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ABSTRACT 

THREE ESSAYS ON OTHER-REGARDING BEHAVIOR IN ONE-SHOT 

ANONYMOUS GAMES 

Robert L. Mayo, Ph.D. 

George Mason University, 2017 

Dissertation Director: Dr. Kevin A. McCabe 

 

Chapter 1:  I use subjects recruited from an online employment exchange to study the 

robustness of the triadic trust design with a different subject pool.  In running my 

experiments, I take advantage of the cost-reducing features of the micro-employment 

culture found on Amazon’s Mechanical Turk.  I find that first mover trust is robust to the 

change in subject pool, but second mover reciprocity is not.  In exploring this failure, I 

examine some of the procedural requirements necessitated by Mechanical Turk.   

 

Chapter 2:  I conduct an on-line experiment to decompose giving in a dictator game into 

amounts motivated by pure altruism and amounts motivated by warm glow.  By 

manipulating the price of benefit to the recipient while holding the price of the act of 

giving constant, I estimate values for a coefficient of altruism α, as defined in Andreoni 

(1989).  I find significant evidence of both pure altruism and warm glow as motivations 

for giving.  Female subjects are not sensitive to price suggesting; they are mostly 



x 

 

motivated by warm glow rather than pure altruism, while male subjects demonstrate the 

opposite behavior. 

 

Chapter 3:  I conduct a series of experiments to determine if the difference in behavior 

between men and women found in Chapter 2 is caused by subjects following gender-

specific economic norms.  I use adopt the definition of norms from Bicchieri (2006) that 

a norm is composed of empirical expectations, normative beliefs, and conditional 

preferences relative to a reference group.  Using an incentivized questionnaire, I show the 

existence of gender-specific empirical expectations and normative beliefs.  For 

conditional preferences, I adapt the procedure of Bicchieri and Xiao (2009) to show 

causality. 
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1. CHAPTER ONE 

1.1. Introduction 

[This section was written in collaboration with a co-author and is redacted from 

this dissertation.] 

  Methods 

Our method section is divided into three parts.  First, we present the procedures 

necessary for running an online experiment with Mechanical Turk subjects.  Second, we 

present the procedures we used to deal with data handling in order to produce comparable 

samples.  Third, we present the procedures we used to statistically test our hypotheses.  

1.1.1  Experimental Procedures 

Subjects were recruited and paid through Amazon’s micro-employment website 

Mechanical Turk.  Eligibility was restricted by the following criteria: First, workers must 

have been located in the United States.  Amazon verifies the location of workers who 

claim to reside in the U.S by requiring proof of ownership of a U.S. bank account.  U.S. 

workers then have the option to receive payment by electronic funds trasfer into that bank 

account or in the form of an Amazon gift certificate.  Employers are not informed of the 

manner in which workers take payment.  Second, workers must have had sucessfully 

completed at least 100 prior Mechanical Turk assignments.  A successful assignment was 

defined as one where the employer approved payment for the work.  Third, workers must 
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have had at least 90% of their prior assignments approved for payment.  The second and 

third requirements were used to filter out workers who had not demonstrated an ability 

and willingness to follow instructions.   

All treatments consisted of 1) online IRB disclosures and informed consent, 2) a 

simple math problem, 3) experiment instructions, 4) a compensated test of instruction 

understanding, 5) experiment decisions, and 6) an exit survey.  The math question (2) 

required subjects to enter the result of five minus three, presented as a word problem.  

The purpose of this question was to filter out workers who were entering random 

responses and automated scripts.  Subjects who failed the word problem (2) were not 

allowed to proceed further into the experiment.  The compensated test of instruction 

understanding (4) consisted of 10 questions with subjects paid an additional amount for 

each correct answer.  No minimum score was required to advance to the next part of the 

experiment.  The exit survey (6) was modeled after the exit survey used in Cox (2004) 

with questions specific to the laboratory environment, such as “What is your key letter?” 

and “What is your major?”, removed.  The remaining questions were 1) gender, and 2) a 

free text response to “If you made a decision, what were your reasons for making the 

decision that you made?” 

All subjects received a show-up fee of $0.25, plus $0.10 per correct answer to 10 

understanding questions, plus an amount ranging from $0.00 to $4.00 based on decisions 

made in the experiment, plus $0.25 for completing the exit survey.  This level of 

compensation is typical for tasks with similar time and effort requirements on Mechanical 

Turk.  Ipeirotis (2010) found that the median pay for a HIT was $0.10 and HITs paying 
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$1.00 required an average of 12.5 minutes to complete, resulting in average hourly 

earnings of $4.80. 

1.1.2 Data Procedures 

In our experience, it is rare for a subject to leave an experiment before its 

conclusion when physically present in a campus laboratory.  By contrast, we found 

roughly one-half of subjects who accepted the HIT work assignment did not complete the 

experiment.  We used the following procedures to handle these cases. 

Raw data was preprocessed using separate R scripts for each treatment1.  In Trust 

A, observations were dropped if either or both of the subjects in each pair did not 

complete the experiment.  Completion was defined as submitting a response to the exit 

survey.  In Trust B and Trust C, an observation was dropped if the active decision maker 

did not complete the experiment.  If a subject closed his or her browser window, 

effectively exiting the experiment, prior to completion then that subject could not be paid.  

This was a result of the structure of the Mechanical Turk workflow.  Mechanical Turk 

recognizes a task as having been performed and justifying payment only when the work 

product is submitted to Mechanical Turk.  If a worker terminates the connection prior to 

submission, then Mechanical Turk has no record of any work having been performed, 

and therefore does not provide the employer the option to send payment.  In this case, at 

the conclusion of the session the exited subject’s counterpart was allowed to proceed to 

the exit survey and to receive payment, but was not notified that their counterpart had 

exited the experiment. 

                                                 
1 Raw data files and R scripts are available in the Center for the Study of Neuroeconomics GitHub 

repository at https://github.com/gmucsn. 
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1.1.3 Statistical Procedures   

We used the same statistical tests as used in Cox (2004): an unpaired, two sample 

t-test with unequal variance; an Epps-Singleton test; and a Mann-Whitney test.  

Following the example in Cox (2004) the t-test and Mann-Whitney tests were one sided.  

Again, following Cox (2004) we conduct a Tobit estimation of the parameters of the 

model shown in equation 1. 

𝑅𝑡 = 𝛼 + 𝛽𝐷𝑡𝑆𝑡 + 𝛾𝑆𝑡 + 𝜖                                                    eq. 1 

Where: 

𝑅𝑡 𝑖𝑠 𝑎𝑚𝑜𝑢𝑛𝑡 𝑟𝑒𝑡𝑢𝑟𝑛𝑒𝑑 

𝑆𝑡 𝑖𝑠 𝑎𝑚𝑜𝑢𝑛𝑡 𝑠𝑒𝑛𝑡 

𝐷𝑡 = {
1 𝑓𝑜𝑟 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝐴 𝑑𝑎𝑡𝑎
0 𝑓𝑜𝑟 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝐶 𝑑𝑎𝑡𝑎

} 

As noted in Cox (2004), Tobit is parametric.  Consistency of the estimator is 

dependent on the assumptions that the errors of the latent distribution are normally 

distributed with constant variance (Arabmazar and Schmidt 1982).  Cameron and Trivedi 

(2005, p. 538) describe the sensitivity of the procedure to violations as follows, “A very 

major weakness of the Tobit MLE is its heavy reliance on distributional assumptions. If 

the error ε is either heteroskedastic or nonnormal the MLE is inconsistent” and suggest 

“Given the fragility of the Tobit model it is good practice to test for distributional 

misspecification.” (ibid., p. 543).  I adopt this approach here by applying a specification 

test developed by Vincent (2010).   The test performs a Box-Cox transformation 𝑦𝑖
𝑇 =

𝑦𝑖
𝜆−1

𝜆
 (Box and Cox 1964) such that the Tobit assumptions of normal distribution and 
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constant variance of the error term are satisfied, followed by a score test of the null 

hypothesis 𝐻0: 𝜆 = 1 against an alternative hypothesis 𝐻𝐴: 𝜆 ≠ 1.  Critical values for the 

test statistic are produced through Monte Carlo simulation.  If the test rejects the null, 

indicating that the assumptions necessary for the Tobit estimation to be consistent are not 

satisfied, then I will estimate the same model using the non-parametric quantile 

regression method, which at the median is equivalent to least absolute deviation. 

  Results 

The experiment was run in two consecutive weeks, on Mondays, Tuesdays, and 

Thursdays between the hours of 10 AM and 4 PM EST.  These restrictions were used to 

avoid the possibility that the experiment was drawing from populations of the Mechanical 

Turk workforce that were systematically different during the day versus during the 

evening or during the mid-week versus the weekend.  The same number of subjects were 

recruited for each treatment as were recruited in Cox (2004), i.e. 32 pairs in Trust A, 30 

pairs in Trust B, and 32 pairs in Trust C.  There was rough gender balance in all three 

treatments.  Breakdown of subjects by gender is shown in table A1. 

1.2.1 Trust A 

Figure A1 shows the amounts sent received and returned in the traditional trust 

game, here called Trust A.  Investors were referred to in the experiment as Person X and 

trustees were referred to as Person Y.  The mean amount sent by investors was $0.62 with 

a standard deviation of $0.38.  The median amount sent was $0.50.  14 of 32 investors 

(44%) sent their entire endowment of $1.00, while 5 of 32 investors (16%) sent nothing.  

$1.00 was also the modal amount sent, followed by 9 investors (28%) who sent $0.50 
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which was one-half of their endowment.  Of the remaining four investors two (6%) sent 

$0.35 and two (6%) sent $0.25.   

After receiving three times the amount sent, the mean amount trustees returned 

was $0.63 with a standard deviation of $0.64.  The median amount sent was again $0.50.  

The maximum amount returned was $2.00 by one trustee who received $3.00.  No trustee 

returned the entire amount received.  Of the 27 trustees who received a positive amount, 

21 (78%) returned a positive amount while 6 (22%) returned nothing.  Of those 27, 13 

(48%) returned more than was sent, 6 (22%) returned the exact amount sent and 8 (30%) 

returned a positive amount but less than the amount sent.  In aggregate, trustees returned 

a mean of 34% of the amount they received, which provided investors with a mean return 

on investment of 102%.  Summary statistics for all three treatments are included in table 

A2. 

1.2.2 Trust B 

Figure A2 shows the amounts sent and received in Trust B.  The mean amount 

sent by investors was $0.36 with a standard deviation of $0.36.  The median amount sent 

was $0.28.  5 of 30 investors (17%) sent their entire endowment of $1.00, while 10 of 30 

investors (33%) sent nothing.  The modal amount sent was zero, followed by 6 investors 

(20%) who sent $0.50.  The other nine investors sent amounts scattered between $0.10 

and $0.80. 

