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ABSTRACT

Do ethical motivations and attitudes afféethaviour? We examine this issue in six
Prisoner's Dilemma and Prisoner's Dilema related games using an online
experiment where individuals were asked to make choices and subsequently to
express the motivations for their choices #mr general attitude The experimental
evidence of 1,701 students suggests thahtbivations and attitudes of respondents
regarding altruism, inequality aversion, reciprocity and aversion to lying are important
for determining economic choices as well d&is¢erest. Econometric analysis of the
choice to share indicates thethical and self-interestadotives are more important

for determining choices than personal characteristics.

Key words: Individual decision making hats, experimental economics, prisoner’'s

dilemma games, student attitudes and motivations

JEL classification: C72, C90, D64



1. Introduction

Do ethical motivations and attitudes afféethaviour? In recent years, many papers
have explored non-self-interested motivaioin game theory and experimental
economics, demonstrating that non-self-irdtgd motivations help to explain choices
alongside self-interest. Thedore there is now generakceptance that individuals
frequently make choices that do not nmge their monetary payoffs. However,
despite a relatively large theoretical latire regarding ethicen economics, game
theory and experimental literature focuses on non-self-interested motivations, rather
than ethical motivationper se A standard textbook definition of ethical behaviour is
behaviour conforming to accepted socw@l professional standards of conduct.
‘Ethics’ is derived from the Greek wordthekos’ which is translated as ethos or
character and hence focuses upon the character traits mfdikiidual, where ethical
behaviour is behaviour in accordance withirtuous character. Ethical behaviour is a
subset of behaviours that may be classgdon-self-interested. However, non-self-

interested behaviours are not necessathycal, such as envy or spitefulness.

In the game theory and experimentabmamics literature decisions are observed in
order to reveal and assign theeferences and motivationsathare in accordance with
those decisions, concluding that both mefi-interested rad self-interested
motivations are important. However, @an be argued that economics has not
comprehensively studied human natumather economists make propositions
regarding human nature that are guidedpleysonal opinions rather than incisive
insights from economics (Gill, 1996). Manygmas have explored only a selection of
non-self-interested motivations, and hewtserved behaviour may be explained by
factors other than those facs that are analysed (Cox, 2004 therefore appears that
economists could be accused of making the world fit their theory, not the other way

round.

Motivations that are currently used in thexgatheory literaturéo explain or account
for why individuals act in ways that amot solely to their self-interest include
reciprocity, inequality and inequity aversidairness, altruism, tegrity and aversion
to lying. A useful distinction between rh of the inequity aversion, fairness and
reciprocity literature is it three categories of garteory models exist (Cox, 2004).

The first type of model incorporates othegaieding preferences intutility function



(see Bolton and Ockenfels, 2000, and Feld &chmidt, 1999), the second type of
model incorporates beliefs regarding théemtions of other players into a utility
function (see Dufwenberg and Kirchsteig2d04, and Rabin, 1993@hd the third type
of model incorporates both other-regardiprgferences and intentions into a utility
function (see Charness and Rabin, 2@0®| Falk and Fischbacher, 2000).

Inequality aversion and inedquiaversion are considered jdinas the literature rarely
distinguishes between inequgland inequity, and the majority of the literature uses
the term ‘inequity’. Inequality aversion oasuwhen an individuadlerives a disutility

if they have a lower payoff than anothedividual, and furthermore some individuals
may experience a disultility if they have gler payoff than another individual. Issues

of fairness are related in the literature itequality aversion if the individual is
concerned whether their payoff is equitable and hence fair in comparison to the
payoffs of other individualsand this is called inequitgversion. Leading game theory
models in this category are Fehr andh@t (1999), Charness and Rabin (2002) and
Bolton and Ockenfels (2000). However &hess and Rabin (2002) find little

evidence for inequity aversion their experimental data.

Reciprocity analyses situations where widiuals have mutual dependences, actions
or influence, and hence wheethere is a mutual or coapéive exchange of favours or
benefits. Reciprocal behaviour can be usti'iod as a specifiexample of ethical
behaviour, where the principle of reapity may be one accepted standard of
conduct that belongs to the set of accemtmthdards of conduct that govern ethical
behaviour. Game theory models analysingnfss, reciprocity and intentions in a
game theory context argllingsen and Johanness (2004, 2005), Rabin (1993),
Dufwenberg and Kirchsteiger (2004),d8iht (1995), Falk and Fischbacher (2000),
Cox (2004) and McCabe et al. (2083Fharness and Rabin (2002), Fehr and Gachter
(2000), Berg et al. (1995nd McCabe et al. (2003) find that reciprocity is important

in explaining experimental data.

