                 Does Ethics Training Neutralize the Incentives of the Prisoner’s Dilemma?

Evidence from a Classroom Experiment

Harvey S. James, Jr. *�

Agribusiness Research Institute

University of Missouri

146 Mumford Hall

Columbia, MO 65211 USA

Phone: 573 - 884 - 9682

Fax: 573 - 882 - 3958

E - mail: hjames@missouri.edu

and

Jeffrey P. Cohen

Department of Economics

University of Hartford

200 Bloomfield Ave.

West Hartford, CT 06117 USA

Phone: 860 - 768 - 4834

Fax: 860 - 768 - 4911

E - mail: jcohen@mail.hartford.edu

January 13, 2003

Abstrac t: Teaching economics has been shown to encourage students to defect in a prisoner’s dilemma

game. However, can ethics training reverse that effect and promote cooperation? We conducted an

experiment to answer this question. We found that students who had the ethics module had higher rates of

cooperation than students without the ethics module, even after controlling for communication and other

factors expected to affect cooperation. We conclude that the teaching of ethics can mitigate the possible

adverse incentives of the prisoner’s dilemma, and, by implication, the adverse effects of economics and

business training.

Keywords: Prisoner’s dilemma game, experimental game theory, impact of ethics training

* We appreciate the helpful comments of participan ts at a workshop at the University of Missouri and two

anonymous reviewers.

� Corresponding author.

                 Does Ethics Training Neutralize the Incentives of the Prisoner’s Dilemma?

Evidence from a Classroom Experiment

Introduction

 Important to the economic mod el are the assumptions that people are self - interested and rational,
that they prefer more to less, and that they maxi mize their welfare subject to the various constraints of

"income, time, imperfect memory and calculating capacities, and other limited res ources, and also by the
opportunities available in the economy and elsewhere" (Becker, 1993, p. 386). Does exposure to the
economic model and its associated assumptions make people less willing to cooperate? Frank, Gilovich,
and Regan (1993) provide experi mental evidence affirming "that exposure to the self - interest model does
in fact encourage self - interested behavior" (p. 159). Specifically, they find that economics students are
more likely to defect in a prisoner’s dilemma game than non - economics student s. They speculate that the
reason for the higher rate of non - cooperation by economics students is not because economists are

"simply more self - interested to begin with" (1993, p. 159), but rather because "economics training
encourages the view that people are motivated primarily by self - interest [which] leads people to expect
others to defect in social dilemmas" (1996, p. 192).

 If teaching economics encourages students to defect in a prisoner’s dilemma game, can ethics
training reverse that effect and prom ote cooperation? This is the question we examine here from the
findings of a prisoner’s dilemma experiment similar to Frank et al  (1993). However, in our experiment
some subj ects (students) were exposed to an ethics module, based on James (1998), in which the
prisoner’s dilemma was used to help students recognize and understand the ethical implications of their
decisions. A key feature of this ethics module was the emphasis that, from an ethical perspective,
participants in a prisoner’s dilemma might have a  duty  to cooperate with their partners. We found a
marginally positive and statistically significant effect of the ethics training. That is, according to the
results of our experiment, students exposed to the ethics training were more willing to cooperate than

students not taught ethics, at least in the short - term; we did not examine whether the ethics module had a

long - term impact (e.g., after a year or more).

 This research is important because ethics training in business schools seems to enhance the abi lity

of students to recognize ethical dilemmas (Gautschi and J ones, 1998; Carlson and Burke, 1998).

Nevertheless, business students are often more willing to cheat in practice  relative to non - business

students, especially once they move into the business w orld (McCabe, 1992; Kidder, 1995). If business

school training, in which economics is a key part, promotes (at least implicitly) the view that students

should behave non - cooperatively, then that suggests an even greater role for ethics training if it can b e

documented that teaching ethics counteracts the negative effects of business economics training.

The Prisoner’s Dilemma Experiment

 The Prisoner´s Dilemma, in its simplest form, involves two players and is represented as a 2 x 2

matrix. Each player is r esponsible for choosing between two different courses of action, such as

Cooperate or Not Cooperate, which the players select simultaneously. For each combination of choices

made by the two players, the payoffs received are indicated in the cells of the ma trix (see Table 1 for an

example). The structure of the game is such that when the game is played only once participants always

have a dominant strategy to defect (not cooperate). However, experimental evidence shows that

participants in a prisoner’s dilem ma game frequently cooperate rather than defect (see Dawes, 1980;

