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Appendix 1: Probit regression results

In this appendix we provide the original results of our Probit regression (not marginal effects), with both fixed effects of individuals and elements are assumed. The 3RH group’s results are presented in Tables A1; The 9RH group’s results are presented in Tables A2.  

Table A1. Original Probit regression results (3RH group)
	
	Dice task (1/6)
	Coin task (1/2)
	Shape task (2/3)

	
	Model 1
	Model 2
	Model 1
	Model 2
	Model 1
	Model 2

	
	-0.121***
	-0.235*** 
	-0.281***
	-0.134** 
	-0.300***
	-0.190*** 

	
	(0.024)
	(0.044) 
	(0.030)
	(0.048) 
	(0.025)
	(0.046) 

	
	
	0.429*** 
	
	0.065 
	
	0.133** 

	
	
	(0.085) 
	
	(0.057) 
	
	(0.047) 

	
	
	-0.292* 
	
	-0.390*** 
	
	-0.669*** 

	
	
	(0.117) 
	
	(0.106) 
	
	(0.097) 

	
	
	-0.016 
	
	-0.229** 
	
	-0.136* 

	
	
	(0.065) 
	
	(0.068) 
	
	(0.064) 

	Fixed effect: Individuals
	Y
	Y
	Y

	Fixed effect: Elements
	Y
	Y
	Y

	No. of participants
	54
	54
	54

	Observations
	9,720
	3,240
	4,860


Note: The Streak variable takes a maximum value of 3 for dice task and 9 for coin and shape tasks; its minimum is 0 for all three types of tasks. Robust standard errors are in parentheses. * , ** and *** denote significance levels of p<0.05 and p<0.01 and p<0.001 respectively.


Table A2. Original Probit regression results (9RH group)
	
	Dice task (1/6)
	Coin task (1/2)
	Shape task (2/3)

	
	Model 1
	Model 2
	Model 1
	Model 2
	Model 1
	Model 2

	
	-0.206***
	-0.184***
	-0.019
	-0.060***
	-0.032*
	-0.033

	
	(0.017)
	(0.019)
	(0.011)
	(0.014)
	(0.015)
	(0.017)

	
	
	0.494***
	
	0.081***
	
	0.040**

	
	
	(0.102)
	
	(0.018)
	
	(0.014)

	
	
	-0.676***
	
	0.095
	
	-0.135*

	
	
	(0.129)
	
	(0.061)
	
	(0.056)

	
	
	-0.202***
	
	-0.101
	
	-0.168***

	
	
	(0.050)
	
	(0.052)
	
	(0.047)

	Fixed effect: Individuals
	Y
	Y
	Y

	Fixed effect: Elements
	Y
	Y
	Y

	No. of participants
	52
	52
	52

	Observations
	9,360
	3,120
	4,680


Note: The Streak variable takes a maximum value of 3 for dice task and 9 for coin and shape tasks; its minimum is 0 for all three types of tasks. Robust standard errors are in parentheses. * , ** and *** denote significance levels of p<0.05 and p<0.01 and p<0.001 respectively.



Appendix 2: Fisher’s permutation test

The Fisher’s permutation test uses simulation evidence to determine the significance of observed differences in coefficient estimates between two groups. As this method only applies to regressional estimates but not to marginal effect estimates, we performed pairwise tests for our Probit estimation results. Although the Probit estimates do not directly reflect the exact magnitude of the effect of independent variables, the relative strength of the marginal effects of the independent variables remains consistent with the relative strength of the corresponding Probit estimation coefficients. Therefore, if an independent variable has a significantly larger coefficient in the estimation with Group A than with Group B, we can be sure that its marginal effect on the dependent variable would also be larger in Group A than in Group B. 
Table A3 summarizes the results of Fisher’s permutation tests for estimated coefficients in Model 1; Table A4 and Table A5 summarize the results of Fisher’s permutation tests for estimated coefficients in Model 2. The figures in the Difference column show the difference between the estimated Probit coefficients of the corresponding independent variable for the two groups (Group A - Group B). For example, Table A3 shows that, for the dice task, the difference between the coefficients of Frequency under the 3RH condition and the 9RH condition is 0.083, indicating that the coefficient estimated for Group A (3RH) is larger than that for Group B (9RH) by 0.083, and this difference is statistically significant for the  corresponding P-value is 0.000. In other words, the information condition does impact the effect of the variable Frequency on people’s tendency of gambler’s fallacy in the dice task. From Table A3 we can confirm that the effect of a larger sample of observations of past outcomes on the overall tendency of gambler’s fallacy is significant for all types of tasks. This result is indicated by the asterisks in Figure 4 of the main text. Similarly, the results regarding the significance of the treatment effect on gambler’s fallacy under Model 2 are summarized in Table A4. These results are denoted by asterisks in Figure 5 and Figure 6 of the main text. 