1.2.3 Trust C 

Figure A3 shows the amounts received as additional endowments in Trust C 

corresponding to amounts received in Trust A, and amounts returned in Trust C.  The 
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mean amount trustees returned was $0.54 with a standard deviation of $0.51.  The 

median amount returned was $0.50.  The maximum amount returned was $1.50 by four 

trustee who each received $3.00.  As in Trust A, no trustee returned the entire amount 

received.  Of the 27 trustees who received a positive amount, 23 (85%) returned a 

positive amount while 4 (15%) returned nothing.  Of those 27, 9 (33%) returned more 

than was sent, 8 (30%) returned the exact amount sent and 10 (33%) returned a positive 

amount but less than the amount sent.  In aggregate, trustees returned a mean of 29% of 

the amount they received, which provided investors with a mean return on investment of 

88%. 

1.2.4 Hypothesis Tests 

Figure A4 shows a comparison of the amounts sent in Trust A and Trust B.  As 

shown in table A3, the amounts sent in Trust A and Trust B were compared using the 

same three statistical tests used in Cox (2004); a one-tailed means test, a one-tailed 

Mann-Whitney test, and an Epps-Singleton test.  The result was significant at the 1% 

level in all three statistical tests, (𝑡 = −3.155, 𝑝 = 0.001), (𝐸𝑆 = 14.125, 𝑝 =

0.007), (𝑀𝑊 = 1320, 𝑝 = 0.002) leading us to conclude that Mechanical Turk subjects 

acting as investors show statistically highly significant evidence of trust.   

Figure A5 shows a comparison of amounts returned in Trust A and Trust C.  

Table A3 shows results of the same three statistical tests applied to the amounts returned 

in Trust A vs. Trust C.  None of the tests find a significant difference in amounts 

returned, (𝑡 = −0.713, 𝑝 = 0.239), (𝐸𝑆 = 4.816, 𝑝 = 0.307), (𝑀𝑊 = 991, 𝑝 = 0.796) 

and so we find no evidence of reciprocity as a motivating factor for trustees in Trust A. 
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1.2.5 Tobit Estimation 

Table A4, column 1 shows the results of the Tobit estimation of the model in 

equation 1.  As expected, the amount sent is a highly significant predictor of amount 

returned (𝛾 = 1.313, 𝑡 = 5.35, 𝑝 = 0.000) showing that a one cent increase in amount 

sent was associated with a 1.3 cent increase in amount returned.  The estimate β of the 

coefficient on the interaction term between amount sent and a dummy for Trust A is 

positive, which is the sign expected if reciprocity was a motive for trustees in Trust A.  

However, the relationship is not statistically significant (𝛽 = 0.126, 𝑡 = 0.64, 𝑝 =

0.528). 

The results of the Tobit estimation, shown in table A4 as “Tobit”, confirm the 

results of the hypothesis tests of amounts returned in Trust A vs. Trust C shown in table 

A3.  The one-tailed means test, one-tailed Mann-Whitney test, Epps-Singleton test, and 

Tobit estimation all find no statistically significant evidence of reciprocity as a motivator 

for amounts returned in Trust A. 

1.2.6 Tobit Specification Test 

As discussed in section C, Tobit estimation is highly sensitive to violations of the 

assumptions of normally distributed errors with constant variance.  Results of the Tobit 

specification test are shown in table A5.  The test statistic (𝑙𝑚 = 9.823) falls between the 

calculated critical values for the 1% and 5% significance levels, thus rejecting the null 

hypothesis that the Tobit parametric assumptions are met. 



9 

 

1.2.7 Quantile Regression 

Violation of the assumptions of normality and constant variance of errors means 

that the Tobit estimates presented in section E are not consistent.  As a robustness check 

on those results, I estimated the same model in equation 1 using non-parametric quantile 

regression.  Results of this estimation are shown in table A4, as “Quantile 1”.  The 

coefficient on amount sent is positive and highly significant (𝛾 = 1.0, 𝑡 = 3.56, 𝑝 =

0.001) and of similar magnitude to the Tobit estimate.  The interaction term between 

amount sent and a dummy for Trust A is positive but not statistically significant (𝛽 =

0.4, 𝑡 = 1.54, 𝑝 = 0.128).  Compared to the results of the Tobit procedure, quantile 

regression of the same model produced coefficient estimates of the same sign and 

significance threshold. 

1.2.8 Alternative Models 

Given these results, the obvious next question is why first mover trust is robust to 

the change of experimental environment but second mover reciprocity is not.  In the 

following four sub-sections, I investigate several possible answers.  The primary 

variables of interest in examining the robustness of the triadic design to a shift to an 

online environment are 1) changing the subject pool from university students to 

Mechanical Turk workers, and 2) reducing the base endowment from $10 to $1.  There 

are, however, several nuisance variables in our data that can be tested as sources of the 

divergence of results from those found in Cox (2004).  
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1.2.8.1 Dropout Rates 

In our experience, it is rare for a subject to leave an experiment before its 

conclusion when physically present in a campus laboratory.  By contrast, we found 

roughly one-half of subjects who accepted the HIT work assignment did not complete the 

experiment.  This attrition rate is not unusual in online experiments (Dandurand, Shultz, 

and Onishi 2008).  Subject dropouts by page for each treatment are shown in figures A6, 

A7, and A8.  In Trust A, 144 Mechanical Turk workers began the experiment and 64 

(44%) finished.  In Trust B, 113 workers began the experiment and 60 (53%) completed.  

In Trust C, 120 workers began the experiment and 60 (50%) completed.   

If the higher rate of subject dropouts in the online environment was responsible 

the failure to replicate the Trust C  findings of Cox (2004), then there should be a 

difference in the distribution of dropouts between Trust B which did replicate, and Trust 

C which did not.  Trust B and C are both functionally dictator games and were 

constructed from the same base code.  As such, they have the same number of pages, 

serving the same functions, and in the same order.  The only differences are in the content 

of the instruction displayed to the subjects and the amounts of the endowments.  A two-

sample Kolmogorov-Smirnov test was used to compare the distributions and did not find 

a statistically significant difference between the two (𝐷 =  0.4, 𝑝 =  0.8186).  Since 

there is no evidence of a difference in the distribution of dropouts by page between 

subjects in Trust B which did replicate and Trust C which did not, I can not conclude that 

this was a causal factor. 
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1.2.8.2 Understanding of Instructions 

A second possible explanation for our experiment failing to find significant 

evidence of reciprocity is a difference in understanding of instructions caused by the 

different way they were presented in the laboratory versus online.  In Cox (2004), 

instructions were given to subjects in print, and were then read aloud by the 

experimenter.  After the instructions had been read, subjects could privately ask questions 

about anything they did not understand.   Instructions presentation in our experiment 

differed from this in three ways: 1) Our subjects had no opportunity to ask questions 

about the instructions.  2) Our subjects read text instructions on screen, but did not have 

the instructions read out loud to them.  3)  Our subjects controlled the length of time they 

spent on instructions, unlike in the laboratory where subjects could not proceed into the 

body of the experiment until the experimenter had finished reading the instructions to the 

group. 

To control for subject understanding, the number of correct answers to the 10 

compensated instructions understanding questions was added as an independent variable 

to the quantile regression model.  Adding number of correct answers to the model as a 

proxy for understanding had essentially no effect on the coefficient estimates.  Results of 

this estimation are shown in table A4, as “Quantile 2”.   

Summary statistics for the number of correct answers in each treatment are shown 

in table A6.   
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1.2.8.3 Wait Time 

The experiment in Cox (2004) was conducted using paper forms rather than a 

computer interface.  For obvious practical reasons this usually necessitates a degree of 

regimentation in the progression of the experiment.  Typically, an experimenter will wait 

until everyone is done in a task before collecting decision forms and allowing the next 

task to commence.  In a trust game, this would result in all second movers waiting the 

same amount of time before they are given the opportunity to make their decisions.  Since 

our experiment was administered using software, this regimentation was not necessary 

and did not occur.  In both laboratory and online settings, first movers were not 

constrained by waiting for another subject to make a decision.  In both settings second 

movers did have to wait for first movers to complete their tasks.  However, in the 

laboratory all second movers would wait the same length of time before being presented 

with the opportunity to choose how much to send back.  In our experiment, by contrast, 

each second mover could advance to their decision task as soon as their paired first 

mover had decided.  This means that unlike in Cox (2004), the amount of time our second 

movers had to wait varied across subjects. 

To control for this difference, the number of seconds that elapsed between the 

start of the experiment and reaching the decision page for each subject was added to the 

model as an explanatory variable.  Results are shown in table A4, as “Quantile 3”.  The 

wait time coefficient was not statistically significant, but its addition caused the p-value 

of the interaction term to fall from 0.133 to 0.086, and so can be described as weakly 

significant evidence of reciprocity. 
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1.2.8.4 Decision Speed 

A final possible cause of the discrepancy in Trust C behavior between Cox (2004) 

and our results is the speed of decision once the opportunity to make a decision is 

available.  Decision speed has been shown to affect strategy choice (Rand, Greene, and 

Nowak 2012), (Rand et al. 2014), (Cabrales et al. 2017).  Since Mechanical Turk workers 

earn income by performing a large volume of individually brief tasks, they may be 

motivated to make decisions more quickly than subjects in a laboratory experiment where 

individual decision speed has little effect on experiment duration.  To test for this 

possibility, the number of seconds between reaching a decision page and making a 

decision for each subject was added to the model.  Results are shown in table A4, as 

“Quantile 4”.  The effect of decision speed was very small and weakly significant 

(𝐶𝑜𝑒𝑓. = −0.002, 𝑝 = 0.096), but its addition to the model further increased the 

significance of the interaction term from 0.086 to 0.070, indicating weak evidence of 

reciprocity.  

 Discussion 

[This section was written in collaboration with a co-author and is redacted from 

this dissertation.] 

 Conclusion 

[This section was written in collaboration with a co-author and is redacted from 

this dissertation.] 
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APPENDIX A1: FIGURES AND TABLES FOR CHAPTER ONE 

  
Figure A1. Trust A amounts sent, received, and returned. 

 

 

 

 
Figure A2. Trust B amounts sent and received. 
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Figure A3. Trust C amounts received and returned. 

 

 

 

 
Figure A4. Comparison of amounts sent in Trust A and Trust B 
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Figure A5. Comparison of amounts returned in Trust A and Trust C 

 

 

 

 
Figure A6. Trust A subjects dropouts by page. 
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Figure A7. Trust B subjects dropouts by page. 

 

 

 

 
Figure A8. Trust C subjects dropouts by page. 
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Table A1. Gender of subjects in each treatment. 

 Trust A Trust B Trust C 

Male 37 (58) 11 (37) 14 (44) 

Female 26 (41) 19 (63) 18 (56) 

Declined to state 1(2) 0 (0) 0 (0) 

Total 64 (100) 30 (100) 30 (100) 

Percentage of subjects within each treatment is in parenthesis.  Gender is reported only 

for subjects who made a decision in the experiment.  

 

 

 

Table A2. Summary statistics for amounts sent and returned. 