Dawes and Thaler, 1988). The hypothesized reason for such cooperation is that, even though there is an

incentive for players to defect, there may be counteracting incentives inducing coopera tion that mitigate

the negative incentive effects of the prisoner’s dilemma game. Features of experiments that have been

shown to result in cooperation by participants when defection is theoretically expected include repetition

of the game (Axelrod, 1984) and communication among players (Frank et al, 1993; Tullock, 1999). In our

experiment, students played the prisoner’s dilemma wi th a partner only once. Thus, we removed the

incentive for cooperation resulting from repeated play of the game. In addition, so me students were

allowed to communicate with their partners, while others were not. Thus, we are also able to examine
how communication effects cooperation in the prisoner’s dilemma. After controlling for the effects of
repetition and communication, the in centives of the prisoner’s dilemma suggest that students will not
cooperate. We want to know if teaching ethics can promote cooperation in this situation. Because
teaching ethics does not change the incentive structure of the prisoner’s dilemma, however, w e would not
expect ethics training to result in greater rates of cooperation among players. Therefore, we propose the
following null hypothesis:

                                                  H1: Participants in a prisoner’s dilemma game exposed to an ethics module will not be more

                                                  likely to cooperat e than participants not exposed to the instruction, other things being equal.

 Additionally, as explained above, communication among players has been shown to increase rates
of cooperation, while exposure to economics training has been shown to increase t he rate of defection.

Therefore, two additional hypotheses examined in our experiment include:

                                                  H2: Participants in a prisoner’s dilemma game who are allowed to communicate with their

                                                  partners will be more likely to cooperate than participants not allowed to communicate with their

                                                  partners, other things being equal.

                                                  H3: Participants in a prisoner’s dilemma game who are economics majors will not be more likely

                                                  to cooperate than non - economics majors, other things being equal.

The Experimental Design

                                                  There w ere 154 participants, or 77 student - pairs, in the experiment, all of whom were students in
our Fall 2000 courses. These courses included, at the undergraduate level, principles of microeconomics

(86 students in four sections) and intermediate microeconomic s (30 students in one section), and at the
graduate (MBA) level, managerial economics (10 students in one section) and business ethics (28
students in two sections). Students who participated were offered extra credit to their course grade,
equivalent to a pproximately three to five percent of their final grade, rather than monetary payments as

payouts from the experiment. This differs from the standard practice of paying students in dollars or other

monetary units for their participation. The purpose of hav ing extra credit as the payout for participants

was so that we could control for how important students felt the payout was. That is, students who

believed they were performing poorly in a course may be more tempted to defect than classmates doing

well so that they could obtain the highest possible number of extra credit points. This suggests the

following hypothesis:

                                                  H4: The higher the expected grade of p articipants in a prisoner’s dilemma game, the more likely

                                                  it is that the participant will cooperate, o ther things being equal.

[Table 1 about here]

 One week prior to the experiment, students in randomly designated economics classes, as well as

students in the business ethics class, were given a one - hour presentation on ethics (described below).

Attenda nce was taken so that we could identify which students had received the ethics module. On the

day of the experiment, which occurred in class during normal class time,

1
 students were told that they

would be randomly paired with a student in the class and th at they would be asked to indicate whether

they would cooperate or not cooperate with their partner in a prisoner’s dilemma game, as given in Table

1. According to the table, the extra credit points they received were determined by the combination of

their , and their partner´s, responses to the prisoner´s dilemma game. For example, if a student cooperated

with her partner, but her partner did not cooperate with her, then the student would receive 1 extra credit

point for that choice (see quadrant II in Tabl e 1). However, if the student did not cooperate with her

partner, but her partner did cooperate, then the student would receive 6 extra credit points (see quadrant

III in Table 1). Moreover, if both partners cooperated, then each would receive 4 extra cred it points

1
     Stude nts who did not want to participate in the game were excused fro m class for the day.

(quadrant I), and if both did not cooperate, then each partner would receive 2 extra credit points (quadrant

IV).

 After explaining the game to the class, students were instructed to remain quiet while working on
homework as they waited for their  turn to participate. Then two students were randomly selected to come
to the front of the class, where they were asked to sit at a desk separated by a divider so that the student -
pairs could not observe their partner and so that the experimenters and othe r students could not observe
their responses. Each partner was given a worksheet that contained the prisoner’s dilemma (based on

Table 1). They were asked to answer the following question: "Do you choose to Cooperate  or Not

Cooperate  with your partner from  this class?" In addition to this question, students were asked to answer
several questions about honesty as well as a number of demographic questions (their maj or and expected
grade, as well as gender and year in school), which acted as control variables.  When the pair completed
their questionnaires, they were asked to leave the room and a new pair was randoml y assigned to come to
the front of the room to complete the survey instrument. After one half of the students had completed the
experiment and left t he room, subsequent pairs of randomly assigned students were told they could
communicate with each other while they waited for their opportunity to complete the survey. That is,
while one pair was completing the questionnaire, the next pair was randomly as signed and told they could
speak with each other about anything, including how they would like to respond to the cooperation
question.