Altruism focuses upon an individual's regdad the well-being of another individual,
and this has subtle differees to inequity aversion and fairness which instead focus
upon the own position of the individual in comparison to the position of other

individuals. Therefore issues of inequiyersion and fairness arise from how the



individual believes they are being treated, and reciprocity arises as a response to the
actions of another individual. In consta altruism does not focus upon how others
treat or regard you, ihstead focuses upon how you wishtreat and regard others.
Altruism in a game theory context isaysed by Gintis (2000), Levine (1998) and
Andreoni and Miller (1993). CharnesacaHaruvy (2002) use a hybrid game theory
model which incorporatesssues of altruism, recipcity and concerns over
distribution and hence equity and fairne&adreoni and Miller (1993), Hu and Liu
(2003) and Andreoni and Vesterlund (200ind that altruism is important in
explaining experimental data and Chasand Haruvy (2002nd Cox (2004) find

that both altruism and reciprocity aregortant in explainingxperimental data.

Integrity and keeping promises leads tastr and trust in tm enables economic
transactions without costly enforceable caots. Lying reduces trust as it leads to
doubt regarding integrity and the reliabiliofy promises. Minkler and Miceli (2004)
argue using a game theory model thasime circumstances individuals will keep
their promises due to the notion of intiéggrand hence integrity provides a moral or
ethical motivation rather than a material motivation to keep promises rather than lie,
even if those promises are non-credible arelagainst the mataftiadvantage of the
individual. Ellingsen and Johannesson (2084alyse promises and threats finding

that promises are credible using experimental data.

The game theory models and experimenigbroaches in thetérature focus upon
observed or hypothetical deass in order to revealnd assign the pferences and
motivations that are in accordance witiose decisions. One disadvantage of this
approach is that it is not possible nclusively determine the motivation behind the
observed behaviour as multiple motivations eonsistent with the observed data. The
experimental data may indicate that idividual is acting reciprocally yet their
behaviour could also bexglained by motivations of luism or other-regarding

preferences (Cox, 2004).

The purpose of this paper is to detgren which motivations and attitudes are
important for determining choices. Thepea further analysesvhether personal
characteristic variables are important fdetermining choices, and analyses the

linkages between choices, underlying motivagi@and general attitles. The principal



advantage of this study is that the matigns behind decisions are determined by
asking respondents directly what motivateditiuecisions, rather than by observing
respondents decisions in orderreveal their preferencesd to subsequently assign
motivations that are in accordance withiose decisions. Furthermore the study
determines which attitudes and motivati@re important from a comprehensive list

and hence the study incorporates more matitms than previouapproaches. This
enables multiple explanations for observed behaviour and reduces the problem that
observed behaviour may be explained bydectother than thesfactors that are

analysed.

The focus of this study is upon ethical matiens rather thamon-self-interested
motivations in general, in order to anaysmpirically whether ethics are important

for determining choices as proposed by the large theoretical literature on ethics and
economics. In order to operationalise e#thibehaviour it must be specified as
behaviour conforming to a set of principlesd the principles used here are altruism,
inequality aversion, reciprdg and aversion to lying. Bguality aversion is used
rather than inequity aversion as isswdsfairness are notdaressed. The ethical
behaviour operationalised here does not encompass all possible ethical principles, but
arguably encompasses all principles thatralevant in the expemental context used

here.

Our results suggest that ethical motivati@ml attitudes alongsdself-interest are
important for determining choices. Imvhat follows, seiton 2 outlines the
experimental design, analysis and respondeetgjon 3 presentke results, section 4

provides discussion and sectidprovides concluding remarks.

2. Methods

2.1 Experimental design

Six Prisoner’s Dilemma and Prisoner’s Dilemma related games were conducted to
analyse choices, motivations and the undegyattitudes and values that are present

in individual economic decision-making. Aimline questionnaire was used due to its
many advantages: low costs, short time-span, quick and accurate data collection,
relatively large sample size andiuetion of experimenter bidsA potential criticism

of survey experiments is tie@absence of monetary rewar@sit, as Rubinstein (2007)



points out, there appears be no significant differencbetween survey results and
results in experiments with monetary red& The focus of the online questionnaire
was upon determining the motivations behimgidions in a game theory context by
asking respondents directly what motivated their decisions in six modifications of a
Prisoner’s Dilemma game with the strategigsare’ or ‘compete’, and furthermore
determining their overall self-interedteand ethical beliefs. Respondents were
guestioned firstly about their personal chanasties, secondly to make choices in the
six games, thirdly about what motivated thefoices and fourthlgbout their general

attitudes.

The first Prisoner’'s Dilemma game is shoinrfigure 1 below whez ‘you’ refers to

the respondent. As illustrated in figure 1 below, the payoff for mutual competition is
£50, the payoff for competing when the other player, player 2, shares is £100, the
payoff for mutual sharing is £75 and theyp# for sharing when then other player,
player 2, competes is £25.

Game 2 uses a modification of the payoffs in game 1 to determine how actions are
affected when the payoffs are changed such that all payoffs are higher but the
differences between the payoffs are reducddherefore although the respondent
receives higher monetary payoffs fracompeting, their payoffs are only slightly
higher through competing thamaring, and playe2 receives much higher payoffs if

the respondent shares rather than coagppétayoffs are shown in figure 2 below.