Table A3. Fisher’s permutation test for coefficient difference between information conditions (Model 1)
	
	Model 1: Overall Fallacy

	
	Coefficients of Frequency

	
	Difference
	P-value

	Dice task (1/6)
	
	

	Group A: 3RH
	Group B: 9RH
	 0.083
	0.000 

	Coin task (1/2)
	
	

	Group A: 3RH
	Group B: 9RH
	 -0.361
	0.000 

	Shape task (2/3)
	
	

	Group A: 3RH
	Group B: 9RH
	 -0.258
	0.000 


Fisher’s permutation test results reported in this table are based on a simulation process of 500 sampling repetitions.


Table A4. Fisher’s permutation test for coefficient difference between information conditions (Model 2)
	
	Model 2: Decomposed Fallacy

	
	Coefficients of 
Frequency
	Coefficients of
 Streak
	Coefficients of
 
	Coefficients of
 

	
	Diff
	P-value
	Diff
	P-value
	Diff
	P-value
	Diff
	P-value

	Dice task (1/6)
	
	
	
	
	
	
	
	

	Group A:
3RH
	Group B: 
9RH
	-0.052
	0.030 
	0.031
	0.414
	 0.259
	0.050 
	0.168 
	0.014

	Coin task (1/2)
	
	
	
	
	
	
	
	

	Group A:
3RH
	Group B:
9RH
	-0.158
	0.000 
	-0.006
	0.426
	-0.543
	0.000 
	-0.149
	0.024

	Shape task (2/3)
	
	
	
	
	
	
	
	

	Group A:
3RH
	Group B:
9RH
	-0.158
	0.000 
	0.101
	0.000
	-0.541
	0.000 
	0.021
	0.358


Fisher’s permutation test results reported in this table are based on a simulation process of 500 sampling repetitions.



Appendix 3: Details of the No-information treatment

Naturally, to study the effect of the number of sample observations on betting fallacies, there needs to be a benchmark treatment in which no sample is provided. However, interpreting the results of such a treatment is problematic. This is mainly because, with no information provided to subjects, we are neither clear about how many rounds of past outcomes the participants can remember when making decisions, nor capable of knowing the information of which rounds from their memory is used in decision-making. Therefore, the group with no sample provided may not be comparable with the treatments in which there is information provision. For the same reason, the results in the no-information treatment provide little help for us to understand how people may behave when no sample information is considered. It also seems to have no help for addressing our research question. This is why we include these results in the appendix but not in the main text.
The design of this treatment is the same as the 3RH treatment except that there is no information about the winning elements of past rounds provided. Notice that subjects are still provided with feedback about the betting outcome and the winning element of the current round. A total of 54 undergraduate participants took part in this treatment, including 15 males and 39 females. Table A5 reports the Probit regression results of this group, using the same econometric models with fixed effects of individuals and elements, and Table A6 reports the marginal effects estimated from the Probit regression.