The Ethics Module

 Prior to their participation, some students were exposed to an ethics module that consisted of four
distinct elements. First, students were told "ethics is about how we ought to live" (Singer, 1994, p. 3).

Ethics is the study of the rules, standards, or principles that help us determine whether an action is right or
wrong. For instance, statements such a s "do not harm other persons," "fulfill your responsibilities,"

"promote your self - interest," and "respect the rights of others" are ethical standards. To be "ethical" is to

make decisions consistent with an ethical standard.

[Table 2 about here]

 Secon d, students were told that the purpose of the ethics discussion was not to j ustify specific

ethical standards, but rather to show why it is important that they abide by ethical standards --  that is, why

they should be ethical. To this end, students were in structed that the prisoner’s dilemma could be used to

illustrate the nature of "ethical dilemmas" and to show why it is important to be ethical. Table 2 illustrates

an ethical dilemma framed as a prisoner’s dilemma game. In this context, being "ethical" ca n be

interpreted to mean "balancing other’s welfare with your own," while being "unethical" means "acting

without regard to others." Prior to filling in the table indicating preferred rankings, students were asked

which combination of ethical/unethical dec isions they most preferred: you and others are ethical, you are

ethical but others are not, you are unethical while others are ethical, or both you and others are unethical.

Students quickly recognize that they are (individually) best off (e.g., they rank 1) when they are unethical

but others are ethical. However, the worst - case scenario (e.g., they rank 4) is one in which they are ethical

but others are not. Students also recognize that everyone being ethical (e.g., they rank 2) is better than

everyone bei ng unethical (e.g., they rank 3). Because this is a prisoner’s dilemma framework, it becomes

clear that the dominant strategy is one in which students behave unethically, resulting in their third ranked

outcome. Consistent with the logic of the prisoner’s dilemma, this example is used to show that they can

be (individually and mutually) better off being ethical, since ethical behavior by everyone results in a

better (rank 2 rather than rank 3) outcome.

 Third, students were invited to participate in an N - pe rson variation of the prisoner’s dilemma

called the Voting Game. The Voting Game is described in detail in James (1998). For this activity,

students were asked to secretly write (or vote) either a "0" or a "1" on a one - inch - by - one - inch piece of

paper, and they were informed that their papers would be collected and the number of 0s counted.

through their university training (see Frank et al , 1993, and th e citations therein), we predicted that the
sign on MALE would be negative and the sign on YEAR would be positive.

[Table 4 about here]

 Table 4 presents summary statistics of our findings. Of the 154 participants, 46 percent were
exposed to the ethics m odule, nearly 52 percent were allowed to communicate with their partner, and 27
percent reported that they were economics maj ors. Additionally, students on average expected their final
grade to be in the B to B+ range (on an A, B, C, D, and F grading scale ). Finally, almost 65 percent of the
participants were male, and most were in their j unior year of college.

                                                  According to our findings, 67 percent of the participants cooperated with their partner. This is
consistent with other research indicating a relati vely high degree of cooperation among participants in a
prisoner’s dilemma game, even when it is a one - shot game. Moreover, economics maj ors were neither
more nor less likely to cooperate with their partner. For example, 67 percent of economics and non -
eco nomics maj ors cooperated with their partners. We speculate that the economics variable was not
significant because our economics program is non - traditional --  it is taught in a business school and is
joint with a finance degree --  and because all undergrad uate and graduate business students (both
economics and finance majors and non - maj ors) are required to take two semesters of principles of
economics, even if they are not economics maj ors. Furthermore, whether or not a student was allowed to
communicate wi th his or her partner seemed to be important. Approximately 73 percent of students who
communicated with each other cooperated in the experiment, whereas 61 percent of students who did not
communicate cooperated, suggesting that communication is an importa nt factor affecting the likelihood
that participants in the prisoner´s dilemma game cooperate.

                                                  Students who were exposed to the ethics module were more likely to cooperate with their
partners. Of those students who had the ethics module, nearly 78 percent cooperated with their partner,
whereas 58 percent of students who did not have the ethics module cooperated. Thus, the ethics module

seems to increase the likelihood that students cooperate in a prisoner’s dilemma game, leading us to reject

the hypothesis that ethics training will have no effect on the rates of cooperation in a one - shot prisoner’s

dilemma game.