Game 3 uses a modification of the payoffs in game 1 to determine how actions are
affected when the payoffs are changed dihel the highest paff is reduced when

the respondent competes and the othereplapares. The change in the payoff is
chosen because if the respondent dislikesnigaa higher payoff than the other player
competing is now more attractive thang@me one. However the monetary advantage

of choosing to compete is now vastidoeed and hence the respondent may instead
choose to share thus demonstrating that the high monetary payoff of £100 that
encourages respondents to competgoffaare shown in figure 3 below.

Game 4 uses a modification of the payoffs in game 1 to determine how actions are

affected when the payoffs are changed ghelh the highest payoff now occurs under



mutual sharing, there is rpminant strategy and the gamseno longer a Prisoner’s
Dilemma game. This game also tests whetleeponses are affected by the type of

game. Payoffs are shown in figure 4 below.



Player 2

You

Share Compete
Share| £75,£75 £25, £100
Compete £100, £25 £50, £50

Fig. 1 Standard Prisoner’s Dilemma game

(game 1)
Player 2
Share Compete
Share| £75, £75 £25, £80
You
Compete £80, £25 £50, £50

Fig. 3Game 3

Player 2
Share Compete
Share | £105, £105 £65, £110
You
Compete £110, £65 £70, £70
Fig. 2Game 2
Player 2
Share Compete
Share| £105, £105 £65, £100
You
Compete £100, £65 £70, £70
Fig. 4Game 4




Games 5 and 6 use the same payoffs as game 1 as shown in figure 1, but change the
format of the game by introducing a prs&tage where the respondent can choose to
send a message to player 2 that says ‘I promise | will siRespondents are told that

they cannot have any other communicatiothwlayer 2, that both players make their
choice at the same time, and that they hawecontrol over thehoice of player 2.

Each player is then told whether or tlbé other player decided to send a message.
Finally the respondent then chooses whether to actually share or compete. Game 5
examines reciprocal altruism and to soex¢ent lying as respondents are first asked
whether they wish to send the messagé&other player saying ‘I promise | will
share’. The respondent is then told thaypl 2 has sent them a message saying ‘I
promise | will share’, and are then askedether they wish to share or compete. The
respondent is subsequently told to sugpasstead that player 2 has not sent a
message and are then asked whether tish to share or compete in order to
determine whether the choice to share or compete is affected by whether player 2 has
sent a message saying ‘| promise | will share’. This game therefore analyses whether
reciprocal altruism is a motivating factass the respondentgyls firstly against a
player who has made a promise to stend secondly against a player who has not
made a promise to share.

Game 6 examines lying whilst also anatgsreciprocal altruism. The only difference
that occurs in game 6 in comparison tangab is that respondents are now told that
player 2 dislikes breaking their promises. Otherwise the game remains unchanged in

order to analyse whether the knowledge thayer 2 dislikes ling affects responses.

Respondents made their decisions in allggimes before they were questioned about
what motivated their decisions. Respondemtere asked to tick from a list all
motivations they considered or used to make their decisions, refer to table 4 for the
list. The list of 17 motivationgncluded altruism, inequi&y aversion, reciprocity, an
aversion to lying and self-iatest in order to appropriately capture the differing
motivations of respondent§he list of motivations wabased upon thetérature and

upon ethical principles of conduct amalble to Prisoner's Dilemma games.
Furthermore respondents were asked whetheotrer factor was sl to make their

choices to ensure that all motivatiomgere appropriatelycaptured. A jumbled



ordering was used for the list and bhennot all motivations regarding altruism
appeared next to each other so that respuadmnsider each factor alone in order to
monitor consistency and encourage greater consideration. The wording chosen for
each of the factors was as simple as possible and did not include the words ‘altruism,
inequality aversion, reciprogitor self-interest,’ to avdi affecting responses by the
wording of the questions and to encourage greater understanding.

Respondents were then quesed about their underlyingttitudes and values.
Respondents were asked how much they agreesagree with 20 statements, refer to
table 5 for the statements. Each factoraltfuism, inequality aversion, reciprocity,
aversion to lying and self-interest had dtsiments each. Similar statements were not
grouped, some negative statements wereudted such as ‘I break a promise if it
benefits me’ and some generalised statements were included such as ‘Breaking
promises is bad’. The statements weraried throughout the section so that

respondents realise there are differenodle format of the statements.

2.2 The analysis

The results are reporteddily in terms of the proption of respondents who chose
each answer to the questions regarding agsimotivations andttitudes. Secondly
probit regression analysis is used to qugrttife effects of personal characteristics,
motivations and attitudes on the choice tarsh The binary depéelent variable takes
the value 1 if the individual chose ‘share’ and 0 for ‘compefhe probability of
choosing share depends upon personal chaisticie such as sex, age and so forth,
and arguably upon motivations and attitudl€sr games 1, 2, 3 and 4 a regression is
estimated to determine the probability a@foosing share as a function of personal
characteristics, motivations and attitu@gssdemonstrated in equation (1) bel&ns
the choice to share or competgis a vector of personal characteristi¥kjs a vector

of motivations and\ is a vector of indicegepresenting attitudes.

