

543.6 

[600] 

6.0 

[64] 

T2 34.8 

(2.17) 

34.8 

(2.54) 

69.9% 495.7 

[501] 
570.3 

[600] 

83.4 

[64] 

T3 69.6 

(3.37) 

63.3 

(3.97) 

30.1% 410.0 

[501] 

478.6 

[600] 
306.7 

[64] 

   Average 

Overall 

Payoffs 

498.7 

(4.50) 

[501] 

548.0 

(4.35) 

[600] 

90.9 

(10.66) 

[64] 
 

a 
Using subject averages as the unit of observation. 

b 
Percent of Ti’s proposals voted on that were passed.     

c
 Payoff as proposer in bold. 

 

Table A4 shows average accepted proposals generated by player types in games with 

private goods, the percent of Ti’s proposals voted on that were passed, and payoffs by player 

types for accepted proposals, along their predicted payoffs under the SSPE. The overall patterns 

are quite similar to the 136 treatment reported in the text: Players have proposer power in the 

sense that conditional on their proposals being accepted, they get higher payoffs than when other 

types’ proposals are accepted, with payoffs tending to be more equal between coalition partners 

than predicted; e.g., for T1 proposers the SSPE difference in payoffs between T1 and T2 is 61 

ECUs, whereas the average actual difference is 9 ECUs.   

Proposals pass substantially more often for T1s and T3s with private goods than without, 

with essentially no change for T2s. Passed proposals effectively involved MWCs as the average 

number of votes in favor of a passed proposal averaged 1.08 exclusive of the proposer. In 

proposals passing with a simple majority, T1s got T2s’ vote 84% of the time, T2s got T1s’ vote 

76% of the time, and T3s got T2s’ vote 64% of the time.  These votes are remarkably close to the 

mixed strategy prediction for T2s (75% to T1s), but reasonably far away for T3s (43% to T2s). 

 

 

  



Table A4 

Accepted Proposals in Games with Private Goods: Location and Private Good Allocations
 

(standard error of the mean in parentheses)
a 

 Location Private goods to Passed 

Proposals
b 

Average Payoffs for 

Accepted Proposals 

[predicted]
c
 

Proposer’s 

Type 

 T1 T2 T3  T1 T2 T3 

T1 35.0 

(4.8) 

121.1 

(9.5) 

61.7 

(8.4) 

17.2 

(8.0) 

66.7% 616.1 

[681] 

607.1 

[620] 

117.6 

[64] 

T2 39.2 

(3.8) 

100.0 

(11.2) 

88.1 

(9.5) 

11.9 

(4.9) 

69.8% 582.6 

[538] 
640.8 

[735] 

132.2 

[96] 

T3 81.2 

(2.8) 

50.0 

(15.7) 

127.2 

(16.7) 

22.8 

(8.2) 

49.5% 406.3 

[480] 

534.3 

[506] 
472.6 

[424] 

     Average 

Overall 

Payoffs 

538.1 

(9.1) 

[566.3] 

592.3 

(6.9) 

[620.3] 

236.8 

(16.8) 

[194.7] 

 
a 
Using subject averages as the unit of observation. 

b 
Percent of Ti’s proposals voted on that were accepted.   

c
 Payoff as proposer in bold.  Predicted is weighted average for the mixed strategy. 

 

More detailed analysis of coalitions formed and outcomes with public and private goods 

shows the following: For T1s the general pattern matches the predicted outcome with T1s 

forming coalitions with T2s and keeping most of the private goods for themselves.  However, 

there are a number of T1s (5 out of 18) who offer a sizable share (more than 10%) of private 

goods to T3s.  In these five cases T1s were offering roughly equal splits to T2s, with T3s having 

substantially smaller shares but larger shares than when T1s were partnering solely with T2s.
4
 

T2s largely formed coalitions with T1s, with 14 out of 18 (77.8%) offering private good payoffs 

to T1s greater than 65 (the predicted private good payoff under the SSPE for a coalition with 

T1s).  As noted this is close to the 75% predicted under the mixed strategy equilibrium.  

However, before reading too much into this note that 66.7% (12 out of 18) of T3s offered 

disproportionately large private good allocations to T2s versus 11.1% (2 out of 18) offering 

disproportionately large shares to T1s, as opposed to the SSPE prediction of 57% partnering with 

T1s with 43% partnering with T2s. (The remainder of T3s – 22.2% - offered roughly equal splits 

                                                 
4
 Stage 1 proposed allocations for these five averaged 568.5, 564.3 and 203.6 to T1, T2, and T3 respectively.  There 

was one T1 who managed to make perfectly egalitarian proposals throughout bargaining rounds 7-15, albeit at a 

substantial own cost (payoffs of 472).   



of the private goods to T1s and T2s.
5
)  Further, a sizable number of T3s kept more than 10% of 

the private goods for themselves (61.1%; 11 out of 18).  This last result is in marked contrast to 

the 136 treatment where 25.0% (3 out of 12) of T3s kept more than 10% of private goods. This 

difference is statistically significant at better than the 10% level (two-tailed binomial test), 

suggesting that the one unit ECU cost to T1s for deviating from their preferred location, in 

conjunction with the one unit value for the private good, helped to clarify the utility of using 

private goods to buy off T1s. 