 

Trust A 

Cox (2004) 

Trust A 

Replication 

Trust B 

Cox (2004) 

Trust B 

Replication 

Trust C 

Cox (2004) 

Trust C 

Replication 

 

Sent Ret. Sent Ret. Sent Sent Sent Ret. Sent Ret. 

Mean 5.97 4.94 0.62 0.63 3.36 0.36 5.97 2.06 0.62 0.54 

Median 5.00 1.50 0.50 0.50 2.50 0.28 5.00 0.00 0.50 0.50 

Mode 10.00 0.00 1.00 0.00 0.00 0.00 10.00 0.00 1.00 0.00 

St. Dev. 3.87 6.63 0.38 0.64 3.85 0.36 3.87 3.69 0.38 0.51 

Variance 15.00 43.93 0.14 0.40 14.86 0.13 15.00 13.61 0.14 0.26 

Kurtosis -1.33 0.52 -1.32 -1.09 -1.26 -0.77 -1.33 2.58 -1.32 -0.73 

Skew -0.32 1.28 -0.32 0.55 0.58 0.71 -0.32 1.94 -0.32 0.62 

Min. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Max. 10.00 20.00 1.00 2.00 10.00 1.00 10.00 12.00 1.00 1.50 

N 32 32 32 32 30 30 32 32 32 32 
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Table A3. Decomposition tests for trust and reciprocity. 

Data 
Sent 

mean 

Returned 

mean 
Means testa Epps-Singleton test Mann-Whitney testa 

Trust A 

0.62 

[0.38] 

{32} 

0.63 

[0.64] 

{32} 

-- -- -- 

Trust B 

0.36 

[0.36] 

{30} 

-- -- -- -- 

Trust C -- 

0.54 

[0.51] 

{32} 

-- -- -- 

Trust A sent vs. 

Trust B sent 
-- -- 

-3.155 

{0.001)*** 

14.125 

(0.007)*** 

1320 

(0.002)*** 

Trust A 

returned vs. 

Trust C returned 

-- -- 
-0.713 

(0.239) 

4.816 

(0.307) 

991 

(0.796) 

a Denotes a one-tailed test.  p-values in parentheses.  Standard deviations in brackets.  Number of 

observations in braces.  

*** Significant at 1% 

** Significant at 5% 

* Significant at 10% 
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Table A4. Results of Tobit and quantile regressions 

 Tobit Quantile 1 Quantile 2 Quantile 3 Quantile 4 

Interaction of 

amount sent and 

Trust A 

0.126 

(0.528) 

0.400 

(0.128) 

0.400 

(0.133) 

0.400 

(0.086)* 

0.354 

(0.070)* 

Amount sent 
1.312 

(0.000)*** 

1.000 

(0.001)*** 

1.000 

(0.001)*** 

1.000 

(0.000)*** 

1.050 

(0.000)*** 

Number of correct 

answers to 

understanding 

questions 

  
0.000 

(1.000) 

0.000 

(1.000) 

0.019 

(0.615) 

Wait time (sec.)    
0.000 

(1.000) 

0.000 

(0.693) 

Decision speed 

(sec.) 
    

-0.002 

(0.096)* 

Constant 
-0.404 

(0.022)** 

0.000 

(1.000) 

0.000 

(1.000) 

0.000 

(1.000) 

-0.054 

(0.859) 
20 left-censored observations at returned <= 0, 44 uncensored observations, 0 right-censored 

observations.  p-value in parentheses. 

*** Significant at 1% 

** Significant at 5% 

* Significant at 10% 

 

 

 

Table A5. Tobit specification test. 
Significance level Test statistic Bootstrap critical values 

 9.823 -- 

1% -- 13.333 

5% -- 6.837 

10% -- 4.138 

 

 

 

Table A6. Summary statistics for number of correct answers to the ten understanding 

questions in each treatment. 

 Trust A Trust B Trust C 

N 64 30 32 

Min. 3 4 4 

Max. 10 10 10 

Median 9 8.5 8 

Mean 8.30 8.07 7.59 

St. Dev. 1.75 1.74 1.78 
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2. CHAPTER TWO 

“How selfish soever man may be supposed, there are evidently some principles in his 

nature which interest him in the fortune of others and render their happiness necessary to 

him though he derives nothing from it except the pleasure of seeing it”  

Adam Smith, The Theory of Moral Sentiments 

“It is not from the benevolence of the butcher, the brewer, or the baker, that we can 

expect our dinner, but from their regard to their own interest” 

Adam Smith, The Wealth of Nations 

  Introduction 

In this paper, I apply a novel analysis technique to experimental data from a 

dictator game conducted over the internet to decompose giving into its altruistic and 

egoistic components in a within subject design, thus allowing a direct measurement of the 

warm glow effect (Andreoni 1989).  I also find giving motivated by warm glow and 

giving motivated by pure altruism across demographic groups based on self-reported 

responses to an exit survey, which allows a comparison of motivations in giving based on 

age, gender, and income.  

In economic experiments, subjects routinely choose not to maximize their 

payoffs.  In prisoners’ dilemmas, subjects frequently cooperate (Doebeli and Hauert 

2005).  In public goods games, subjects often contribute (Zelmer 2003).  The simplest 

example of this behavior is seen in the dictator game.  In the dictator game, one subject is 
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given an amount of money and then allowed to send any portion of that amount to 

another subject.  The Nash equilibrium is to send nothing.  While it is true that many 

subjects do keep all the money, many do not.  A significant fraction of subjects sends 

positive amounts (Engel 2011).  Traditional, neo-classical economic theory presents man 

as a rational, maximizing agent, motivated solely by material rewards to self.  This 

interpretation of human action does model economic behavior well in many 

circumstances.  However, in addition to failing to account for a wide variety of results in 

economic experiments, it does not explain large portions of economic activity seen in the 

real world.  

Addressing this gap in our understanding, Andreoni (1989) developed an impure 

altruism model of giving that included two distinct forms of other-regarding preferences.  

The paper proposed that giving could be motivated by pure altruism where the giver 

derives utility from the benefit the gift provides to the recipient, and by pure egoism 

where the giver derives utility from the act of giving itself independent of its impact on 

the recipient; calling this latter effect warm glow.  That paper also proposed an index of 

pure altruism 𝛼𝑖 such that: 

𝛼𝑖 =
𝑓𝑖𝑎

𝑓𝑖𝑎 + 𝑓𝑖𝑒
                                                                          (1) 

 

Where 𝑓𝑖𝑎 is the amount given by person i that is motivated by pure altruism and 𝑓𝑖𝑒 is 

the amount given by person i that is motivated by warm glow (Ibid., p.1452). 

Several prior studies have tested for the existence of warm glow and pure altruism 

as motivations for giving, but few have attempted to quantify the effect and to the 

author’s knowledge none have done so by demographic group.  Research addressing 
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warm glow frequently takes the perspective of giving in a public goods context.  An 

example of this is Palfrey and Prisbrey (1997) which uses a public goods game with 

variable private values.  They find evidence of a small warm glow effect, but no 

significant evidence of pure altruism.  By contrast and also in the context of a public 

goods game, Goeree, Holt, and Laury (2002) find statistically significant evidence of 

altruism but reject warm glow as a causal factor in subject behavior.  Crumpler and 

Grossman (2008) use a simple and innovative design where subjects can give to a charity, 

but with a perfect crowding out effect.  Any amount given by the subject reduced by an 

equal amount a donation given to the charity by the experimenter.  Knowing that their 

contributions would not alter the amount received by the charity, 57% of subjects still 

made a positive contribution.  Across all subjects, contributions averaged 20% of their 

endowments which is strong evidence of warm glow as a motivation.   Lilley and Slonim 

(2014) examined warm glow giving in a study of the volunteering puzzle, where people 

donate time to charities even when donating the wage equivalent sum of money is more 

efficient.  They find evidence of a mixture of pure altruism and warm glow as motivating 

factors in charitable contribution and estimate between 15.5% and 21% of amounts 

donated were motivated by warm glow.  Tonin and Vlassopoulos (2010) find a 

demographic difference in giving motivation with warm glow being a significant factor 

for women but not for men, and for neither gender do they find evidence of pure altruism.   

The remainder of this paper is organized as follows.  The next section presents the 

theoretical model of giving.  Section 3 describes the experimental design.  Section 4 

reviews results.  Section 5 is discussion, and section 6 concludes. 
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  Model 

I differentiate between giving motivated by benefit to the recipient and giving 

motivated by benefit to the giver by varying their relative prices.  If I observe dictators 

sending the same amount of money regardless of how much I as experimenter multiply it, 

then I can conclude that they are motivated by the constant price of the act of giving and 

not by the varying price of benefit to the recipient. 

Assume a dictator 𝑖 has an endowment 𝑦𝑖 and utility function 𝑢𝑖 = 𝑓(𝑥𝑖 , 𝑧𝑖, 𝑧𝑗) 

where 𝑥𝑖 ∈ [𝑋|0 ≤ 𝑥𝑖 ≤ 𝑦𝑖] is the portion of 𝑦𝑖 retained, 𝑧𝑖 ∈ [𝑍|𝑧𝑖 = 𝑦𝑖 − 𝑥𝑖] is the 

amount sent to another subject 𝑗, and given multiplication factor μ,  𝑧𝑗 ∈ [𝑍|𝑧𝑗 = 𝜇𝑧𝑖] is 

the amount received by subject 𝑗.  Also assume  𝜇 = 1.  The choice of 𝑧𝑖 may be 

motivated by the welfare of the recipient entering directly into the utility function of the 

dictator 𝑧𝑖; utility from the act of giving unrelated to the welfare of the recipient 𝑧𝑗; or a 

mixture of the two motives, balanced against the amount retained 𝑥𝑖.  Now, assume that 

for an amount 𝑧𝑖 sent by the same dictator, an anonymous recipient will receive 𝑧𝑗 = 𝜇𝑧𝑖 

where 𝜇 > 1.  If the dictator is motivated by 𝑥𝑖and 𝑧𝑗, then the dictator will reallocate 

towards 𝑧𝑗 and away from 𝑥𝑖 compared to the prior case where 𝜇 = 1.  However, if the 

dictator receives utility from 𝑧𝑖 but not from 𝑧𝑗 then no reallocation will occur.  By 

observing the extent to which subjects vary 𝑧𝑖 as a function of μ , I can infer the relative 

contributions to utility from both 𝑧𝑖 and 𝑧𝑗 , and estimate values for Andreoni’s α which is 

the ratio of giving due to pure altruism to total giving.  
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I implement this analysis by asking subjects how much of an initial endowment 

they would chose to send to an anonymous, passive counterpart given that the amount 

chosen will be multiplied by the experimentor.  Each subject is presented with a variety 

of values for the multiplier μ ranging from 0.2 where the counterpart receives 20% of the 

amount sent, to 5.0 where the counterpart receives 500% of the amount sent, with one 

choice randomly selected for payment. 