S=s(Cc, M, A) 1)



The model as specified in equation (1) dsnexpressed respectively as a standard
univariate probit model of the choice s$bare (Greene, 1998000; Alexandre and
French, 2004):

PrS=1)=®(pB,C+p,M+p,A+¢) (2)

where Pr represents probability, tjfe's are parameters to estimate, the funcﬂa(r)

is the distribution function of thstandard normal distribution amdis the error term.
For games 5 and 6 regressions are estintateétermine the probability of choosing
share as a function of whether a promiseshare is made, pe&msal characteristics,
motivations and attitudes as demonstratedquation (3) below. For games 5 and 6
regressions are also estimated to detezntive probability of choosing to make a
promise as a function of personal chasastics, motivations and attitudes as

demonstrated in equation (4) beldWis the choice to promise.

s=slc, M, A, P 3)

P=P(C, M, A) @)

The model as specified in equation (3) @spressed respectively as a standard
univariate probit model of the choice toash in equation (5), and the model as
specified in equation (4) isxpressed respectively as a standard univariate probit

model of the choice to pmise in equation (6).

Pr(S=1) :®(511C+512M+513A+ﬂ14p+5) ©))
Pr(P=1) =CD(|321C+|322M+|323A+8) (6)

All regressions are specified using tlyeneral-to-specifictechnique and hence
different motivation and attide variables are appropridier different games. The
specification of the models is identicébr games 5 and 6 to enable greater

comparison.
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The attitude index combines the responsethéofour attitude questions outlined in
table 2. Responses for each question arebeuad according to the scale that 4 =
response in strongest agreement with the attitude and O = response in weakest
agreement. For example, for the attituddex representing attitudes in accordance
with altruism, the first question in tabteasks respondents how much they agree or
disagree with the statement ‘1 am a gews person’, and the responses are coded
according to the scale that 4 = agree sty agree slightly, 2 = neither agree nor
disagree, 1 = disagree slightnd 0 = disagree strongly. &lscale is reversed for the
second statement ‘I am a self-centred persdhé responses for all four statements
regarding altruism are aggregated to gitetal out of 16 and then the total is divided
by 16 to determine the indend hence the index liestinmen 0 and 1. A value of O
indicates weak agreementitiv statements regardingtalism, and a value of 1

indicates strong agreement.

2.3 The respondents

The study was carried out at the UniversifySheffield, UK in February and March
2006. All undergraduate and postgraduate stisdah the University of Sheffield
received an email requasfi them to complete the questionnaire and hence all
participants were volunteers and were p@-selected. Information that respondents
are given prior to the completion of the gtiennaire is very important. In order to
reduce respondent bias the eafijve of the questionnaire tmalyse motivations and
attitudes in economic decision-making is statted in the email or introduction to the
guestionnaire, because if respondents arr@wf the objective of the questionnaire
this may encourage responses from respatsdiaterested in the objective and may
bias responses through a greater awes®rthat the questions are focussing upon
motivations and attitudes. Thereforespendents are informed in the email and
introduction to the questionnaire that they laeéng invited to take part in a research

project examining the way people make decisions in real world transactions.

The sample of 1,701 students is 7.27% @f thtal population whit is a relatively

high response rate for this recruitment metho@ihe characteristics of the
respondents, and how they compare wiklle University of Sheffield student
population, are shown in table 1. The samgl®lder, has a higher proportion of

females and students from the faculty Rifre Science and a lower proportion of

11



students from the faculty of Medicineathn the University of Sheffield student
population.
Table 1
Respondent characteristies=(,701)
Characteristic Sample Universiof Sheffield
Sex
Male 37% 45%
Female 63% 55%
Age group
Under 21 51% 70%
21-24 34% 15%
25-39 13% 12%
40-59 2% 2%
60+ 0% 0%

Student status

Undergraduate 79% 79%
Taught postgraduate 11% 12%
Research postgraduate 10% 8%
Faculty

Architectural Studies 3% 5%
Arts 19% 14%
Engineering 13% 10%
Law 8% 7%
Medicine 10% 23%
Pure Science 34% 15%
Social Science 30% 26%

Respondents in more thai6% -
one faculty in the questionnairg

Monthly term-time expenditure

£0-£199 22% -
£200-£399 46% -
£400-£599 19% -
£600-£799 5% -
£800-£999 3% -
£1000-£1199 3% -
Over £1200 2% -

12



3. Results

3.1 Choices

Table 2 shows the results tiie choice to share or compete in the six Prisoner’'s
Dilemma and Prisoner’s Dilemma related garnle game 1 a large proportion of the
population chose compete but a significanimber of respondents did not choose
compete and this is in accordance with mo€lthe literature rgarding the standard
Prisoner’'s Dilemma game. A much largaoportion of respondents chose share in
game 2 than in game 1. In game 3 thepprtions are identicab game 1 but cross-
tabulations (not repaet here) indicate thdt5% of the sample chose different options
in games 1 and 3. Game 4 is a coortlomagame and hence there is no dominant

strategy, and more respondents ehsisare rather than compete.