 

Table A5 

Voting Probits 

 

 

T1   Vote = -25.2 + 0.043 T2 + 0.014 T3 + 0.010 T2T3 - 0.007 T3T2 + 21.091 DT3  

       (7.75)
a
   (0.013)

a
     (0.006)

b
      (0.004)

b
         (0.007)           (9.19)

b
 

 

T2   Vote = -21.7 + 0.035 T1 + 0.021 T3 + 0.007 T1T3 - 0.001 T3T1 + 10.497 DT3  

       (6.02)
a
   (0.009)

a
     (0.004)

a
      (0.003)

b
         (0.004)            (5.59)

c
  

 

T3   Vote = -10.6 + 0.029 T1 + 0.017 T2 + 0.035 T1T2 + 0.012 T2T1 – 16.634 DT1    

       (7.10)
   

  (0.013)
b
     (0.008)

b
      (0.020)

c
         (0.010)            (12.54)         

 

a 
Significantly different from 0 at better than the 0.01 level, two-tailed test.    

b 
Significantly different from 0 at better than the 0.05 level, two-tailed test.  

c 
Significantly different from 0 at better than the 0.10 level, two-tailed test.    

 

Dependent variable is 1 if vote in favor of proposal; 0 otherwise. 

Explanatory variables: Ti = payoff proposed by player Ti; TiTj = payoff proposed by Ti to Tj;  

Ti = dummy variable equal to 1 for proposer of type Ti, 0 otherwise.  

 

Table A5 reports random effect probit regressions (with a random subject effect) for 

voting behavior by player type in treatments where private goods are available.  Preliminary 

probits with voting stage included as an explanatory variable failed to identify a significant stage 

effect (p > 0.10 in all cases) with little impact on the other coefficient values with stage removed, 

and are not reported here.  The probit results are similar to those reported for the 136 treatment in 

the text for T1s and T2s but differ for T3s.  Here, the coefficient values for T3s’ responsiveness 

                                                 
5
 For the T3s offering disproportionately large shares of the private good to T2s the average split was 161.8 to T2s, 

7.4 to T1s.  For T3s appealing to T1s, the average private good split was 114.4 to T1s, 26.8 to T2s.  Those offering 

close to equal splits averaged 61.3 to T1s, 69.1 to T2s.      



to own payoffs from T1s and T2s are positive and significant at the 5% level, with the magnitude 

of the response to own payoffs similar to what is reported for T1s and T2s.  

 

Table A6 

Comparison of Expected Return to Proposer’s Payoff Maximizing Proposal with Other Offers in 

Games with Private Goods
  

(standard error of the mean in parentheses)
a 

 Expected Return to Proposer from  

Proposer’s 

Type 

Payoff 

Maximizing 

Proposal 

Efficient Equal 

Split
b
 

SSPE 
Average Expected 

Return
c
 

T1 647.0 644.3 637.1 
588.5 

(11.24) 

T2 688.9 651.0 636.6 
632.2 

(11.30) 

T3 501.0 416.0 399.7 
354.8 

(12.36) 
a 
Using subject averages as the unit of observation. 

b 
The payoff maximizing proposal that equalizes payoffs (within 1 ECU) between the proposer 

and one other coalition partner.  The efficient splits are: 

T1 Proposer: Y=33, PT1=150, PT2=50, PT3=0  

T2 Proposer: Y=33, PT1=149, PT2=51, PT3=0 

T3 Proposer: Y=94, PT1=0, PT2=200, PT3=0,  

where PTi = private goods to type Ti (xi).   
c 
Using subject averages as the unit of observation. Considers all proposals voted on. 

 

 

Table A6 shows the expected payoff maximizing proposal for each type, as well as the 

expected payoff from the SSPE proposal, and the “efficient equal split,” with Figure A1 

reporting histograms of each type’s expected payoff from proposals voted on.
6
  As in the 136 

treatment the largest cluster of proposals occurs at the efficient equal split for T1 and T2.
7
   

Average expected returns are less than all three measures for each type with T3s again doing 

much worse than T1s and T2s in achieving the payoff maximizing return. 