Given that the amounts subjects choose to send are censored from below by zero 

and from above by the $1 endowment, OLS estimates of the conditional mean would be 

biased (Rigobon and Stoker 2009).  To avoid this bias, I use quantile regression of the 

conditional median since it is robust to censoring (Portnoy 2016) while avoiding the 

sensitivity to heteroskedasticity found in Tobit estimation (Arabmazar and Schmidt 

1982). 

For each subject’s set of choices of amounts to send, I perform the regression 

shown in equation 2, where 𝑥𝑖 is the amount retained and μ is the value of the multiplier.  

The initial endowment is $1.00, so 1 − 𝑥𝑖 is the amount sent by dictator i.  

(1 − 𝑥𝑖) = �̂�0 + �̂�1𝜇 + 𝜖𝑖                                                           (2) 

The estimate of the amount sent that does not vary as a function of the 

multiplication factor is the constant �̂�0.  This is the portion of 1 − 𝑥𝑖 that was motivated 

by factors unrelated to the benefit of the recipient and so is the isolated influence of warm 

glow.  �̂�1𝜇 is the estimate of the amount sent that was motivated by the variable benefit 

of the recipient, and therefore is the isolated influence of pure altruism. And so,  �̂�0 +
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�̂�1𝜇 is the estimate of the total amount sent prompted by both motivations.  Substituting 

these values into equation 1 gives equation 3 

�̂�𝑖 =
�̂�1

�̂�0 + �̂�1𝜇
                                                                         (3) 

This calculation raises two issues.  First, since subjects are presented with a range 

of values for μ, if they are motivated by pure altruism to any extent (i.e. �̂�1 ≠ 0) then �̂�𝑖 

will not be constant across μ.  Therefore, to facilitate comparisons with other studies that 

may not include a multiplier, I base all estimates of α on a value of 𝜇 = 1  A second issue 

is how to code �̂� when both �̂�0 and �̂�1 equal zero.  Since this is the case when a dictator 

always sends nothing regardless of value of μ, I define (�̂�0 = �̂�1 = 0) ⇒ (�̂� = 0) on the 

basis that since nothing was given, pure altruism could not be a motivation for giving.  It 

should be noted that in the case where a subject always gives nothing, the absence of pure 

altruism does not imply the existence of warm glow. 

After decomposing dictator giving by motivation for each subject, I test two sets 

of hypotheses: 

First, I test whether warm glow and pure altruism exist.  Hypotheses 1a and 1b: 

Warm glow and pure altruism respectively are significant motivators for giving.  

𝐻1a: 𝛽0 > 0, 𝐻0: 𝛽0 ≤ 0.  

𝐻1b: 𝛽1 > 0, 𝐻0: 𝛽1 ≤ 0. 

Second, I test whether warm glow and pure altruism vary by demographic group.  

Hypotheses 2a and 2b: Giving motivated by warm glow and pure altruism respectively 

vary by gender. 
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𝐻2𝑎: 𝛽0|𝑚𝑎𝑙𝑒 ≠ 𝛽0|𝑓𝑒𝑚𝑎𝑙𝑒, 𝐻0: 𝛽0|𝑚𝑎𝑙𝑒 = 𝛽0|𝑓𝑒𝑚𝑎𝑙𝑒.  

𝐻2b: 𝛽1|𝑚𝑎𝑙𝑒 ≠ 𝛽1|𝑓𝑒𝑚𝑎𝑙𝑒, 𝐻0: 𝛽1|𝑚𝑎𝑙𝑒 = 𝛽1|𝑓𝑒𝑚𝑎𝑙𝑒.  

Hypotheses 3a and 3b: Giving motivated by warm glow and pure altruism respectively 

vary by age.  

𝐻3a: 𝛽0|𝑎𝑔𝑒 ≠ 𝛽0, 𝐻0: 𝛽0|𝑎𝑔𝑒 = 𝛽0. 

𝐻3b: 𝛽1|𝑎𝑔𝑒 ≠ 𝛽1, 𝐻0: 𝛽1|𝑎𝑔𝑒 = 𝛽1. 

Hypothesis 4a and 4b: Giving motivated by warm glow and pure altruism respectively 

vary by income.  

𝐻4𝑎: 𝛽0|𝑖𝑛𝑐𝑜𝑚𝑒 ≠ 𝛽0, 𝐻0: 𝛽0|𝑖𝑛𝑐𝑜𝑚𝑒 = 𝛽0. 

𝐻4𝑏: 𝛽1|𝑖𝑛𝑐𝑜𝑚𝑒 ≠ 𝛽1, 𝐻0: 𝛽1|𝑖𝑛𝑐𝑜𝑚𝑒 = 𝛽1. 

  Experiment Design 

2.3.1 Treatments 

The experiment is structured as a dictator game with a variable multiplication 

factor which increases or decreases the amount received by a randomly paired passive 

counterpart for a given amount sent.  Dictators receive an initial endowment of $1.00 and 

are instructed that they may send any portion of the endowment to a randomly selected 

subject in another group.  They are then presented with a list of multiplication factors 𝜇 ∈

{0.2, 0.4, 0.6, 0.8, 1, 2, 3, 4, 5} and are asked to choose the amount they would send for 

each value of μ.  They are told that after making their choices, one choice will be 

randomly selected to be exectuted.  Instructions as seen by subjects are included in 

appendix A2. 

                                                 
2 Appendices and supplemental materials are available at https://robertmayo.wordpress.com/research-2/ 
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Prior to starting the experiment, prospective subjects are asked to answer this 

question: “You have a basket containing five apples. You eat one apple and sell two 

apples.  How many apples are now in your basket?”  This question serves to prevent 

automated scripts from entering the experiment, similar in function to CAPTCHA3 codes 

seen on websites where automated spam is a concern.  Subjects are not allowed to enter 

the experiment without entering the correct answer.  Next, subjects are shown 

instructions followed by a question to test understanding.  After answering the 

understanding question, subjects are shown the correct answer with an explanation of 

why it is correct.  Unlike the automated script filter question, subjects are allowed to 

proceed to the main body of the experiment regardless of whether they answered the 

understanding question correctly or incorrectly.  After entering the amounts they would 

send to a randomly paired subject in a second group for each value of μ, subjects are 

presented with an exit questionnaire which collects basic demographic data.  They are 

also invited to add an unstructured message about any technical difficulty encountered in 

the experiment or anything else they wish to share.  They are then shown their payoff and 

the experiment concludes.  For reasons discussed in the next section, subjects in the 

recipient group are recruited in a separate asynchronous session. 

 Infrastructure 

The design described in the previous section was conducted over the internet 

using two main technologies. 

                                                 
3 Information and examples of the use of CAPTCHA systems is available at 

https://www.google.com/recaptcha/intro/index.html. 
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2.4.1 oTree 

oTree (Chen, Schonger, and Wickens 2016) is a software platform that allows 

multi-player decision experiments to be conducted over the internet.  oTree experiments 

are coded in Python and use the Django web framework.4  Experiment development is 

done locally then uploaded to a remote web server along with the oTree supporting files.  

I used the commercial web hosting company Heroku5 for hosting services.  After server 

deployment, experiments are run through a web-based administrative interface.  Since the 

experiment runs on a remote web server, subjects can enter the experiment from any 

location.  Participation is not limited to any particular operating system or device form 

factor.  All that is required is a browser with internet access. 

Python, the language used to code oTree experiments, is a popular general 

purpose computer language which is well suited and commonly used for web 

development.  It has the added advantage of being user friendly and relatively easy to 

learn.  oTree uses Python on top of the Django web framework6.  However, Django is 

designed for professional level web development and requires a commensurate level of 

technical knowledge to navigate.  Also, prospective users of oTree should be aware that 

as of this writing it is still under development and so should be considered a work in 

progress. 

                                                 
4 Technical details of Django can be found at https://www.djangoproject.com/. 
5 Technical details of Heroku can be found at https://www.heroku.com/. 
6 A web framework is a collection of functions that automate common development tasks. 
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2.4.2 Mechanical Turk 

Subject recruitment and payment was done through the Mechanical Turk micro-

employment website.  Mechanical Turk is an Amazon service which allows workers to 

perform small tasks for modest compensation.  In Mechanical Turk terminology, a task is 

a Human Intelligence Task or HIT.  Employers, called Requesters, register with the 

service and deposit funds to pay workers to perform HITs.  Typical HITs are things that 

are very easy for a human to do but very difficult to automate, such as identifying 

objectionable content in user generated web posts or classifying photographs by subject.  

Thus, the Mechanical Turk marketing phrase “Artificial, artificial intelligence”. 

The experiment is posted to Mechanical Turk as a HIT using IRB approved 

advertisement language.  Workers who wish to participate accept the HIT and are 

transferred to the experiment website.  After completing the experiment, subjects are 

returned to the Mechanical Turk website and are free to proceed to their next chosen HIT.  

Since there is no face to face interaction between requester and worker, automated scripts 

deployed to accept HITs and input random responses to generate payments are a 

possibility.  It is for this reason that the script filtering question discussed in the previous 

section is a wise precaution.  It has the added advantage of screening out persons who 

enter random responses, essentially mashing the keyboard in an attempt to receive 

payment with minimum time and effort. 

Interaction between dictators and recipients are done asynchronously. All 

dictators make their choices of how much to send, then at a later time a second group of 

Mechanical Turk workers is recruited as passive recipients.  Participants in the dictator 
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group are ineligible to participate in the recipient group.  Since the information flow is 

only from dictator to recipient, the small time delay this method imposes between money 

sent and money received should not bias dictator choices.  This method was chosen due 

to a peculiarity of Mechanical Turk.  After posting a HIT, workers will see and accept the 

HIT with a variable delay of between a few seconds and a few minutes, depending on the 

number of workers searching for HITs at the time.  If after accepting the HIT workers 

were paired with another worker, then whichever worker was the first of the pair to arrive 

would be unable to proceed into the experiment until the next worker accepted the HIT 

and completed the pair.  If the rate of arrival exceeds a few seconds, workers with higher 

levels of impatience may preferentially return the HIT or otherwise exit believing that the 

wait may be excessive or that the HIT is malfunctioning.  This could initiate a cascade of 

workers being unable to be paired in a reasonable amount of time causing the experiment 

to fail.  Experiments have been run successfully on Mechanical Turk using real-time 

interaction between group members (Mayo, McCabe, and Kreuger 2016), but this issue 

must be taken into consideration in experiment design. 

 Sample and randomization 

No personally identifying information is passed from worker to requester other 

than a unique Mechanical Turk worker identification number.  Amazon securely stores 

workers’ personal information including financial information required to process 

payments.  This simplifies experimenter record keeping and ensures subject privacy, but 

also raises the possibility of workers attempting to participate in the experiment 

repeatedly.  Through the oTree API, a worker qualification can be set.  This tells 
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Mechanical Turk that the requester only wants the HIT to be accessible by workers who 

meet certain criteria.  The two criteria used in this experiment were that the worker must 

reside in the United States and not have previously participated in the experiment.  