Table 2 shows that a large proportion of respondents chose to make a promise to share
in game 5 and table 3 shows that 73%esfpondents who chose to make a promise to
share kept their promise when the othexypl also made a promise, but only 29%
kept their promise to share when the otpkayer did not make a promise. Table 2
shows that a larger propati of respondents chose to make a promise to share in
game 6 when the respondent is told that ather player dislikes lying, and table 3
shows that this increases the proportion of players who kept their promise to share
when the other player also made a prenis share, but reduces the proportion of
players who kept their promise to share whienother player did not make a promise

to share. For respondents who chose to néenagoromise to share in games 5 and 6,
the proportions of respondents choosing compete is similar for game 1 when no
promise is received from the other playlenf when a message tisceived from the

other player the proportion of players chogscompete is much higher. For games 5
and 6 when no message is received friti@ other player # proportion of all
respondents choosing compete is higher tftangame 1, regardless of whether a
promise is made, yet the payoffs are it for games 1, 5 and 6. Using the chi-
squared p-value, the choice to competesbare is not independent at the 1%
significance level of the choice made meliag whether to send a promise, both for
when a message is received and when no messaeceived from player 2, for both

game 5 and game 6.

13



Table 2
Results of the six Prisoner’s Dilemraad Prisoner’s Dilemma related games

Compete, % Share, % n
Game 1 67.24 32.76 1697
Game 2 51.94 48.06 1698
Game 3 67.12 32.88 1697
Game 4 40.95 59.05 1697

No promise made, % Promise made, % n

Game 5 - promise to share 39.94 60.06 1695
Game 6 - promise to share 31.14 68.86 1699
Compete, % Share, % n
Game 5 - message recaive | 43.15 56.85 1687
Game 5 - no messageceived| 77.26 22.74 1684
Game 6 - message recaive | 34.43 65.57 1696
Game 6 - no messageceived| 76.70 23.30 1691

nrecords the number of responses for each game, thus indicating under 1% missing responses.

Table 3
Analysis of the effect of promises in games 5 and 6

Game 5 - message received | Game 5 - no message received

Compete, % Share, % n Compete, % Share, % n
No promisemade| 67.86 32.14 672 | 86.65 13.35 674
Promisemade 26.73 73.27 1014 70.93 29.07 1008
Total 43.12 56.88 1686 77.23 22.77 1682

Game 6 - message received | Game 6 - no message received

Compete, % Share, % n Compete, % Share, % n
No promisemade| 61.03 38.97 526| 88.19 11.81 525
Promisemade 225 77.5 116p 71.59 28.41 1165
Total 34.45 65.55 169576.75 23.25 1690

3.2 Motivations

Table 4 lists the motivating factors for the choices in the six Prisoner’'s Dilemma and
Prisoner's Dilemma related games usedthis study. These sponses appear to
suggest that self-interest captures the naditms of a large proportion of respondents,
but also a significanproportion of respondents do natt according to standard
economic assumptions based on self-interébe motivating factors used in this
study include altruism, inequality aversiaciprocity, aversion to lying and self-
interest and other motitiag factors in accordancavith standard economic
assumptions based on self-interest. Tis¢ of motivating &ctors include both

positive/pure and negative altruism and irddaty and superiority aversion in order to

14



capture a wide range of motivations. Foaewple ‘did not want player 2 to have a
high payoff' cannot be regarded pure altruism but is iresid classed as altruism in a
negative sense. Furthermore ‘avoided payfuffsmyself that were much lower than
player 2’ measures inferiority aversion, vk the respondent dislikes having a lower
payoff than the other player. The responsedable 4 demonstrate that altruism,
inequality aversion, reciprogitand aversion to lying are motivating factors for a large
proportion of respondents, agell as self-integst and other motivating factors in

accordance with standard econongswmptions based on self-interest.

Other motivating factors analysed iretbtudy include ‘didn’t understand the game’
and ‘other, please specify’, where 202p@3dents specified other motivations. Many
respondents reiterated previous motivatidng,the responses to this question can be
roughly separated into 3 groups: respondents who had difficulties or questions
regarding the game, respondents primarilytimaded by factors included in standard
economic assumptions based on self-intesesl respondents primarily motivated by
ethical factors. The responses wereieg and there were no common responses.
Overall this appears to suggests that lise in table 4 captures the majority of
motivations and that no additional signdnt motivating factors were important.

15



Table 4
Motivating factors for responses in $txisoner’s Dilemma and Prisoner’s Dilemma

related games

Motivation Responsép n
Every Sometimes Nevey
time
Altruism as a motivating factor
Wanted player 2 to have a high payoff 6.54 33.88 59.58 1697
Did not want player 2 to have a high payoff 18.36 37.97 43.66 1688
Wanted player 2 to have a low payoff 11.83 31.22 56.95 1691
Did not want player 2 to have a low payoff 12.42 36.37 51.21 1691

Inequality aversion as a motivating factor

Avoided payoffs for myself that are much higher thd1.87 29.12 59.01 1693

player 2

Avoided payoffs for myself that were much lower thdb.15 25.59 19.25 1688

player 2

Wanted equal payoffs for myself and player 2 25.21 49.82 2497 1690
Reciprocity and aversion to lying as motivating factors

