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Note: The paragraphs starting with parentheses [ ] are instructions for a specific session. [Round 2.5] and [All Rounds] refer to sessions where the total points of past bets are announced after the second round and in all rounds, respectively. [Uninformed] refers to a session in which there is a participant who does not observe the first draw. All other paragraphs without parentheses are common across all sessions.

Thank you for your participation in this study. You are taking part in an experiment on decision-making. You will not be allowed to talk with other participants or to take notes during the experiment. Please turn off your cellphones. At the end of the experiment, you will be given some money as compensation for your time.

There are 30 (25) participants in this experiment, divided into 6 (5) teams of 5 members each. There are three sets, and, decisions will be made among team members in each set. The details of the decision-making process are outlined below. The members of each team will be randomly matched at the beginning of each set; thus, the composition of the members will change in each set. You will not know who will be playing with you on the same team. 

The details of the decision-making process in this experiment are as follows. In each round, a ball is drawn from one of four urns, as shown in the figure below. The urns are labeled A, B, C, and D and divided among the two groups: Group 1 has urns A and B, and Group 2 has urns C and D. Your task during the study will be to try to determine whether the urn we are using is in Group 1 (urn A or B) or Group 2 (urn C or D). To be precise, you are required to place bets on Group 1, Group 2, or on both groups. Each urn will be selected at a probability of 25%.
[image: ]
As you can see, the urns have red, green, white, and black balls. Moreover, the urns have two separate compartments: a red/green compartment and a white/black compartment. To be precise:
· Urns A and C have three green balls and one red ball.
· Urns B and D have one green ball and three red balls.
· Urns A and D have three white balls and one black ball.
· Urns B and C have one white ball and three black balls.

One of the urns will be randomly selected from which to draw balls. Based on these draws, you will have to guess whether the urn is in Group 1 or Group 2.

How the balls will be drawn:
We will make a total of 15 draws from the urn selected at the beginning of each set. Only the first drawing will be performed in front of each participant. The color of the ball drawn in front of you cannot be observed by the other members. In addition, the color of the ball drawn in front of the other members cannot be seen. Since this drawn will be privately witnessed by each participant, we will call it a “private draw.” This first draw will be from the red/green compartment only.

A bet will be placed after each draw. The process will be counted until the bet consists of one round. For example, the first round will contain the first private draw and first bet.

[Uninformed] However, at least one member will not be able to observe the color of the first draw. You are not informed how many members will not be able to witness a private draw. Even if the first draw cannot be seen, a bet can be made in the first round.

In the following 14 rounds, all members of the team will see the color of the ball. In other words, all members of the team will see the same color. Since this draw will be publicly observed by all members, we will call it a “public draw.” Public draws are made only from the white/black compartment. 

After each draw, we will return the ball to the urn before making the next draw. Therefore, the probability of obtaining each color will be the same in all the rounds.

[except All Rounds and Round 2.5] After your bet on the 15th draw, we will reveal the total points of bets for each group in your team. This is the summation of all points to be bet on for each group from rounds 1 to 15. Then, you will have an additional opportunity to bet. Hence, there will be 16 rounds of bets for each set.

[Round 2.5] There are two timings to announce the “total point” which is the summation of all points to bet for each group by all members of your team in the previous rounds. During these two timings, you will have the chance to place a bet after the total point is announced. The first time will be round 3. After the bet of the first public draw in round 2, the total point until round 2 will be announced in the third round. This is the summation of all the points to be placed for a bet in rounds 1 and 2. The second time will be round 17. After the bet in round 16, the total point until round 16 will be announced. It is the summation of all points up until the bet from rounds 1 to 16. The following table summarizes the process.

	Round 1
	Private draw

	Round 2
	Public draw

	Round 3
	Announce the total point until round 2

	Rounds 4 to 16
	Public draws

	Round 17
	Announce the total point until round 17



[All Rounds] At the end of each round, the “total point” will be announced. The “total point” is the summation of all points to bet for each group by all members of your team in the previous rounds. For example, at the end of round 3, the summation of all points to place a bet for each group by team members from rounds 1 to 3 will be announced. After the total points are announced in round 15, you will have one more chance to place a bet. Thus, there will be 16 rounds of bets for each set.

How to place a bet
After each draw, 0 to 9 bets can be placed for each group of urns. That is, you can bet 0 to 9 points for Group 1 and 0 to 9 points for Group 2. You can place up 18 bets. Only integers can be chosen.

Points that are betted for the correct group will be returned tenfold. Points that are betted for the incorrect group will not be returned. We will call points to be returned the “return point.”

However, bets also incur costs. We will call them the “cost point” which is the summation of all integers from 0 to the points used in a bet for each group. The first bet you make for Group 1 costs one point. If you bet one more point—that is, if you bet two points for Group 1—this will cost an additional two points, so the cost point is three points. The third bet will cost an additional three points, so the cost point in total is 1+2+3=6 points. 