Table A5. Original Probit regression results (No-Information treatment)
	
	Dice task (1/6)
	Coin task (1/2)
	Shape task (2/3)

	
	Model 1
	Model 2
	Model 1
	Model 2
	Model 1
	Model 2

	
	-0.145***
	-0.030
	0.046
	-0.163**
	0.168***
	0.143**

	
	(0.026)
	(0.041)
	(0.023)
	(0.048)
	(0.023)
	(0.044)

	
	
	0.282*
	
	0.077
	
	0.073

	
	
	(0.116)
	
	(0.051)
	
	(0.042)

	
	
	-0.540***
	
	0.275**
	
	-0.101

	
	
	(0.145)
	
	(0.101)
	
	(0.091)

	
	
	-0.180**
	
	0.133
	
	-0.089

	
	
	(0.060)
	
	(0.073)
	
	(0.065)

	Fixed effect: Individuals
	Y
	Y
	Y

	Fixed effect: Elements
	Y
	Y
	Y

	No. of participants
	54
	54
	54

	Observations
	9,720
	3,240
	4,860


Note: Streak records consecutive winning of an element of the last three rounds; It has a maximum value of 3 and a minimum of 0. Robust standard error in parentheses; * , ** and *** denote significance levels of p<0.05 and p<0.01 and p<0.001 respectively.

As Table A6 shows, with no sample information provided, there is still gambler’s fallacy in the dice task. However, different from the 3RH and 9RH treatment, the hot-outcome fallacy becomes dominant in the coin and shape tasks when there is no sample information. Perhaps we may draw a conclusion that compared to no sample information provision, any sample observations of the past would induce more gambler’s fallacy and less hot-outcome fallacy. But this pattern only seems to apply when the probability of winning the bet is not too small.    

Table A6. Average marginal effects on betting decisions (No-Information treatment)
	
	Dice task (1/6)
	Coin task (1/2)
	Shape task (2/3)

	
	Model 1
	Model 2
	Model 1
	Model 2
	Model 1
	Model 2

	
	-0.035***
	-0.007
	0.017
	-0.065**
	0.059***
	0.051**

	
	(0.006)
	(0.010)
	(0.009)
	(0.019)
	(0.007)
	(0.016)

	
	
	0.068*
	
	0.030
	
	0.026

	
	
	(0.028)
	
	(0.020)
	
	(0.015)

	
	
	-0.131***
	
	0.110**
	
	-0.036

	
	
	(0.035)
	
	(0.040)
	
	(0.033)

	
	
	-0.043**
	
	0.053
	
	-0.032

	
	
	(0.014)
	
	(0.029)
	
	(0.023)

	Fixed effect: Individuals
	Y
	Y
	Y

	Fixed effect: Elements
	Y
	Y
	Y

	No. of participants
	 54
	 54
	 54

	Observations
	9,720
	3,240
	4,860


Note: Streak records consecutive winning of an element of the last three rounds; It has a maximum value of 3 and a minimum of 0.Robust standard error in parentheses; * , ** and *** denote significance levels of p<0.05 and p<0.01 and p<0.001 respectively.



Appendix 4: Experimental Instructions (Translated from Chinese)

3RH treatment

Experimental Instructions

Welcome to participate in the experiment. You are about to participate in a simple decision-making experiment. To thank you for your participation, we will pay 10RMB as a fixed compensation for your participation in this experiment and completion of the relevant survey. The remaining compensation will depend on your decisions and luck during the experiment, and the final compensation will be paid after the experiment is completed. The various questions in the experiment are not meant to test your abilities, but to understand what choices you will make when encountering such problems. Please make a choice based on your true thoughts.
Please follow the instructions of the experimenter to conduct the experiment. Throughout the entire experiment, please mute your phone and do not communicate with others. If there is a violation of the above regulations, we have the right to terminate your experiment without paying any compensation. If there are any problems during the experiment, please raise your hand at any time.