Amazon verifies workers’ country of residence by requiring payments to workers 

claiming United States residence be deposited electronically to a United States bank 

account.  The association between bank account and worker ID number also restricts the 

ability of one worker holding more than one Mechanical Turk worker account.  Amazon 

also uses proprietary methods of fraud control not publicly disclosed. 

Workers are not able to access any information about the content of the 

experiment prior to accepting the HIT assignment, other than IRB risk disclosure and a 

description of the HIT as an academic experiment in decision making.  Therefore there is 

little reason to suspect significant bias in results caused by self selection into the 

experiment.  The on-line environment does, however, raise methodological questions 

about the external validity of experiments conducted without substantial control of 

subjects’ environments.  In addition, stakes in on-line experiments using Mechanical 

Turk can be an order of magnitude lower than the same experiment would require if 

conducted in an in-person laboratory setting.  Amir, Rand, and Gal (2012) studied both of 

these issues by replicating a series of classic economic experiments in an on-line 

environment and found no significant difference between the behavior of on-line and in-

person subjects.  Fortuitously, the stakes studied in the on-line treatments were the same 

as used in this experiment, $1.00. 
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Another issue of potential concern is the demographic composition of the subject 

pool and how it may differ from the demographics of subjects available for in-person 

experimentation in ways that might call into question the generalizability of results.  

Berinsky, Huber, and Lenz (2012) examined the demographics of Mechanical Turk 

workers who participated in experiments and found the distribution to be closer to that of 

the United States population than is found in subjects reported in a group of in-person 

studies published in major political science journals. 

 Results 

2.6.1 Summary statistics 

The experiment was run over four consecutive weekdays.  146 Mechanical Turk 

workers accepted the HIT and 112 completed the experiment giving a dropout rate of 

23%.  This dropout rate is quite high when compared to the typical in-person laboratory 

experiment, but is actually good for on-line experiments.  Dropout rates of over 50% are 

not uncommon in on-line experiments (Dandurand, Shultz, and Onishi 2008).  This is 

understandable given the lack of social sanction for exiting an experiment prematurely by 

simply closing a browser window. 

The sample has a mean age of 34 and has reasonable gender balance at 59% male 

and 41% female.  Mean income is $53,600 per year.  Summary statistics are shown in 

table 2.1.  Mean amounts sent by multiplier and demographic group are shown in table 

2.2.  Age and income demographic groups are defined as above or below their mean 

values. 
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Table 2.1. Summary statistics. 

 

Mean St. Dev. Min Max 

Age 34.14 9.99 18.00 59.00 

Income (in thousands) $53.60 $45.96 $0.00 $250.00 

Female 0.41 0.49 0.00 1.00 

N 112 

    

 

 

Table 2.2. Amounts sent by multiplier and demographic group. 

  Multiplier μ  
Group N 0.2 0.4 0.6 0.8 1 2 3 4 5 

All 112 $0.24 $0.23 $0.25 $0.26 $0.31 $0.31 $0.31 $0.31 $0.32 

Male 66 $0.20 $0.20 $0.23 $0.25 $0.31 $0.32 $0.34 $0.34 $0.34 

Female 46 $0.28 $0.27 $0.29 $0.27 $0.33 $0.30 $0.28 $0.26 $0.29 

Age < 34 65 $0.20 $0.21 $0.25 $0.25 $0.30 $0.32 $0.31 $0.31 $0.33 

Age ≥ 34 47 $0.28 $0.26 $0.26 $0.28 $0.34 $0.31 $0.32 $0.30 $0.32 

Income < $53.6k 70 $0.21 $0.21 $0.24 $0.25 $0.31 $0.31 $0.31 $0.32 $0.33 

Income ≥ $53.6k 42 $0.28 $0.26 $0.28 $0.28 $0.33 $0.32 $0.32 $0.30 $0.32 

 

 

 Motivation for giving 

Quantile regression of amounts sent on multiplication factor for each dictator in 

the full sample produced within subject estimates of the coefficient on the variable μ 

representing the effect of changing the price of benefit to the recipient in the dictator’s 

choice of amount to send, and a constant term representing the choice of amount to send 

that was not a non-constant function of the price.  These values estimate the amounts sent 

motivated by warm glow (constant term) and pure altruism (coefficient on μ).  A one-
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sample t-test showed the regression constant terms to be greater than zero, (Mean = 

0.230, SE = 0.027, t(111) = 8.373, p = 0.000).  A second one-sample t-test showed the 

coefficients on μ to also be greater than zero, (Mean = 0.020, SE = 0.007, t(111) = 2.764, 

p = 0.007).  Detailed test results are shown in appendix B7.  Since both the coefficient on 

the multiplier and the constant terms are significantly greater than zero at the 0.01 

confidence level, the nulls of hypotheses 1a and 1b can be safely rejected.  This confirms 

the existence of both pure altruism and warm glow in the full sample.  The fraction of 

total giving motivated by pure altruism (Andreoni’s α) in the full sample was slightly 

over one-third, (Mean = 0.379, SD = 0.730).  The distribution of α is shown in figure 2.1.  

Amounts given motivated by warm glow versus pure altruism are plotted in figure 2.2. 

 

 

 
Figure 2.1. Kernel density plot of α for full 

sample.  Kernel is Gaussian, bandwidth = 

0.2. 

 

 

 

 
Figure 2.2. Amounts sent due to warm 

glow vs. pure altruism in full sample. 

 

                                                 
7 Appendices and supplemental materials are available at https://robertmayo.wordpress.com/research-2/ 
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 Motivation by age 

Pearson’s r showed giving motivated by warm glow was slightly declining with 

the age of the dictator, but the effect was not statistically significant. (r = -0.0047, n = 

112, p = 0.961).  Similarly, giving motivated by pure altruism was slightly increasing 

with the age of the dictator and was also not statistically significant. (r = 0.0012, n = 112, 

p = 0.990).  Since age is not a significant predictor of either amounts sent due to warm 

glow or amounts sent due to pure altruism, the nulls of hypotheses 3a and 3b are not 

rejected.  A test of α also showed no significant correlation with age, (r = 0.001, n = 112, 

p = 0.995).  Warm glow, pure altruism, and α as functions of age are shown in figures 

2.3, 2.4, and 2.5 respectively. 

 

 
Figure 2.3. Warm glow as a function of 

age. 

 

 

 

 
Figure 2.4. Pure altruism as a function of 

age. 

 



38 

 

 
Figure 2.5. α as a function of age. 

 

 

 

 Motivation by income 

Pearson’s r showed a small positive correlation between warm glow and income 

that was not statistically significant, (r = 0.037, n = 112, p = 0.697).  Pure altruism was 

also positively correlated with income and not statistically significant, (r = 0.017, n = 

112, p = 0.857).  Finally, α was slightly, but not significantly, increasing in income, (r = 

0.034, n = 112, p = 0.719).  Warm glow, pure altruism, and α as functions of income are 

shown in figures 2.6, 2.7, and 2.8. 
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Figure 2.6. Warm glow as a function of 

income. 

 

 

 

 
Figure 2.7. Pure altruism as a function of 

income. 

 

 
Figure 2.8. α as a function of income. 

 

 

 

 Motivation by gender 

Women in the sample sent more due to warm glow (mean = $0.27) than did men 

(mean = $0.20).  However, a two-sample t-test did not find this difference to be 

significant, (t = -1.280, n(male) = 66, n(female) = 46, p = 0.204).  By contrast, women 

sent essentially nothing due to pure altruism (mean = $0.001) compared to men (mean = 

$0.034).  This difference was statistically significant, (t = 2.332, n(male) = 66, n(female) 
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= 46, p = 0.022).  α was higher for men (0.469) than for women (0.250), but this 

difference was of borderline significance, (t = 1.613, n(male) = 66, n(female) = 46, p = 

0.110).  Warm glow, pure altruism, and α by gender are shown in figures 2.9, 2.10, and 

2.11.  Figure 2.12 shows the amounts sent as a function of the multiplier μ for men and 

for women. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.9. Warm glow by gender. Figure 2.10. Pure altruism by gender. 
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 Discussion 

The results reported in the previous section confirm that both warm glow and pure 

altruism are motivating factors in subjects’ decisions to give to an an anonymous, paired 

subject.  When the multiplier μ was equal to one, and therefore there was no multiplier 

effect, subjects gave a mean of $0.31 out of their $1.00 initial endowments, with $0.12 of 

that amount  motivated by pure altruism while $0.19 was motivated by warm glow, and 

both effects were highly significant.  This result confirms the existence of both warm 

glow and pure altruism that has been found in several prior studies.  Palfrey and Prisbrey 

(1997) found evidence of warm glow, but not of pure altruism as a motivation for giving 

in a public goods game.  By contrast, Goeree, Holt, and Laury (2002) found evidence of 

pure altruism, but not of warm glow as motivating factors in subjects’ behavior.  And 

Crumpler and Grossman (2008) found strong evidence of warm glow as a mativator, but 

did not test for the existence of pure altruism.  Beyond establishing the existence of both 

effects, I find that warm glow is responsible for the majority of giving (61%) with pure 

Figure 2.11. α by gender. Figure 2.12. Amounts sent as a function of 

the multiplier μ for men and for women. 
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altruism composing a minority share (39%).  This contradicts the findings of  Lilley and 

Slonim (2014) which quantified the relative influence of the two motivators and found 

that that larger share of giving was due to pure altruism (79%) with only 21% resulting 

from warm glow.   

Examining results by demographic group shows no significant relationship 

between motivation and either the age or income of the dictator.  Although, both giving 

due to pure altruism and warm glow were slightly increasing in income which is 

unsurprising since total giving also increased slightly with income.  Other than showing 

that both motivators exist, the major result is the difference in motivation by gender.  

Although males and females were equally generous when the multiplier effect was 

absent, males giving $0.31 and females giving $0.33 when μ = 1, their behavior diverged 

significantly at other multiplier levels.  At the lowest multiplier value where only 20% of 

the amount sent reached the recipient, females still gave $0.28, while males by contrast 

reduced their giving to $0.20.  At the highest multiplier value, where the recipient 

received 500% of the amount sent, females sent almost exactly the same amoun $0.29.  

Males responded to the highest multiplier by increasing their amounts sent to $0.34.  This 

implies that females are motivated almost entirely by warm glow, while men are 

significantly motivated by both warm glow and pure altruism.  This gender difference is 

broadly consistent with the findings of Tonin and Vlassopoulos (2010) which found 

warm glow to be a significant factor for women but not for men, although for neither 

gender do they find evidence of pure altruism.  Andreoni and Vesterlund (2001) also find 
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that males are much more responsive to the price of benefit to the recipient, while 

females tend to send the same amount regardless of price. 

 Alternative explanations and possible objections 

The decomposition of motives into warm glow and pure altruism depends on the 

assumption that warm glow giving is unrelated to the amount received by the passive 

subject.  It is possible that this is not true.  If, for example, a dictator derived utility from 

the amount received by the passive player but had no concern for the welfare of that 

player, then the dictator could be highly responsive to price and simultaneously 

motivated only by warm glow.  If so, then values generated by this model for giving 

motivated by warm glow would be a lower bound and values for α would be an upper 

bound.  Although this is possible, it would require a substantial revision of the impure 

altruism model that is beyond the scope of this paper. 