	Points to bet
	Cost point

	1
	1

	2
	3

	3
	6

	4
	10

	5
	15

	6
	21

	7
	28

	8
	36

	9
	45



The cost points for each case are shown on the table. Please note that when you bet on both groups, you must add the cost points from Group 1 and Group 2. For example, if you bet nine points in both groups, your cost point would be 45+45=90, not 45.

Your “earning points” in each round will be the return point minus the cost point. Earning points can be both positive and negative because there is a possibility that the cost point is strictly higher than the return point. The bet for each round will be independent of the other bets. You can choose any point to bet on, regardless of the points you bet on in past rounds.

We may ask you to make a decision earlier when it is too slow. Thank you for coordinating a smooth operation.

Earning money
We will select 2 of the 16 rounds (Round 2.5: 17 rounds) at random as “earning rounds.” We will exchange 3 yen for each point of earning points that you earned in the selected earning rounds. At the same time, we will give 45 points per earning round to all participants at the end of 16 rounds (Round 2.5: 17 rounds). Because there are 2 earning rounds, you will obtain 90 points per set. Your final earning points are the sum of the earning points of the 2 earning rounds and 90 points. Then, we will pay you 3 yen for each point at the end of this experiment. For example, if you earned 70 earning points in 2 earning rounds, your final earning points would be 160 after adding 90 points. In this case, you would receive JPY 480. 

Note: We use your points from earning rounds to determine payments. The cost and returned points in the other rounds are irrelevant to your payments. The earning round is not announced in advance.

Sets
We have described how a single set, including 16 rounds (Round 2.5: 17 rounds), will be run. Today, we will run three sets, where one set contains 16 rounds (Round 2.5: 17 rounds). In each set, we will select an urn. First, we will randomly choose one of four urns to draw from with equal probability (25%). For the next set, we will randomly choose one of four urns with equal probability (25%). The same is true for the third set. The selection of the urn in past sets will not affect the selection of the urn in future sets. The sum of payments from each set will be paid to you at the end of the experiment. We will truncate the first place of payment. 

In addition, 1,000 yen will be paid as a participation fee for all participants.

Procedure
Everything we have described will be run on a computer. The ball will not be drawn. All the experiments will be performed using a computer screen. The computer will help you keep track of the colors of balls drawn in past rounds. The computer will also tell the true urn and your earning points in all rounds at the end of the set.

Practice set
Before beginning the experiment, we will go through a practice set. The practice set will have one private draw from the red/green compartment, and four public draws from the white/black compartment. This practice set will not include any earning rounds. 

[All Rounds and Round 2.5] In the practice set, the total points will not be announced.

[Uninformed] In the practice set, all participants will be able to observe the color of the private draw.

This practice set will help you to understand this experiment better.

The separate sheet shows the figure for reference during the experiments. Let us begin with the practice set. If you have any questions during the experiments, please raise your hand.




Separated sheet
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Appendix B: Heterogeneity of Respondent Behavior
To check the effects of common knowledge of rationality, Andreoni and Mylovanov (2012) analyze the data of round 16 in which the subjects placed their bets once again without a drawn of a ball after they were informed about the total number of bets on each of the states made in the previous rounds by all subjects. Theoretically, the subjects should not have a disagreement since the subjects can guess private information held by other subjects through their actions. However, Andreoni and Mylovanov (2012) shows that there exist disagreements in round 16.
The important question is who tend to have disagreements. Andreoni and Mylovanov (2012) investigate it by checking the relation between the subjects’ comprehension and common knowledge of rationality by using the participants’ actions in the first round. In the first round, the subjects observed only the private signal (red or green); therefore, the posterior probability that the selected set was State 1 was still 50%. Thus, the Bayesian subjects should prefer to bet on the same points in each set regardless of their risk attitude. Among the symmetric bets, the best choice for the subjects was to place four or five bets on both states, by which they would earn 20 points. For other symmetric bets, the participants’ earning points were strictly lower than 20. However, several subjects made unreasonable choices in the first round. Four types of bets were counted in the first round:
· Correct: Placing four or five bets on both states
· Too Few: Placing three bets or fewer on both states
· Too Many: Placing six bets or more on both states
· Asymmetric: Different points to bet on each states
If the subjects understood the settings of the experiments and the optimal choice for them, they should choose “Correct” rather than the others. Thus, the percentage of the participants who chose “Correct” could be used to measure comprehension. Andreoni and Mylovanov (2012, page 225-227) shows that subjects who choose incorrect choices in the first round tend to believe that others do not choose the optimal choice, and the others’ action is noisy signal.
Like as Andreoni and Mylovanov (2012), we also regress the difference between one’s own bets on State 1 and State 2 in round 16 on the cumulative differential in own bets (Own Differential) and others’ bets (Others’ Differential) in the prior 15 rounds, with standard errors clustered for each subject. Table B-1 reports regressions estimated by pooling all experimental conditions. Table B-2 reports regressions estimated separately for each experimental condition. In both cases, the results indicate a strong dependence on Own Differential, consistent with Andreoni and Mylovanov (2012). Moreover, although the effect is weaker than in Andreoni and Mylovanov (2012), there is a tendency for subjects whose first-round behavior is not “Correct” to rely more heavily on Own Differential and less on Others’ Differential.