1. Experimental tasks
This experiment is divided into three parts, with each part having 33 rounds. The first three rounds are testing rounds (for you to familiarize yourself with the experimental rules), and the results do not affect the final income. The experimental tasks in the second and third parts are similar to those in the first part. After completing each part of the experiment, you will move on to the corresponding next part of the experiment. At that time, you will see the experimental instructions in the next part and complete the relevant tasks.
Part 1 Task:
In the first part of the experiment, the system will randomly throw a uniform six sided dice in each round, with six possible dice numbers: 1, 2, 3, 4, 5, and 6. Before each round begins, please select a number that you believe will be rolled for this round. After submission, the system will randomly roll the dice, and the number rolled will be the winning number for this round.
After each round of submission, you will see the winning number. If the predicted number match it, you will successfully predict in this round of the game and receive a profit of 36 experimental tokens. If your prediction does not match the number of dice rolled by the system in this round, then your profit in this round is 0.
In addition to predicting the number of winning number in each round of experiments, you also need to fill in integers from 0 to 100 to evaluate your confidence in the success of your prediction in this round (filling in 100 means you believe you have won 100% in this round, and 0 means you will definitely not win). In each round of your prediction, we will also show you the historical information about the dice numbers drawn by the system in the last three rounds.
In the first part of the experiment, you need to complete each round: (1) Predict the number of dice rolled by the system in this round. (2) Fill in integers from 0 to 100 to evaluate your confidence in the success of your prediction in this round. After completing each round of tasks, you will receive real-time results for that round. After completing all 33 rounds of the first task, we will proceed to the second part of the experiment.
Part 2 Task:
In the second part of the experiment, the system will randomly throw a uniform coin in each round, with a 50% chance of getting the Head (＋) and a 50% chance of getting the Tail (－). Before each round starts, please predict below which side you think the system will roll this round. In each round of your prediction, we will also show you the historical information about the winning side selected by the system in the last three rounds.
After each round of submission, you will see the winning side. If your predicted result is consistent with it, you will successfully predict in this round of the game and receive a profit of 12 experimental tokens. If your prediction does not match the result of random throwing by the system in this round, then your profit in this round is 0.
In the second part of the experiment, you need to complete each round: (1) Predict the side of coin tossed by the system in this round. (2) Fill in integers from 0 to 100 to evaluate your confidence in the success of your prediction in this round. After completing each round of tasks, you will receive real-time results for that round. After completing all 33 rounds of the first task, we will proceed to the third part of the experiment.
Part Three Tasks:
In the third part of the experiment, the system will randomly select two shapes from the three shapes, Circle, Square, and Triangle, in each round. Before the start of each round, please predict a shape you think will be drawn in this round. After submission, the system will draw two shapes, and the two drawn will be the winning shapes of this round. In each round of your prediction, we will also show you the historical information about the winning shapes drawn by the system in the last three rounds.
After each round of submission, you will see the winning shapes. If the shape you predicted belongs to one of the two drawn by the system, you will make a successful prediction in this round of the game and receive a profit of 9 experimental tokens. If the shape you predict is not among the shapes randomly selected by the system in this round, then your profit in this round is 0.
In the third part of the experiment, you need to complete each round: (1) Predict a shape that will be selected by the system in this round. (2) Fill in integers from 0 to 100 to evaluate your confidence in the success of your prediction in this round. After completing each round of tasks, you will receive real-time results for that round. After completing all 33 rounds of the first task, we will proceed to the survey questions.

2. Income rules
There are 30 formal rounds for part of the tasks. After all three parts of the experiment are completed, the system will randomly select 4 rounds from each part’s formal rounds, so that a total of 12 rounds are selected, and your total experimental tokens earned in these 12 rounds will determine your experimental income. Tokens are converted to money on a rate of: 1 experimental token = 0.5RMB. Your final experimental payment is the income from these 12 round plus a show-up fee of 10RMB. 

[bookmark: _GoBack]
9RH treatment

Experimental Instructions

Welcome to participate in the experiment. You are about to participate in a simple decision-making experiment. To thank you for your participation, we will pay 10RMB as a fixed compensation for your participation in this experiment and completion of the relevant survey. The remaining compensation will depend on your decisions and luck during the experiment, and the final compensation will be paid after the experiment is completed. The various questions in the experiment are not meant to test your abilities, but to understand what choices you will make when encountering such problems. Please make a choice based on your true thoughts.
Please follow the instructions of the experimenter to conduct the experiment. Throughout the entire experiment, please mute your phone and do not communicate with others. If there is a violation of the above regulations, we have the right to terminate your experiment without paying any compensation. If there are any problems during the experiment, please raise your hand at any time.