The major results in terms of demographic differences could be artifacts of some 

form of self selection by workers prior to accepting the HIT or afterwards within the 20% 

who began the study but did not complete it.  There is no evidence in this data suggesting 

that this is true and I have found no studies reporting this effect in on-line experiments, 

but absence of evidence is not evidence of absence so the possibility cannot be ruled out. 

 Conclusion 

This paper reports the results of an on-line experiment designed to disaggregate 

giving in a dictator game into the portion motivated by pure altruism and the portion 

motivated by warm glow, as described in Andreoni (1989).  By manipulating the price of 

benefit to the recipient while holding the price of the act of giving constant, I am able to 
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estimate values for a coefficient of altruism α (Ibid. p1452).  I find significant evidence of 

both pure altruism and warm glow as motivations for giving.  In addition, I repeat the 

statistical estimation on sub-sets of the sample based on demographic criteria as reported 

in an exit survey.  The fraction of amounts sent to an anonymous recipient that are 

motivated by warm glow is uncorrelated with the age of the dictator and is increasing in 

dictator’s income, but the relationship is not statistically significant.  An analysis by 

gender shows that male subjects responded strongly to price suggesting they are mostly 

motivated by pure altruism, while female subjects were almost completely insensitive to 

price suggesting a large fraction of giving motivated by warm glow and little motivated 

by pure altruism. 
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3. CHAPTER THREE 

 

 Introduction 

In this paper, I use experimental data from a dictator game conducted over the 

internet to examine following different social norms as a cause of the significant 

difference in behavior between men and women found in Mayo (2016).  In that study, a 

modified dictator game was used to decompose giving into its altruistic and egoistic 

components in a within subject design, thus allowing a measurement of the warm glow 

effect (Andreoni 1989).  The experiment presented subjects selected to participate as 

dictators with a list of multiplication factors used to modify any amount they would send.  

Multiplication factors ranged from 0.2 to 5.0 and subjects were asked how much of their 

endowment they wished to send to an anonymously paired subject for each value.  After 

indicating their choices, one multiplication factor was randomly selected and the amount 

the subject had entered for that value was deducted from their endowment, modified by 

the selected multiplication factor, and send to the anonymously paired subject. 

That design held constant the price of the act of giving while varying the price of 

benefit to the recipient, thus allowing an estimation of the relative contributions of pure 

altruism and the warm glow of the act of giving as motivations for amounts sent.  It was 

found that women sent roughly the same amount for all values of the multiplier, while 

men sent significantly less than women at low multiplier values and significantly more 
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than women at high multiplier values.  The conclusion of that paper was that women are 

motivated primarily by the warm glow of the act of giving while men are primarily 

motivated by pure altruism. 

In this paper, I consider an alternate explanation for the difference in behavior.  

The pattern of choices made in the previous study are consistent with men and women 

following different behavioral norms.  Sending a constant positive amount that is 

insensitive to the varying price of benefit to the recipient is consistent with adherence to a 

sharing norm.  Sending a varying amount that is little or none when the multiplier is low 

and a large amount when the multiplier is high is consistent with following a norm of 

maximizing group wealth.    

Two bodies of literature are particularly relevant to this issue; studies of the 

difference in behavior based on gender, and studies on the role of norms in regulating 

economic choice.  That men and women make systematically different decisions in some 

economic contexts is neither a controversial nor new insight.  This topic has been 

extensively examined in the psychology, sociology, and economic literature (Andreoni 

and Vesterlund 2001), (Swope, K. J., Schmitt, and Shupp 2008), (Mansbridge 1991), 

(Deaux 1976).  Volume, however, has not equated to clarity.  In prisoners’ dilemma 

games, some studies have found women to be more cooperative than men (Meux 1973), 

(Aranoff and Tedeschi 1968), (Jones et al. 1968).  Others have found women to be less 

cooperative than men, (Mack, Auburn, and Knight 1971), (Kahn, Hottes, and Davis 

1971), (Rapoport and Chammah 1965).  And a third group have found no gender 

difference, (Orbell, Dawes, and Schwartz-Shea 1994), (Stockard, Van de Kragt, and 
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Dodge 1988), (Dana, Cain, and Dawes 2006), (Dawes, McTavish, and Shaklee 1977).  In 

addition, Gilligan (1982) claims that men and women follow entirely different 

conceptions of morality, with women focusing on relationship maintenance while men 

focus on rule adherence. 

Studies of gender in dictator games have also produced conflicting results.  Cox 

and Deck (2006) find that women are more sensitive to the price of giving, while (Eckel 

et al. 2017) find that women are less price sensitive.  Andreoni and Vesterlund (2001) 

find that women give more than men when the price is high but men give more when the 

price is low, suggesting that women are more price sensitive to the cost of giving.  They 

also find that men are more likely to give an extreme amount (i.e. all or nothing) while 

women rarely do so. 

The body of research on the influence of social norms on economic choice is less 

conflicted.  A wide variety of papers have documented economic behavior that is 

modified by the knowledge of the behavior of others in the same situation, absent any 

strategic or reputational interaction.  This phenomenon has been found in dictator games 

(Krupka and Weber 2009), (Cason and Mui 1998); in gift exchange (Gächter, Nosenzo, 

and Sefton 2012), (Thöni and Gächter 2012), and in a trust game (Mittone and Ploner 

2011). 

To test whether men and women follow different economic norms, a clear 

definition of norms is required.  For the purposes of this analysis, I adopt the definition of 

norms presented in Bicchieri (2005).  By this definition, a norm has three components.  

1.) Empirical expectation: a set of beliefs about what others do in a given circumstance. 
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2.) Normative expectation: a set of beliefs about what others advocate be done in that 

circumstance. 3.) Conditional preference: a strategy choice in that circumstance that is 

predicated on the person’s empirical and/or normative expectation of others.  All of these 

three necessary and sufficient conditions for a norm to exist are relative to a reference 

group of persons.  For example, if I believe that other men in my office wear ties, and I 

believe that other men in my office believe ties should be worn in the office, and I prefer 

to wear a tie in the office because of those beliefs, then a norm exists relative to the 

reference group of men in my office.  My empirical or normative expectations about 

people not in my reference group, such as women in my office or men in another office, 

are not relevant to the norm.  It is important to also understand the difference between 

normative expectations and personal normative beliefs.  My normative expectations, in 

the office example, are that other men in my office believe ties should be worn.  This is 

not the same as my personal belief that ties are useless and uncomfortable, and so should 

not be worn. 

Inserting this definition of norm into the statement that men and women follow 

different economic norms, makes the hypothesis testable.  The remainder of this paper is 

organized as follows.  Section two describes the experimental design.  Section three 

reviews results.  Section four is discussion, and section five concludes. 
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 Methods 

3.2.1 Experiment Design 

3.2.1.1 Overview 

To conclude that men and women follow different economic norms in the variable 

price dictator game used in Mayo (2016), it is necessary to show all three components of 

the norm as defined in Bicchieri (2005), specifically that in that game: 

 Men and women make different choices. 

 Men and women have different empirical and/or normative expectations. 

 Men and women’s different choices are caused by their different 

expectations. 

That men and women make different choices was established in Mayo (2016).  A 

brief recitation of the relevant results is included below.  The second element, that men 

and women have different expectations about what others in their reference group do 

(empirical) and say should be done (normative), will be shown using an incentive 

compatible compensated survey.  The third element, showing that the difference in 

beliefs causes the difference in behavior will be shown by a controlled experiment 

providing information to change beliefs and then observing choices. 

3.2.1.2 Men and women make different choices. 

The core result from Mayo (2016) is shown in figure 3.1.  In a dictator game 

where the amount sent was multiplied by the experimenter prior to reaching the recipient, 

the multiplier had no significant effect on the amounts sent by women, but had a 
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significant, positive effect on the amounts sent by men.  A full discussion of the results is 

found in that paper. 

 

 
Figure 3.1. Amounts sent by multiplier for men and women 

 

 

In Mayo (2016), subjects were presented with multipliers 𝜇 ∈ {0.2, 0.4, 0.6, 0.8, 1,

2, 3, 4, 5}.  For this paper, I examine only the behavior of men and women at multiplier 

𝜇 = 0.2.  I choose this value because it makes the clearest predictions from following a 

sharing vs. efficiency norm.  At 𝜇 > 1.0, a norm to share and a norm to maximize social 

total both induce sending a positive amount.  At 𝜇 < 1.0, a sharing norm would still 

induce sending a positive amount, but a norm to maximize social total would induce 

sending zero.  Assuming subjects do not follow a single norm exclusively or perfectly, a 
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difference in behavior due to following different norms should be most apparent at the 

lowest value of μ, in Mayo (2016) that was 0.2.  The mean amounts sent at 𝜇 = 0.2 in 

that study were 20.4¢ for men and 28.2¢ for women. 

3.2.1.3 Men and women have different empirical and/or normative expectations. 

Empirical and normative expectations were found using a compensated survey.  

The survey was run online using Amazon’s Mechanical Turk micro-employment website 

for recruitment and payment.  A discussion of the technology used is in section 2.2 and 

the experiment interface as seen by subjects is included in appendix A2.  Subjects 

received a $0.25 base payment, equivalent to a show-up fee in an in-person laboratory 

experiment.  After reading and accepting an IRB disclosure, but prior to starting the 

experiment, prospective subjects were asked to answer this question: “You have a basket 

containing five apples. You eat one apple and sell two apples.  How many apples are now 

in your basket?”  This question serves to prevent automated scripts from entering the 

experiment, similar in function to CAPTCHA8 codes seen on websites where automated 

spam is a concern.  Subjects were not allowed to enter the experiment without entering 

the correct answer.  Upon entering the experiment, subjects were told that they would see 

the instructions from a prior study, and would then be asked questions about the choices 

they think participants in that study made.  To encourage subjects to give accurate 

responses, they were told that the person whose answer was closest to what people in the 

other study actually did, would be paid $20, in addition to their base participation fee.  In 

case of a tie, the bonus payment was split evenly. 

                                                 
8 Examples of the use of CAPTCHA systems is available at 

https://www.google.com/recaptcha/intro/index.html. 
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After reading the instructions from the prior study, subjects were randomly 

assigned to be asked either “In the previous study you have just read about: What was the 

average amgount sent by men?” or “In the previous study you have just read about: What 

was the average amgount sent by women?”  Subjects were only askeed about one gender 

to eliminate possible consistency and sequence effects.  Responses to these questions 

gives me the beliefs of men and women about what both men and women do; their 

empirical expectations.  On the following page, subjects were asked “In the previous 

study you have just read about: How much do you think should be sent?”  To elicit 

second order beliefs rather than first order beliefs (e.g. what I think you want, not what I 

want) subjects were told that the person whose answer was closest to the average answer 

would receive an additional payment of $20.  Answers to this question give me subjects’ 

normative expectations.  Finally, subjects were asked their gender which allowed the 

prior two answers to classified by gender. 