Table B-1: Regressions of Round 16 Difference in Group 1 and Group 2 on Own and Others' Cumulative Differentials from Rounds 1-15
	　
	Estimate
	Clusterd
Robust S.E.
	Pr(>|t|)
	Estimate
	Clusterd
Robust S.E.
	Pr(>|t|)

	(Intercept)
	-0.891 
	0.463 
	0.057 
	-0.848 
	0.443 
	0.059 

	Own differential
	0.075 
	0.004 
	0.000 
	0.067 
	0.008 
	0.000 

	Others' differential
	0.011 
	0.002 
	0.000 
	0.015 
	0.003 
	0.000 

	Set 2
	0.737 
	0.437 
	0.094 
	0.658 
	0.418 
	0.117 

	Set 3
	0.494 
	0.442 
	0.265 
	0.472 
	0.442 
	0.287 

	Interactions with round 1 errors:
Own differential
	
	
	
	
	
	

	  x Too few
	
	
	
	0.035 
	0.011 
	0.006 

	  x Too many
	
	
	
	0.013 
	0.010 
	0.206 

	  x Asymmetric
	
	
	
	0.006 
	0.009 
	0.467 

	Others' differential
	
	
	
	
	
	

	  x Too few
	
	
	
	-0.009 
	0.004 
	0.044 

	  x Too many
	
	
	
	-0.011 
	0.006 
	0.138 

	  x Asymmetric
	
	
	
	-0.011 
	0.004 
	0.018 

	Conditions (Reference: Baseline)
	
	
	
	
	
	

	 All rounds
	0.922 
	0.477 
	0.056 
	0.829 
	0.485 
	0.090 

	 All rounds + Unknown
	0.545 
	0.552 
	0.328 
	0.553 
	0.571 
	0.337 

	 2.5 round
	0.310 
	0.675 
	0.648 
	-0.213 
	0.661 
	0.748 

	
	
	
	
	
	
	

	Observations
	
	495
	
	
	495
	

	Clusters
	
	165
	
	
	165
	

	Adjusted R2
	　
	0.539
	　
	　
	0.549 
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	Baseline
	　
	All Rounds

	　
	Estimate
	Clusterd
Robust S.E.
	Pr(>|t|)
	Estimate
	Clusterd
Robust S.E.
	Pr(>|t|)
	　
	Estimate
	Clusterd
Robust S.E.
	Pr(>|t|)
	Estimate
	Clusterd
Robust S.E.
	Pr(>|t|)

	(Intercept)
	-0.781 
	0.620 
	0.213 
	-0.714 
	0.600 
	0.239 
	
	0.166
	0.530
	0.755
	0.118 
	0.565 
	0.835 

	Own differential
	0.077 
	0.006 
	0.000 
	0.071 
	0.013 
	0.000 
	
	0.081
	0.009
	0.000
	0.075 
	0.011 
	0.000 

	Others' differential
	0.018 
	0.004 
	0.000 
	0.024 
	0.005 
	0.000 
	
	0.007
	0.003
	0.022
	0.007 
	0.004 
	0.085 

	Set 2
	-0.149 
	0.687 
	0.829 
	-0.022 
	0.711 
	0.975 
	
	0.529
	0.872
	0.547
	0.503 
	0.874 
	0.568 

	Set 3
	1.118 
	0.774 
	0.154 
	0.976 
	0.817 
	0.238 
	
	0.254
	0.680
	0.711
	0.323 
	0.719 
	0.655 

	Interactions with round 1 errors:
Own differential
	
	
	
	
	
	
	
	
	
	
	
	
	

	  x Too few
	
	
	
	0.023 
	0.033 
	0.517 
	
	
	
	
	0.029 
	0.017 
	0.145 

	  x Too many
	
	
	
	0.018 
	0.020 
	0.445 
	
	
	
	
	-0.007 
	0.059 
	0.923 

	  x Asymmetric
	
	
	
	0.003 
	0.014 
	0.804 
	
	
	
	
	0.005 
	0.027 
	0.848 

	Others' differential
	
	
	
	
	
	
	
	
	
	
	