Responded to the promise of player 2 52.93 36.22 10.85 1687

Used whether or not player 2 made a promise to sharglt@7 36.35 12.37 1689

anticipate their choice véther or not to share

Kept your promise 55.81 28.02 16.17 1695

Did not want to lie by breaking a promise 55.90 24.26 19.83 1694

Motivating factors in accordance with standard econofic
assumptions based on self-interest

Did not want to have a low payoff 72.17 19.83 7.99 1689
Wanted to have a high payoff 67.91 26.89 5.20 1692
Wanted to have the highest payoff possible 54.99 33.98 11.03 1695
Used the potential amounts of money received 28.61 41.96 29.43 1692

anticipate the choice of player 2

Other motivating factors
Didn’t understand the game 2.01 15.46 8252 1688
Other, please specify 15.64 9.77 7459 921

3.3 Attitudes

Table 5 summarises the responses for general attitudes and values. The responses
indicate how much responderaigree or disagree with statents regarding altruism,
inequality aversion, reciprocity, aversionljong and self-interds These responses
suggest that self-interest captures thdaualéis and values of some respondents, but
also a significant proportioaf respondents do not hav#itades that are accurately
captured by self-interest aale. The responses indicate strong attitudes regarding
altruism and reciprocity and strong attitsdewards promises and aversion to lying.

Only 14% of respondents agree that tHmpak a promise if it benefits them,
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suggesting that the majority of respondekeéep their promises even if it benefits
them to break it. Attitudes regarding self-interest suggest that the majority of
respondents do consider amge concerned by how theactions affect others.
Attitudes regarding inequality aversion are mixed as significant proportions of

respondents demonstrate all possiBkgponses in this section.
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Table 5

Responses for attitudinal questions

Attitudinal statement Disagree Disagree Neither agree nor Agree Agree n
strongly slightly disagree slightly strongly
Altruism
| am a generous person 0.18 2.95 12.55 56.87 27.46 1697
| am a self-centred person 23.49 37.01 18.36 19.24 1.89 1694
Being concerned with other people’s welfare is good 0.18 0.94 4.42 31.49 6297 696 1
If the welfare of others increases this causes my welfare to incrgase 2.84 9.88 39.11 21 36 11.95 1690
Inequality
| dislike income inequality 6.89 13.14 24.51 31.59 23.87 1697
| would prefer to have similar income to others rather than michl 20.51 30.71 27.27 14.11 1687
higher income than others
| like other people to have more money than me 10.61 30.42 53.83 395 18 1. 1696
| like having more money than others 7.30 14.95 43.24 28.00 6.52 686 1
Reciprocity
I am more likely to be nice to people who are nice to me 0.83 2.07 3.08 32.98 61.04 1689
| am more likely to respond generously to generous people 1.06 2.66 035 1 35.19 50.74 1691
| treat others how they treat me 3.13 11.10 12.64 46.78 26.34 1693
I am more concerned with other people’'s welfare if they| 862 12.18 20.17 44.35 20.28 1691
concerned with my welfare
Promises and an aversion to lying
| keep my promises 0.47 1.83 8.27 42.91 46.51 1692
| feel bad if | break a promise 0.95 3.01 4.49 31.66 59.89 1693
Breaking promises is bad 0.77 2.60 7.09 31.56 57.98 1692
| break a promise if it benefits me 39.35 33.04 13.27 13.45 0.88 1695
Self-interest
| am concerned about how my actions affect others 0.35 1.42 5.14 39.72 337 5 1692
| consider how my actions affect others 0.30 1.07 4.20 45.92 48.52 1690
| always choose to do what benefits me most 11.33 29.99 24.85 29.22 4.60 1694
I choose to do what benefits me regardless of how it affects othars 32.33 40.25 14.54 11.82.06 1692



3.4 Choices, motivations and attitudes

Tables 6 and 7 summarise the resultshef probit regressions. Table 6 summarises
the results for all personal characteristics variables included in the regressions for all
games. Table 7 summarises the results for all motivation and attitude variables
included in the regression®r all games. Table Al in the appendix shows the
marginal effects of the probit regressions & games. Tables 6 and 7 indicate that
the personal characteristics variables &ely insignificantand the variables
representing motivations and attitudese highly significant. We have shown
elsewhere that the use of variables representing motivations and attitudes provides
better specified models than using personatatteristics variables alone and that the
motivation variables are more effectitban the attitude variables (Rowen and
Dietrich, 2007). Table A3 in the ppendix shows the Pearson’s correlation
coefficients for the motivation and attitudariables. Correlations are generally weak
hence multicollinearity shodl not be a problem and therefore the use of these

motivation and attitude dummy valiles together is acceptable.