3.2.1.4 Men and women’s different choices are caused by their different expectations. 

To show causation, I use an experiment design adapted from Bicchieri and Xiao 

(2009).  In that study, subjects were shown information derived from a prior study (Xiao 

and Houser 2007) of both what other subjects did and what they said should be done.  

Data from different sessions was used to construct multiple different yet truthful 

statements9.  These statements were “60% of subjects in a prior session…” followed by a 

statement that the subjects either made a fair choice (FC), a selfish choice (SC), stated a 

                                                 
9 The issue of experimental deception was addressed in that paper to the effect that so long as subjects are 

informed that the information presented is only a part of the data and not claimed to be representative of the 

entire data set, no deception has occurred.  
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fair belief (FB), stated a selfish belief (SB), FC and SB, or SC and FB, followed by an 

opportunity to make a choice themselves.  The purpose being to alter the normative or 

empirical expectations of the subjects then observe any resulting change in choices. 

I adapt this design by presenting subjects with the same instructions as were seen in the 

incentivized survey, and are given the stated initial endowment of $1.00.  On the next 

screen subjects are shown two things: information about what subjects in a prior study 

did and said, and a question of how much they want to send to an anonymous, randomly 

paired person in another group.  In Bicchieri and Xiao (2009), two of the six information 

treatments (FC + SB, FB + SC) pushed empirical and normative beliefs in opposite 

directions and so eliminated, within reason, the possibility of experimenter demand 

effects.  In the other four treatments, however, this was not the case.  The authors state 

that the double-blind procedure should protect against this possibility as the subjects 

knew that the experimenters could not know who made which choice.  While this may be 

sufficient, I guarded against this possibility by providing information that (if effective) 

would push choices in opposite directions in every treatment.  Data was selectively drawn 

from responses in Mayo (2016) to construct the following four truthful statements: 

“Before you make your decision, here is information about select 

groups from a previous study. These responses may not be 

representative of everyone in the previous study.” plus one of the 

following four statements: 
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 The most frequent amount that MEN: 

ACTUALLY sent         SAID should be sent 

$0.50 
 

$0.00 

 

The most frequent amount that MEN: 

ACTUALLY sent         SAID should be sent 

$0.00 
 

$0.50 

 

The most frequent amount that WOMEN: 

ACTUALLY sent         SAID should be sent 

$0.50 
 

$0.00 

 

The most frequent amount that WOMEN: 

ACTUALLY sent         SAID should be sent 

$0.00 
 

$0.50 

 

Subjects were randomly assigned to see one of the four statements.  In addition, 

whether “actually” or “said” appeared on the left or right of the screen was also 

randomized. Below this information was a request to choose how much to send.  On the 

next page, subjects were asked their gender and exited the experiment. 

If subjects’ preferences were not conditional on their empirical or normative 

expectations, then providing them with information about what others did or said should 

be done, and thus modifying those expectations, would have no effect on their choices.  

However, if subjects’ preferences were conditional on those expectations, and if the new 

information changed them, then a change in choices may be observed.  Since the amounts 

sent and said should be sent were always opposite ($0.00/$0.50 or $0.50/$0.00), the 

direction of change would indicate which expectation, empirical or normative, had the 

causal effect.  For reasons discussed in the next section, subjects in the recipient group 

are recruited in a separate asynchronous session. 
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3.2.2 Tools 

The design described in the previous section was implemented online using oTree 

and Mechanical Turk. 

3.2.2.1 oTree 

oTree (Chen, Schonger, and Wickens 2016) is a software package for running 

multi-player decision experiments over the internet.  oTree experiments are coded in 

Python using the Django web framework.10  Experiments are developed on a local 

machine, and then iploaded to a remote server for internet access. The experiment 

software was hosted on Heroku11.  Since the experiment is available online, the only 

technology required for subjects’ computers is a normal browser using any operating 

system.  The experiment can be accessed through a desktop computer, laptop, tablet, or 

even a phone.  Django automatically re-scales the pages to best fit each screen size.   

3.2.2.2 Mechanical Turk 

Amazon’s Mechanical Turk micro-employment website was used for subject 

recruitment and payment.  The experiment was posted to Mechanical Turk using IRB 

approved advertisement language.  Workers who chose to participate are shown the 

experiment interface inside a window on the Mechanical Turk Website.  To guard against 

automated scripts generating random responses to generate payments, the script filtering 

question discussed in the previous section was used before both the incentivized 

questionnaire and the controlled experiment. 

                                                 
10 Technical details of Django can be found at https://www.djangoproject.com/. 
11 Technical details of Heroku can be found at https://www.heroku.com/. 
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Interaction between dictators and recipients are asynchronous.  All dictators make 

their choices of how much to send, then later a second group of Mechanical Turk workers 

is recruited as passive recipients.  Participants in the dictator group are ineligible to 

participate in the recipient group.  Since the information flow is only from dictator to 

recipient, the small time delay this method imposes between money sent and money 

received should not bias dictator choices.  No Mechanical Turk worker was allowed to 

participate in any part of the study more than once.  This was enforced through assigning 

a “worker qualification” to participants and excluding workers who already possessed the 

qualification.  

3.2.3 Security and randomization 

No personally identifying information is passed from worker to experimenter 

other than a Mechanical Turk worker identification number.  Amazon securely stores 

workers’ personal information including financial information required to process 

payments.  This simplifies experimenter record keeping and ensures subject privacy. 

Through the oTree API, a worker qualification can be set.  This tells Mechanical Turk 

that the requester only wants the task to be visible to workers who meet certain criteria.  

The criteria used in this experiment were that the worker must reside in the United States, 

not have previously participated in the experiment, must have previously completed at 

least 100 work assignments with a satisfactory rating of at least 90%.  The latter two 

conditions were imposed to exclude persons who have not learned how to use the 

Mechanical Turk website or who tend to enter random responses. 
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The only information workers see prior to accepting the assignment is an IRB 

disclosure and a generic description of the task as an academic experiment in decision 

making.  Therefore, self-selection into the experiment should not occur.  Methodological 

questions about the external validity of experiments conducted on-line without control of 

subjects’ environments have been examined and found to not be a significant problem 

(Horton, Rand, and Zeckhauser 2011).  Payments in on-line experiments using 

Mechanical Turk can be much lower than the same experiment in an in-person 

laboratory.  Amir, Rand, and Gal (2012) studied both issues by replicating a series of 

classic economic experiments in an on-line environment and found no significant 

difference between the behavior of on-line and in-person subjects.   

 Results 

3.3.1 Compensated survey 

The compensated survey was run over three consecutive weekday evenings 

between the hours of 4PM and 10PM Eastern time.  163 Mechanical Turk workers 

participated in the experiment.  There was rough gender balance with 91 (56%) male 

subjects and 72 (44%) female subjects.  Since each subject was asked only about a single 

randomly chosen gender, there were four sub-groups.  Amounts subjects believed were 

sent in the prior study are shown in table 3.1.  Amounts subjects said should be sent are 

shown in table 3.2. 
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Table 3.1. Summary statistics of the amounts subjects believed were sent in the prior 

study. 

 N Mean Median St. Dev. 

Men asked about men 50 0.331 0.250 0.307 

Men asked about women 41 0.476 0.500 0.359 

Women asked about men 27 0.299 0.250 0.264 

Women asked about women 45 0.481 0.500 0.338 

 

 

 

Table 3.2. Summary statistics of the amounts subjects said should be sent. 

 

N Mean Median St. Dev. 

Men 91 0.353 0.325 0.338 

Women 72 0.390 0.500 0.400 

 

 

As shown in figure 3.2, the beliefs of men and women are similar.  Both genders 

believe that men send less than women.  Results of a one-way between subjects ANOVA 

to compare mean amounts in the six groups is shown in table 3.3. The p-value of 0.024 

provides significant evidence of difference.  A post-hoc test of pairwise comparison of 

means with Duncan correction for multiple comparisons is shown in table 3.4. 
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Figure 3.2. Amounts subjects believe were sent and should be sent. 

 

 

 

Table 3.3. One-way ANOVA of amounts by group. 

Source Sum of squares Degrees of freedom Mean square F P-value 

Between groups 1.048 3 0.349 3.23 0.024 

Within groups 17.165 159 0.108   

Total 18.213 162 0.112   
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Table 3.4. Pairwise comparisons of means 
Comparison of means Diff. Std. Err. t-statistic p-value 

Men believe women send vs. men believe men send 0.146 0.069 2.11 0.037** 

Women believe men send vs. men believe men send -0.0.3 0.078 -0.40 0.690 

Women believe women send vs. men believe men send 0.155 0.068 2.23 0.035** 

Women believe men send vs. men believe women send -0.177 0.081 -2.17 0.040** 

Women believe women send vs. men believe women send 0.004 0.071 0.07 0.946 

Women believe women send vs. Women believe men send 0.182 0.080 2.27 0.038** 

p-values are adjusted with Duncan correction for multiple comparisons. 

*** Significant at 1% 

** Significant at 5% 

* Significant at 10% 

 

 

 

The difference of beliefs within gender and similarity across gender is visually 

apparent in figure 3.2.  Pairwise comparisons in table 3.4 confirm the visual observation. 

Result 1: Men believe that women send more than men and the difference is 

statistically significant. 

Result 2: Women believe that women send more than men and the difference is 

statistically significant. 

For the amounts, they believed should be sent (personal normative beliefs rather 

than normative expectations), the mean for men was $0.35 and the mean for women was 

$0.41.  This is consistent with the prior result, however as shown in table 3.5 the 

difference was not statistically significant.   
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Table 3.5.Two sample t-test assuming equal variance of amounts men and women believe 

should be sent. 

 Men Women 

Mean 0.346 0.409 

Variance 0.137 0.135 

Observations 91 72 

t-statistic -1.080  

p-value (two tails) 0.282  
*** Significant at 1% 

** Significant at 5% 

* Significant at 10% 
 

 

 

Result 3: The amount that women believe should be sent is greater than the amount 

men believe should be sent, but the difference is not statistically significant. 

 

 

 

3.3.2 Controlled experiment 

241 Mechanical Turk subjects participated in the controlled experiment.  There 

was rough gender balance with 123 (51%) men and 118 (49%) women.  Given the 2 x 2 x 

2 design, amounts sent are in 8 groups, i.e. Men/women x told that men/women x sent 

$0.50 and said $0.00/sent $0.00 and said $0.50 as shown below with brief names in 

parentheses. 