1. Experimental tasks
This experiment is divided into three parts, with each part having 39 rounds. The first 9 rounds are testing rounds (for you to familiarize yourself with the experimental rules), and the results do not affect the final income. The experimental tasks in the second and third parts are similar to those in the first part. After completing each part of the experiment, you will move on to the corresponding next part of the experiment. At that time, you will see the experimental instructions in the next part and complete the relevant tasks.
Part 1 Task:
In the first part of the experiment, the system will randomly throw a uniform six sided dice in each round, with six possible dice numbers: 1, 2, 3, 4, 5, and 6. Before each round begins, please select a number that you believe will be rolled for this round. After submission, the system will randomly roll the dice, and the number rolled will be the winning number for this round.
After each round of submission, you will see the winning number. If the predicted number match it, you will successfully predict in this round of the game and receive a profit of 36 experimental tokens. If your prediction does not match the number of dice rolled by the system in this round, then your profit in this round is 0.
In addition to predicting the number of winning number in each round of experiments, you also need to fill in integers from 0 to 100 to evaluate your confidence in the success of your prediction in this round (filling in 100 means you believe you have won 100% in this round, and 0 means you will definitely not win). In each round of your prediction, we will also show you the historical information about the dice numbers drawn by the system in the last nine rounds.
In the first part of the experiment, you need to complete each round: (1) Predict the number of dice rolled by the system in this round. (2) Fill in integers from 0 to 100 to evaluate your confidence in the success of your prediction in this round. After completing each round of tasks, you will receive real-time results for that round. After completing all 33 rounds of the first task, we will proceed to the second part of the experiment.
Part 2 Task:
In the second part of the experiment, the system will randomly throw a uniform coin in each round, with a 50% chance of getting the Head (＋) and a 50% chance of getting the Tail (－). Before each round starts, please predict below which side you think the system will select this round. In each round of your prediction, we will also show you the historical information about the winning side selected by the system in the last nine rounds.
After each round of submission, you will see the winning side. If your predicted result is consistent with it, you will successfully predict in this round of the game and receive a profit of 12 experimental tokens. If your prediction does not match the result of random throwing by the system in this round, then your profit in this round is 0.
In the second part of the experiment, you need to complete each round: (1) Predict the side of coin tossed by the system in this round. (2) Fill in integers from 0 to 100 to evaluate your confidence in the success of your prediction in this round. After completing each round of tasks, you will receive real-time results for that round. After completing all 33 rounds of the first task, we will proceed to the third part of the experiment.
Part 3 Tasks:
In the third part of the experiment, the system will randomly select two shapes from the three shapes, Circle, Square, and Triangle, in each round. Before the start of each round, please predict a shape you think will be drawn in this round. After submission, the system will draw two shapes, and the two drawn will be the winning shapes of this round. In each round of your prediction, we will also show you the historical information about the winning shapes drawn by the system in the last nine rounds.
After each round of submission, you will see the system’s winning shapes. If the shape you predicted belongs to one of the two drawn by the system, you will make a successful prediction in this round of the game and receive a profit of 9 experimental tokens. If the shape you predict is not among the shapes randomly selected by the system in this round, then your profit in this round is 0.
In the third part of the experiment, you need to complete each round: (1) Predict a shape that will be selected by the system in this round. (2) Fill in integers from 0 to 100 to evaluate your confidence in the success of your prediction in this round. After completing each round of tasks, you will receive real-time results for that round. After completing all 33 rounds of the first task, we will proceed to the survey questions.

2. Income rules
There are 30 formal rounds for part of the tasks. After all three parts of the experiment are completed, the system will randomly select 4 rounds from each part’s formal rounds, so that a total of 12 rounds are selected, and your total experimental tokens earned in these 12 rounds will determine your experimental income. Tokens are converted to money on a rate of: 1 experimental token = 0.5 RMB. Your final experimental payment is the income from these 12 round plus a show-up fee of 10RMB.  