 In order to examine how exposure to the ethics module affects the probability that students

cooperate in a prisoner’s dilemma game, we estimated Pr obit regressions for the experimental data (see

Table 5). In the Probit regression, the dependent variable takes the value of zero if the student chose not

to cooperate, and one if the student chose to cooperate. According to our analysis, the coefficient on the

ethics module is positive and significant (see models 3 and 4 in Table 5). This implies that, on average,

exposure to the ethics module increases the likelihood that students cooperate.

[Table 5 about here]

                                                  Although the coefficient itself in a Pro bit model is not directly interpretable in terms of the

magnitude of the effect on the probability of cooperation, it is possible to calculate the change in

probability of cooperation resulting from exposure to the ethics module by looking at the estimated

coefficient times the density function of the standard normal distribution evaluated at the fitted value of

the regression. This fitted value is basically the sum of all of the regressors times their respective

estimated coefficients. Impl ementing this an alysis, we found that, for students exposed to the ethics

module, the probability they cooperated with their in - class partners rose on average by approximately 15

percent, holding all other variables constant (see model 4 in Table 5). Moreover, communicati on

increases the rate of cooperation between 10 and 12 percent (see Models 2 and 4 of Table 5), thus leading

us to fail to reject the hypothesis that communication is important. It is interesting to note that the effect

of the ethics training on cooperatio n is greater than the effect of communication. As shown in model 4 of

Table 5, communication increases the rate of cooperation by nearly 12 percent, while ethics training

increases the rate of cooperation by nearly 15 percent.

 Interestingly, in our study economics maj ors and expected grade had no significant impact on
rates of cooperation, thus leading us to rej ect hypotheses H3 and H4. Furthermore, inconsistent with
previous findings, students who are male were not more likely to defect in the prisoner´s dilemma game
than female students. However, the student´s year in school was important. Specifically, for each one year
increment in the schooling of participants, cooperation increased by more than 8 percent.

Conclusion

 We conducted an in - class experime nt of undergraduate and graduate students to determine how
likely they are to cooperate in a prisoner’s dilemma game. We found that students were generally willing
to cooperate with their partners. Furthermore, we found that students who were exposed to an  ethics
module were more likely to cooperate with their partners than students not trained in ethics. This effect is
also observed when controlling for the effect of communication among partners as well as other factors.

Therefore, the ethics module seems to induce cooperation among students, although the effect of the
ethics training is possibly only short - term, since some evidence suggests that the improvement in rates of
cooperation is temporary (Fan, 2000). Therefore, additional research is needed to de termine how long the
ethics training effect lasts. Will students who cooperated in a one - shot play of the prisoner´s dilemma, as
a result of the ethics training, still be willing to cooperate over time, even though there are incentives not
to cooperate in the prisoner´s dilemma game?

Tables

Table 1. The Prisoner’s Dilemma experiment, in which the payoff received is extra credit points

                                  Your partner chooses

Cooperate

Your partner chooses

Not Cooperate

                                                             You choose Cooperate

I

+4 extra credits for you

+ 4 extra credits for your partner

II

+1 extra credits for you

+6 extra credits for your partner

                                 You choose Not Cooperate

III

+6 extra credits for you

+1 extra credits for your partner

IV

+2 extra credits for you

+2 extra credits for your partner

Table 2. The Ethical Dilemma

                                                                 Others are

Ethical

Others are

Not Ethical

                                                                                                           You are Ethical

    You rank 2

    Others rank 2

    You rank 4

    Others rank 1

                                                                                You are Not Ethical

    You rank 1

    Others rank 4

    You rank 3

    Others rank 3

Table 3. Payoffs to individuals voting either 0 or 1 in the ^Voting Game~

Number of Zeros  You vote 0  You vote 1

0  --  8

1  2  10

2  4  12

3  6  14

4  8  16

5  10  18

6  12  20

7  14  22

8  16  24

9  18  26

10  20  28

etc.  etc.  etc.

Table 4. Summary statistics

Variable  Average or

Percent

Number of participants  154

% ETHICS MODULE  .461

% COMMUNICATE  .519

% ECO/FIN MAJ OR  .273

Average EXPGRADE  3.195 (B to B+ range)

% MALE  .649

Average YEAR  3.260 (juniors)

Cooperation in PD Game  .669

ETHICS MODULE  .7 75

Not ETHICS MODULE  .578

COMMUNICATE  .725

Not COMMUNICATE  .608

ECO/FIN MAJ OR  .667

Not ECO/FIN MAJ OR  .670

Table 5. Regression Results for the Prisoner’s Dilemma Question: "Do you choose to Cooperate  (dep.

var. = 1) or Not Cooperate  (de p. var. = 0) with your partner from this class?"