Table 7 illustrates that the sign and sig@ince of the motivation and attitude
variables are robust acrosi eegression models. Owat the regression results
indicate that motivations regarding altruism, ineduaaversion, reiprocity and
assumptions of standard economic thebased on self-interesand attitudes in
accordance with altruism, aversion tointy and self-interds are statistically

significant.
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Table 6

Summary of personal characteidstvariables used in the econometric models for each game

Game

1

Female N - - + N - +
Faculty of Architecture N

Faculty of Engineering -
Faculty of Law N
Faculty of Medicine N
Faculty of Pure Science N
Faculty of Social Science N
Dual faculty student N
Economics student N
Age 21-24 +
Age 25-39 N
Aged 40 or above +
Monthly term-time expenditure £200 -399
Monthly term-time expenditure £400 -599
Monthly term-time expenditure £600 -799
Monthly term-time expenditure £800 -999
Monthly term-time expenditure £1000 -1199
Monthly term-time expenditure over £1200
Non-white - — N N N N N N N +

ZZZZ
z2z2zZ +
|
z2zZ22
zzt+tz

z2zZz 2
zzzZ2Zz

z2z2zZ2zZ2ZzZ
zzzzZ22zZ |
Z+222Z2Zz
zZ2z222Z2z
Z2z2222Z22
zZ2z222Z2Z

Notes:A ‘+' sign indicates that the relationship is positive and significant at the 10 percent level, a ‘~’ sign indicateselatahship is negative and significant at the 10
percent level, ‘N’ indicates that the vari@lvas included in the regression but was significant at the 10 percent level.



Table 7
Summary of motivation and atile variables used in the econometric models for each game

Game 1 2 3 4 5 6 5 6 5no 6 no
promise promise message message message message
received received received received

TZ

Motivation variables

Altruism Wanted player 2 to have a high payoff +

Did not want player 2 to have a high payoff - - - N - - -
Inequality aversion Avoiding payoffs for myself that are much + + + + + +

higher than player 2

Wanted equal payoffs for myself and player 2 + + + + + + + + + +
Reciprocity Respondedb the promiseof player 2 + +

Standard economic | Used the potential amounts of money received = — - -
assumptions based | to anticipate the choice of player 2

on self-interest
Did not want to have a low payoff -

Used whether or not player 2 made a promise - -

to share to anticipate their choice whether or

not to share

Wanted to have the highest payoff possible - - - - - - - -

Attitude variables

Altruism Attitude index representing attitudes in + + + +
accordance with altruism
Aversion to lying Attitude index representing attitudes in - - + + N N

accordance with the avoidance and

undesirability of lying

Self interest Attitude index representing attitudes in - -
accordance with self-iatest and standard

economic assumptions based on self-interest

Notes:A ‘+' sign indicates that the relationship is positive and significant at the 10 percent level, a ‘—’ sign indicateselatahship is negative and significant at the 10
percent level, ‘N’ indicates that the variable was includethénregression but was not significant at the 10 percent Edlank cells indicate #t the variable was not
included in the regression.



4. Discussion

4.1 Personal characteristics

Few personal characteristics variables are significant in the regressions for each game
and no variables are significant for all gam&he results indicate that females often
have a lower probability of sharing yet thas not a robust pattern across all games.
This is in accordance ith the literature, as, for example, Rapoport and Chammah
(1965) find that females have a lower frequency of cooperative choices, whereas
Frank, Gilovich and Regan (1993), Hu drid (2003) and Ortmann and Tichy (1999)

find the opposite. Females generally haveveeloprobability of making a promise to
share. The results are mixed regarding ltaes) but the reference group of students
from the faculty of arts generally demonstrate a higher probability of sharing and
making a promise to shatelhe relationship for expenditure is not straightforward,
and expenditure is rarely statisticalgignificant, suggestg that although these
payoffs are high relative to the monthly ergeure of these students, the size and

scaling of the payoffs chosen does not affect the results.

4.2 Altruism and inequality aversion

Many respondents stated that altruistic mations were considered or used to make
their choices and many respondents stateahg attitudes regding altruism, both
positive/pure and negative altruism. Table 7 shows that altruism as a motivating factor
is statistically significant in games 2c&a4 and games 5 and 6 when no message is
received, game 6 when a message is redeand the choice to make a promise in
games 5 and 6. The altruistic motivation used in the regressions with the exception of
game 2 is negative altruism, where not twamplayer 2 to have a high payoff reduces
the probability of sharing or making a prza to share for all games. The altruistic
motivation used in game 2 is positivedraism which increases the probability of
sharing. Attitudes in accordance with alémi are statistically significant and increase
the probability of sharing in games 2 andrl the choice to make a promise in games
5and 6.

Many respondents stated that motivatioregarding inequdly aversion were
considered or used to make theinoices. However, the largest proportion of
respondents stated that infairty aversion was considerent used to make their
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choices, where the respondent did not wanhave a lower payoff than the other
player. This is not appropriately regardasl ethical. Attitudes regarding inequality
aversion are mixed as table 4 showedt thignificant proportions of respondents
demonstrate all possible responses in #gestion. However, table 4 shows that
‘wanting equal payoffs for myHeand player 2’ is a movating factor for 75% of
respondents, and hence responses regardegafity aversion as a motivating factor
demonstrate that inequality aversion important, yet general attitudes towards
inequality aversion are more mixed. One ozaay be that two attitudinal statements
are phrased in terms of money and two attitudinal statements are phrased in terms of
income, yet results do not appear to be&#d by this. Another reason may be that
income inequality as a general principle may be different to income inequality
aversion amongst two players. For example,individual may believe that income
inequality is not undesirable in a sogietyet may not wish to cause inequality
amongst themselves and another individual as a result of their choices.