No-Information treatment

Experimental Instructions

Welcome to participate in the experiment. You are about to participate in a simple decision-making experiment. To thank you for your participation, we will pay 10RMB as a fixed compensation for your participation in this experiment and completion of the relevant survey. The remaining compensation will depend on your decisions and luck during the experiment, and the final compensation will be paid after the experiment is completed. The various questions in the experiment are not meant to test your abilities, but to understand what choices you will make when encountering such problems. Please make a choice based on your true thoughts.
Please follow the instructions of the experimenter to conduct the experiment. Throughout the entire experiment, please mute your phone and do not communicate with others. If there is a violation of the above regulations, we have the right to terminate your experiment without paying any compensation. If there are any problems during the experiment, please raise your hand at any time.

1. Experimental tasks
This experiment is divided into three parts, with each part having 33 rounds. The first three rounds are testing rounds (for you to familiarize yourself with the experimental rules), and the results do not affect the final income. The experimental tasks in the second and third parts are similar to those in the first part. After completing each part of the experiment, you will move on to the corresponding next part of the experiment. At that time, you will see the experimental instructions in the next part and complete the relevant tasks.
Part 1 Task:
In the first part of the experiment, the system will randomly throw a uniform six sided dice in each round, with six possible dice numbers: 1, 2, 3, 4, 5, and 6. Before each round begins, please select a number that you believe will be rolled for this round. After submission, the system will randomly roll the dice, and the number rolled will be the winning number for this round.
After each round of submission, you will see the winning number. If the predicted number match it, you will successfully predict in this round of the game and receive a profit of 36 experimental tokens. If your prediction does not match the number of dice rolled by the system in this round, then your profit in this round is 0.
In addition to predicting the number of winning number in each round of experiments, you also need to fill in integers from 0 to 100 to evaluate your confidence in the success of your prediction in this round (filling in 100 means you believe you have won 100% in this round, and 0 means you will definitely not win).   
In the first part of the experiment, you need to complete each round: (1) Predict the number of dice rolled by the system in this round. (2) Fill in integers from 0 to 100 to evaluate your confidence in the success of your prediction in this round. After completing each round of tasks, you will receive real-time results for that round. After completing all 33 rounds of the first task, we will proceed to the second part of the experiment.
Part 2 Task:
In the second part of the experiment, the system will randomly throw a uniform coin in each round, with a 50% chance of getting the Head (＋) and a 50% chance of getting the Tail (－). Before each round starts, please predict below which side you think the system will roll this round. 
After each round of submission, you will see the winning side. If your predicted result is consistent with it, you will successfully predict in this round of the game and receive a profit of 12 experimental tokens. If your prediction does not match the result of random throwing by the system in this round, then your profit in this round is 0.
In the second part of the experiment, you need to complete each round: (1) Predict the side of coin tossed by the system in this round. (2) Fill in integers from 0 to 100 to evaluate your confidence in the success of your prediction in this round. After completing each round of tasks, you will receive real-time results for that round. After completing all 33 rounds of the first task, we will proceed to the third part of the experiment.
Part Three Tasks:
In the third part of the experiment, the system will randomly select two shapes from the three shapes, Circle, Square, and Triangle, in each round. Before the start of each round, please predict a shape you think will be drawn in this round. After submission, the system will draw two shapes, and the two drawn will be the winning shapes of this round. 
After each round of submission, you will see the winning shapes. If the shape you predicted belongs to one of the two drawn by the system, you will make a successful prediction in this round of the game and receive a profit of 9 experimental tokens. If the shape you predict is not among the shapes randomly selected by the system in this round, then your profit in this round is 0.
In the third part of the experiment, you need to complete each round: (1) Predict a shape that will be selected by the system in this round. (2) Fill in integers from 0 to 100 to evaluate your confidence in the success of your prediction in this round. After completing each round of tasks, you will receive real-time results for that round. After completing all 33 rounds of the first task, we will proceed to the survey questions.

2. Income rules
There are 30 formal rounds for part of the tasks. After all three parts of the experiment are completed, the system will randomly select 4 rounds from each part’s formal rounds, so that a total of 12 rounds are selected, and your total experimental tokens earned in these 12 rounds will determine your experimental income. Tokens are converted to money on a rate of: 1 experimental token = 0.5 RMB. Your final experimental payment is the income from these 12 round plus a show-up fee of 10RMB. 
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