                                                                                      Model 1  Model 2  Model 3  Model 4

                                                          Variable  Coefficient  Coefficient  Coefficient  Coefficient

                                            CONSTANT  - 0.538

( - 1.293)

[ - 0.171]

- 0.684

( - 1.578)

[ - 0.218]

- 0.544

( - 1.307)

[ - 0.173]

- 0.717
c

( - 1.646)

[ - 0.228]

                        ET HICS MODULE  ---  ---  0.410
c

(1.766)

[0.131]

0.465
b

(1.965)

[0.148]

                           COMMUNICATE  ---  0.310

(1.431)

[0.099]

---  0.370
c

(1.672)

[0.118]

                           ECO/FIN MAJ OR  0.098

(0.387)

[0.031]

0.108

(0.422)

[0.034]

0.172

(0.666)

[0.055]

0.197

(0.752)

[0.063]

                                            EXPGRADE  - 0.038

( - 0.272)

[ - 0.012]

- 0.033

( - 0.240)

[ - 0.011]

- 0.056

( - 0.404)

[ - 0.018]

- 0.058

( - 0.406)

[ - 0.018]

                                                               MALE  0.113

(0.490)

[0.036]

0.089

(0.384)

[0.028]

0.083

(0.360)

[0.026]

0.053

(0.226)

[0.017]

                                                                YEAR  0.317
a

(2.965)

[0.101]

0.313
a

(2.927)

[0.100]

0.282
a

(2.587)

[ 0.090]

0.275
a

(2.531)

[0.088]

                                                     Pseudo - R

                                                                                                                2

                                     Log Likelihood

                    Density at average of

                                                                                     b

                                                                                         �

                                                                            X

0.061

- 91.778

0.3186

0.072

- 90.751

0.3187

0.078

- 90.208

0.3186

0.092

- 88.800

0.3187

z - statistics in parentheses.

a
     significant at 1% (2 - tailed test ),
b
 significant at 5% (2 - tailed test),
c
 significant at 10% (2 - tailed test)

Estimated slope in brackets, calculated by multiplying coefficient with density.

References

Becker, Gary S., (1993) "Nobel Lecture: The Economic Way of Looking at Behavior," Jo urnal of

                                                  Political Economy , 101(3), pp. 385 - 409.

Carlson, Patricia J ., and Frances Burke, (1998) ^Lessons Learned from Ethics in the Classroom:

                                                  Exploring Student Growth in Flexibility, Complexity and Comprehension,~ Journal of Business

                                                  Ethics , 17, pp. 1179 - 1187.

Dawes, Robyn M., (1980) "Social Dilemmas," Annual Review of Psychology , 31, pp. 169 - 193.

Dawes, Robyn M., and Richard H. Thaler, (1988) "Anomolies: Cooperation," Journal of Economic

                                                  Perspectives , 2(3), pp. 187 - 197.

Fan, Chinn - Ping, (2000) "Teaching Children Cooperation ˘  An Application of Experimental Game

                                                  Theory," Journal of Economic Behavior and Organization , 41, pp. 191 - 209.

Frank, Robert H., Thomas D. Gilovich, and Dennis T. Regan, (1993) "Does Studying Economics Inhibit

                                                  Cooperation?" Journal of Economic Perspectives , 7(2), pp. 159 - 171.

Frank, Robert H., Thomas D. Gilovich, and Dennis T. Regan, (1996) "Do Economists Make Bad

                                                  Citizens?" Journal of Economic Perspectives , 10(1), pp. 187 - 192.

Gautschi, F.H., and T.M. Jones, (1998) "Enhancing the Abili ty of Business Students to Recognize Ethical

                                                  Issues: An Empirical Assessment of the Effectiveness of a Course in Business Ethics," Journal of

                                                  Business Ethics , 17, 205 - 216.

James, Harvey S., J r., (1998) "Using the Prisoner’s Dilemma to Teach Business Ethics  When Personal and

                                                  Group Interests Conflict," Teaching Business Ethics , 2, pp. 211 - 222.

Kidder, R.M., (1995) How Good People Make Tough Choices: Resolving the Dilemmas of Ethical Living ,

                                                  New York: William Morrow.

McCabe, D.L., (1992) "The Influence of Sit uational Ethics Among College Students," Journal of

                                                  Sociological Inquiry , 63, 365 - 374.

Singer, Peter, (1994) Ethics , New York: Oxford.

Tullock, Gordon, (1999) "Non - Prisoner’s Dilemma," Journal of Economic Behavior and Organization ,

                                                  39, pp. 455 - 458.