	
	

	  x Too few
	
	
	
	-0.019 
	0.014 
	0.198 
	
	
	
	
	0.005 
	0.006 
	0.453 

	  x Too many
	
	
	
	-0.015 
	0.011 
	0.312 
	
	
	
	
	-0.004 
	0.023 
	0.893 

	  x Asymmetric
	
	
	
	-0.015 
	0.008 
	0.089 
	
	
	
	
	0.000 
	0.009 
	0.964 

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Observations
	
	165
	
	
	165
	
	
	
	165
	
	
	165
	

	Clusters
	
	55
	
	
	55
	
	
	
	55
	
	
	55
	

	Adjusted R2
	　
	0.553
	　
	　
	0.561 
	　
	　
	　
	0.573
	　
	　
	0.571
	　


Table B-2: Regressions of Round 16 Difference in Group 1 and Group 2 on Own and Others' Cumulative Differentials from Rounds 1-15
	　
	All Rounds + Unknown
	　
	2.5 Round

	　
	Estimate
	Clusterd
Robust S.E.
	Pr(>|t|)
	Estimate
	Clusterd
Robust S.E.
	Pr(>|t|)
	　
	Estimate
	Clusterd
Robust S.E.
	Pr(>|t|)
	Estimate
	Clusterd
Robust S.E.
	Pr(>|t|)

	(Intercept)
	0.079
	0.834
	0.925
	0.402
	0.825
	0.630
	
	-2.237
	0.759
	0.008
	-1.840
	0.922
	0.066

	Own differential
	0.085
	0.007
	0.000
	0.088
	0.012
	0.000
	
	0.064
	0.013
	0.001
	0.054
	0.028
	0.102

	Others' differential
	0.006
	0.003
	0.070
	0.011
	0.004
	0.014
	
	0.014
	0.004
	0.009
	0.018
	0.007
	0.039

	Set 2
	0.591
	0.997
	0.558
	0.271
	0.913
	0.769
	
	3.540
	1.119
	0.005
	3.019
	1.175
	0.021

	Set 3
	-0.688
	1.128
	0.547
	-1.019
	1.105
	0.365
	
	0.798
	1.422
	0.581
	0.356
	1.560
	0.822

	Interactions with round 1 errors:
Own differential
	
	
	
	
	
	
	
	
	
	
	
	
	

	  x Too few
	
	
	
	0.016
	0.023
	0.508
	
	
	
	
	0.028
	0.036
	0.470

	  x Too many
	
	
	
	-0.018
	0.014
	0.253
	
	
	
	
	NA
	NA
	NA

	  x Asymmetric
	
	
	
	-0.031
	0.023
	0.226
	
	
	
	
	0.022
	0.030
	0.483

	Others' differential
	
	
	
	
	
	
	
	
	
	
	
	
	

	  x Too few
	
	
	
	-0.007
	0.009
	0.429
	
	
	
	
	-0.014
	0.008
	0.160

	  x Too many
	
	
	
	-0.005
	0.004
	0.206
	
	
	
	
	-0.022
	0.027
	0.437

	  x Asymmetric
	
	
	
	-0.022
	0.010
	0.068
	
	
	
	
	-0.011
	0.010
	0.304

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Observations
	
	90
	
	
	90
	
	
	
	75
	
	
	75
	

	Clusters
	
	30
	
	
	30
	
	
	
	25
	
	
	25
	

	Adjusted R2
	　
	0.529
	　
	　
	0.539
	　
	　
	　
	0.520
	　
	　
	0.507
	　




Appendix C: Welfare Improvement by Preventing Polarization
Figure C-1 shows the total earning points from Rounds 1 to 15, highlighting that no significant difference exists among the treatments. Therefore, we cannot conclude that reducing polarization by observing others’ actions induces our subjects to obtain higher earning points.
In All Rounds, the subjects can observe others’ actions, allowing them to infer the private signal observed by others and make more accurate predictions of the urn selected. To check whether the subjects’ expectations were accurate, Table C-2 shows the rate of incorrect bets, defined as the rate at which subjects placed more bets on an incorrect group in Round 15. Betting the same points on both groups does not amount to an incorrect bet. We see no significant difference among the treatments exists. All Rounds do not have a lower rate of incorrect bets.
One reason the rate of incorrect bets did not decrease in All Rounds is that some of the subjects continued to ignore others’ actions. A more important reason is that, in some cases, all the team members converged on the unselected group, as discussed in Section 5.2


Figure C-1: Total Earning Points
	


Table C-2: Rate of Incorrect Bet
	
	All Sets
	Sets 2 and 3

	Baseline
	0.382
	0.373

	All Rounds
	0.364
	0.436

	2.5 Round
	0.36
	0.38

	2.5 Signal
	0.311
	0.4
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