1.) Men who were told men sent $0.50 and said $0.00 should be sent. (men men hi) 

2.) Men who were told men sent $0.00 and said $0.50 should be sent. (men men lo) 

3.) Women who were told women sent $0.50 and said $0.00 should be sent. (women 

women hi) 

4.) Women who were told women sent $0.00 and said $0.50 should be sent. (women 

women lo) 

5.) Men who were told women sent $0.50 and said $0.00 should be sent. (men women hi) 
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6.) Men who were told women sent $0.00 and said $0.50 should be sent. (men women lo) 

7.) Women who were told men sent $0.50 and said $0.00 should be sent. (women men 

hi) 

8.) Women who were told men sent $0.00 and said $0.50 should be sent. (women men 

lo) 

Groups 1 through 4 show the effects of information about the same gender, while 

groups 5 through 8 show the effects of information about the opposite gender.   Summary 

statistics for the amounts each group sent are shown in table 3.6.  Amounts sent as box 

plots are shown in figure 3.3. 

 

Table 3.6. Summary statistics of amount sent for each treatment group. 

Group N Mean Median St. Dev. 

Men men hi 28 0.22 0.00 0.28 

Men men lo 39 0.15 0.00 0.21 

Women women hi 32 0.36 0.50 0.26 

Women women lo 30 0.26 0.50 0.26 

Men women hi 33 0.24 0.00 0.33 

Men women lo 23 0.12 0.00 0.19 

Women men hi 27 0.27 0.25 0.30 

Women men lo 23 0.12 0.20 0.21 
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Figure 3.3. Box plot of summary statistics of amount sent for each treatment group. 

 

 

It is visually apparent that both genders sent more after receiving information that 

either gender sent $0.50 compared to the amounts sent after receiving information that 

either gender sent $0.00.  The median amount sent by men in all treatments was $0.00, 

while the median amount sent by women in all treatments was between $0.20 and $0.50.  

The results of two sample unpaired t-tests of the difference between amounts sent after 

receiving information that the same gender sent a high ($0.50) and low ($0.00) amount 

are not statistically significant, as shown in tables 3.7 and 3.8. 
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Table 3.7. Two sample t-test comparing amounts sent by men told that other men sent 

$0.50 vs. $0.00 

 $0.50 message $0.00 message 

Mean 0.221 0.153 

Variance 0.080 0.045 

Observations 28 39 

t-statistic 1.139  

p-value (two tails) 0.259  
*** Significant at 1% 

** Significant at 5% 

* Significant at 10% 
 

 

 

Result 4: Men sent less after receiving information that other men sent nothing, but 

the result is not statistically significant. 

 

 

Table 3.8. Two sample t-test comparing amounts sent by women told that other women 

sent $0.50 vs. $0.00 

 $0.50 message $0.00 message 

Mean 0.358 0.262 

Variance 0.070 0.072 

Observations 32 30 

t-statistic 1.418  

p-value (two tails) 0.161  
*** Significant at 1% 

** Significant at 5% 

* Significant at 10% 
 

 

 

Result 5: Women sent less after receiving information that other women sent 

nothing, but the result is not statistically significant. 

As a comparison, the model shown in equation 1 was estimated using quantile 

regression, which at the median is the same as least absolute deviation.  Given that 

subjects’ choices of amount to send were constrained to be between $0.00 and $1.00, and 
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both values did occur in the data, the data may12 be censored and so OLS regression 

could not be relied upon to produce unbiased estimates.   Quantile regression was 

selected as a substitute over Tobit estimation since unlike quantile regression, Tobit 

estimation is both parametric and highly sensitive to assumption violations (Arabmazar 

and Schmidt 1982), (Arabmazar and Schmidt 1981), (Maddala and Nelson 1975).  

Regression results are shown in table 3.9. 

𝑠 = 𝛽1𝑔𝑒𝑛 + 𝛽2ℎ𝑖 + 𝛽3𝑠𝑎𝑚𝑒 + 𝛽4𝑠𝑎𝑚𝑒 ∗ ℎ𝑖 + 𝜖                             eq.1 

Where: 

𝑠 = 𝑎𝑚𝑜𝑢𝑛𝑡 𝑠𝑒𝑛𝑡 

𝑔𝑒𝑛 = {
1 𝑖𝑓 𝑠𝑢𝑏𝑗𝑒𝑐𝑡 𝑖𝑠 𝑓𝑒𝑚𝑎𝑙𝑒

0 𝑖𝑓 𝑠𝑢𝑏𝑗𝑒𝑐𝑡 𝑖𝑠 𝑚𝑎𝑙𝑒
} 

ℎ𝑖 = {
1 𝑖𝑓 𝑚𝑒𝑠𝑠𝑎𝑔𝑒 𝑖𝑠 $0.50

0 𝑖𝑓 𝑚𝑒𝑠𝑠𝑎𝑔𝑒 𝑖𝑠 $0.00
} 

𝑠𝑎𝑚𝑒 = {
1 𝑖𝑓 𝑚𝑒𝑠𝑠𝑎𝑔𝑒 𝑖𝑠 𝑎𝑏𝑜𝑢𝑡 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑔𝑒𝑛𝑑𝑒𝑟

0 𝑖𝑓 𝑚𝑒𝑠𝑠𝑎𝑔𝑒 𝑖𝑠 𝑎𝑏𝑜𝑢𝑡 𝑡ℎ𝑒 𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑔𝑒𝑛𝑑𝑒𝑟
} 

 

 

 

  

                                                 
12 The fact that responses above/below a threshold will be coded at the threshold, and a substantial number 

of observations are at the threshold is necessary but not sufficient evidence of censoring.  A simple visual 

test to confirm censoring is the presence of a substantial number of observations near, but not at, the 

threshold.  In the absence of such observations the more likely explanation is that the observed distribution 

is the same as the latent distribution.  This may be caused by the data having multiple data generating 

processes that have not been separately modeled.  Histograms and kernel density plots are included in the 

appendix for evaluation of this issue.  For a comprehensive discussion of these issues, see Greene (2008) pp 

875-881.  
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Table 3.9. Quantile regression results, N = 241, Pseudo R2 = 0.0987. 

Variable Estimate 

D_Gender, 1 = Female 
0.250 

(0.000) 

D_Sent high, 1 = Subject told others sent $0.50 
0.00 

(1.000) 

D_Same gender, 1 = Information is about the same gender 
0.00 

(1.000) 

D_Sent high*D_same gender 
0.200 

(0.165) 

Constant 
0.000 

(1.000) 
D indicates a dummy variable 

p-value in parentheses 
*** Significant at 1% 

** Significant at 5% 

* Significant at 10% 

 

 

 

The coefficient for the dummy for gender is positive and highly significant, 

indicating that women sent more than men. 

Result 6: Women send more than men at μ = 0.2.  The result is statistically highly 

significant.  This result in Mayo (2016) is confirmed. 

The interaction term between receiving a message that others sent $0.50 (D_Sent 

high) and that message being about the same gender as the receiver of the information 

(D_Same gender) is positive, but not significant. 

Result 7: Subjects who received information that the same gender sent $0.50, sent 

more, but the result is not statistically significant. 

 Discussion 

The results reported in the previous section show significant evidence in support 

of two of the three elements necessary to prove that in the context of a dictator game with 
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a multiplier of 0.2, men and women follow different economic norms.  The first element, 

that men and women make different decisions was shown in Mayo (2016) and is 

confirmed in this study.  The second element, that men and women have different 

empirical and/or normative expectations is also shown.  Both men and women believe 

that women send more in this game than men.  This is evidence of different empirical 

expectations.  The evidence of different normative expectations is, however, inconclusive 

but not necessary to prove the proposition.  The remaining necessary element is to show 

that the preferences of men and women are conditional on the behavior and/or advocacy 

of those in their reference groups.  Do men and women define their reference groups as 

same gender persons or all persons?  The evidence that both men and women believe that 

women send more than men is consistent with same gender reference groups.  If 

reference groups are same gender, then we would expect that receiving information about 

the behavior of persons of the same gender would have a larger effect on behavior than 

receiving information about the behavior of persons of the opposite gender.  This effect is 

seen in the sample, as men who were told that men sent a high amount sent more than did 

men who were told that women sent a high amount.  The same effect was observed 

among women, i.e. women changed their behavior more when given information about 

other women than when given information about men.  Although this is consistent with 

the hypothesis that men and women follow different economic norms, the effect is not 

statistically significant.  The p-value of the interaction of message and same gender in the 

regression is 0.165, which is suggestive but nothing more. 
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What are the possible explanations for this?  The first possible explanation is 

simple, that the hypothesis is wrong; men and women do not follow different economic 

norms.  Failure to reject the null hypothesis does not imply that the null is correct, so 

consideration of other possible explanations is warranted.  As discussed previously, in 

Bicchieri and Xiao (2009) the majority of treatments used a message containing a single 

piece of information, e.g. that men made a fair choice, or that women had selfish beliefs.  

This introduces the possibility of experimenter demand effects magnifying the effect size.  

Although their argument as to why this did not occur is reasonable, I chose to employ an 

additional safeguard by always presenting subjects with two, opposite pieces of 

information, e.g. men sent high and said you should send low, or women sent low and 

said you should send high.  Assuming both pieces of information had some effect on 

choices, then the observed effect would that of the dominant effect minus the lesser 

effect.  If the effects of changing normative and empirical expectations were roughly the 

same, then no aggregate effect would be seen.  The purpose of Bicchieri and Xiao (2009) 

was to determine which factor was dominant and they found that empirical expectations, 

but not normative altered subjects behavior.  This is consistent with the finding here that 

behavior did shift towards the empirical signal, but cannot be ruled out as an explanation. 

Another possible explanation is a lack of statistical power.  A power analysis conducted 

on the results shown in table 3.7, testing whether men who received a message that other 

men sent a high amount and said a low amount should be sent, subsequently sent a 

different amount than men receiving the opposite message.  Power analysis results are 

shown in table 3.10.  
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Table 3.10. Post-hoc power analysis: unpaired t-test. 

Parameter Value 

Tails 2 

Effect size d 0.312 

α-level 0.05 

df 65 

N high 28 

N low 39 

Mean sent high 0.221 

Mean sent low 0.153 

S.D. high 0.283 

S.D. low 0.121 

Power 0.237 

 

 

 

Any of the previously discussed explanations for the results are possible, but it is 

obvious that my tests were underpowered.  A power of 0.237 implies a probability of 

0.763 of type II error.  Assuming the effect size remained constant, a n increase in sample 

size from 67 to 550 would be needed for significance at α = 0.5.  Given the low cost of 

experimentation using Mechanical Turk, this is not an unreasonable sample size.  

Unfortunately, the budget for this study did not allow for the larger samples that may 

have provided a conclusive answer.   

 Conclusion 

This paper reports the results of an on-line experiment designed to test the 

hypothesis that the divergence in behaver between men and women found in Mayo 

(2016) was caused by men and women following different economic norms.  The 

definition of norms used included three elements: First, that men and women exhibit 

different behavior.  This was shown in Mayo (2016) and is confirmed here.  Second, that 

men and women have different beliefs about what other men and women do and advocate 
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be done when presented with the same options.  This was shown in the results of an 

incentive compatible compensated online survey.  Third, that providing messages about 

the behavior and statements of other men and women would cause a change in behavior.  

This was tested with an online controlled experiment.  The results of this experiment 

were suggestive, but did not prove the third element of the hypothesis, possibly caused by 

low statistical power. 
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