In contrast to the 136 treatment, for T1s the expected return to the efficient equal split is 

essentially the same as the payoff maximizing proposal and the SSPE, with the payoff 

                                                 
6
 The experimental continuation values used in the expected value calculations are 538, 592, and 237 for T1, T2, and 

T3, respectively. 

 
7
 For T3 proposers the expected returns are quite dispersed, but there is again a large cluster of proposals near the 

efficient equal split. 



maximizing proposal substantially higher than the efficient equal split for T2s and T3s.  The  

difference between the efficient equal split and the payoff maximizing proposal for T2s is 

substantially larger than any of the differences in the 136 treatment, with T2s having the highest 

empirical continuation value of the three types in the present treatment.
8
 This relatively large 

difference between the efficient equal split and the payoff maximizing proposal leaves 

considerable room for improvement in expected payoffs above an equal split with T1s.  The 

result is as shown in Figure A2, a significant number (35%) of T2s’ proposals fall in the interval 

between the expected value maximizing proposal and the efficient equal split with T1s. 

  

                                                 
8
 The difference is 38 ECUs compared to 12 ECUs for T1s in the 136 treatment.   



Figure A1 

Histogram of Expected Payoffs to Proposer
a
 

 

   
Type 1 Proposer Type 2 Proposer 

   
Type 3 Proposer 

 

a
 Rounds 7-15 all proposals voted on. 

Expected returns from the SSPE, the efficient equal split (EES), and the payoff maximizing 

proposal (Max) are noted in all cases.   

 

For T3s there is again a proliferation of proposals with expected returns below the 

efficient equal split, though in this case the average expected return as a percentage of the payoff 

maximizing proposal is significantly lower than in the 136 treatment (71% versus 87%).  An 

efficient equal split proposal by T3s here involves offering T2s much less than T2s can get from 

partnering with T1s at the efficient equal split (556 versus an expected payoff of 651 from 

partnering with T1), and even less relative to T2’s payoff maximizing proposal, with T2s 

SSPE MAX 

MAX, 

EES 
SSPE 

MAX SSPE EES 

EES 



rejecting T3’s proposed efficient equal splits more than 50% of the time.
9
  The data indicate that 

T3s largely failed  to respond to these high rejection rates with more favorable proposals to T2s 

(or T1s), often proposing to give even more to themselves than the efficient equal split, 

generating even higher rejection rates. In contrast, for T3s in the 136 treatment the efficient equal 

split offered T1s a more favorable payoff relative to what T1s could get partnering with T2s (600 

versus 634 for partnering with T2s at the efficient equal split), with the result that efficient equal 

split was much less likely to be rejected  (a 31% rejection rate).    

 Table A7 presents the results for political party formation which closely track the results 

in the 136 treatment.  As in the 136 treatment the parties between T1-T2 and T2-T3 are predicted 

to be stable, but the only experimentally stable party is T1-T2.  T2-T3 is not experimentally 

stable because both T2 and T3 can do better partnering individually with T1.  If the efficient 

equal split is used to divide the gains from the party instead of the Nash bargaining solution, then 

T1-T2 is again the only stable party.  This is because T1 partnering with T2 yields 650.5 for each 

player under the EES, which is greater than the payoffs each can get partnering with T3.  T1 

partnering with T3 yields 528 for each player under the EES, while T2 partnering with T3 yields 

556.  

  

                                                 
9
 This includes T3 proposals that yield T3 and one other coalition member payoffs within 10 ECUs of one another 

and a policy location of at least 85 in order to approximate the efficient equal split. 



Table A7 

Political Party Agreements and Payoffs
a
 

7a Predicted Outcomes 

Political Party Location Cash
b
 

Political Party Payoffs 

[Continuation Value] 

T1-T2 33 122,78,0 
T1 = 623       T2 = 678 

[566]             [620] 

T2-T3 64 0,200,0 
T2 = 678       T3 = 309 

[620]             [195] 

T3-T1 64 200,0,0 
T3 = 309       T1 = 609 

[195]             [566] 

 

7b Experimental Outcomes 

Political Party Location Cash
b
 

Political Party Payoffs 

[Experimental Continuation Value] 

T1-T2 33 122,78,0 
T1 = 623       T2 = 678 

[538]             [592] 

T2-T3 70 0,200,0 
T2 = 653       T3 = 357 

[592]             [237] 

T3-T1 71 200,0,0 
T3 = 368       T1 = 587 

[237]             [538] 

a
 Based on empirical continuation values and Nash bargaining solution.  Payoffs and locations 

are rounded to the nearest integer.   
b
 Cash allocation x,y,z is cash to T1, T2, and T3, respectively. 

 