Table 7 shows that equality as a motivating factor is statistically significant in all
games, where wanting equal payoffs forhbglayers increasethe probability of
sharing or making a promise to share. Infetyoaversion is statistically significant as

a motivating factor in games 1, 2, 3 andrl in games 5 and 6 when no message is
received, where a dislike bfving a higher payoff than tle¢her player increases the

probability of sharing or making a promise to share.

4.3 Promises, reciprocity and lying

Tables 7 and 8 indicate that making a pig®mo share increases the probability of
sharing'® The results of the Wald test statistifor games 5 and 6 are shown in table

Al in the appendix and can be summarised in three points. Firstly the results suggest
that there are differencestieen individuals who chooge send a message saying ‘I
promise | will share’ and those who actually share. Secondly the results suggest that
reciprocity affects responses as the esthatoefficients are affected by whether a
message is received from the other player. Thirdly the results suggest that the
knowledge that the other player dislikggng also affects responses. These three
points are also illustrated in tables 2 and 3 as the questionnaire responses are different
for games 5 and 6, and in table Al in #pmpendix because the marginal effects and
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the regressors that are statistically digant are affected by the game, whether the
model is for the choice to promise or $bare and whether or not a message is
received. These three points are in accordavittethe argument that factors such as

reciprocity and aversion 1ging affect choices im game theory context.

Many respondents stated that motivationgarding reciprocity we considered or
used to make their choices and manypoesients stated strong attitudes regarding
reciprocity. Table 7 shows thagciprocity is statistically significant as a motivating
factor in games 5 and 6 where a messageeceived, where ‘responding to the
promise of player 2’ increases the proliggbdf sharing. Attituds in agreement with
reciprocity are not statistically sigrent in any of the gression models. One
argument is that motivation variables represent principles that are strategically
important, as they constitute the plan for achieving a long-term goal whilst fully
considering the interactiorsmongst players in a game theoretic context. Attitude
variables represent principles that argrinsically important, and are therefore
exogenous characteristics that define thoral make-up of the person and hence
determine their long-term goals. This suggédsiat reciprocity mabe strategically
important rather than intrinsicallgnportant for choices in the games.

Many respondents stated that motivatiaegarding an aversion to lying were
considered or used to make their choi@ed many respondents stated strong attitudes
regarding the undesirability and aversionyiog. Table 7 shows that an aversion to
lying is not statistically significant as m@otivating factor for any of the models,
suggesting that an aversion to lying mhbg intrinsically impatant rather than
strategically important in the models. One ¢adb be taken into consideration is that
the proportion of respondents who state tkegping their promise is a motivating
factor is higher than the proportion ospondents who chose to make a promise in
both game 5 and game 6. This may leeduse some respondents decided not to
promise because they would not have bable to keep the promise. Attitudes in
agreement with the avoidance and undesitglmf lying are statistically significant in
games 5 and 6, where they reduce the probability of making a promise. The lying
index increases the probabiliby sharing when a messaigereceived in games 5 and

6 thus suggesting that indiluals who do not wish to lie and who believe that

breaking promises is bad are more likelghare potentially fotwo different reasons:
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firstly they believe that the other playeillikeep their promise to share, and secondly
if the individual made a promise to share they are more likely to keep the promise.

4.4 Self-interest

Many respondents did not choose share for each of the Prisoner’'s Dilemma games and
Prisoner’'s Dilemma related games which is thhoice that maximises self-interest.
Many respondents stated that motivationgarding self-interest or motivations in
accordance with standard economic assumptions based on self-interest were
considered or used to makeeir choices, yet few respomde stated strong attitudes
regarding self-interest or attitudes in awance with standard economic assumptions
based on self-interest theory. Table 7 shows totivations representing self interest

and standard economic assumptions baseselffinterest are statically significant

for all games with the exception of the ateto promise in gamses and 6. Using the
potential amounts of money reced/to anticipate the choice player 2 is statistically
significant and reduces the probability ofshg in games 1 and 2 and games 5 and 6
when a message is received. Not wantinghave a low payoff is statistically
significant and reduces thegtability of sharing in game 1. Using whether or not
player 2 made a promise to share to antteiplaeir choice whetheor not to share is
statistically significant and deices the probability of shag in games 5 and 6 when

no message is received. Wanting the higphagbff possible is statically significant

and reduces the probability of sharing frg@mes but is unimportant for the choice

to promise in games 5 and 6. Attitudes in agrent with self-interest are statistically

significant and reduce éhprobability of sharing in games 2 and 4.

5. Conclusions and implications

Experimental evidence reported here ssggéehat ethical motations and attitudes
are important for determining choices asllvas self-interest. An experiment was
conducted to determine the motivations behdrdisions in a game theory context by
asking respondents directly what motivatldir decisions in six Prisoner’s Dilemma
and Prisoner’s Dilemma related games with #itrategies ‘share’ or ‘compete’, and
furthermore determining their overall setitérested beliefs. The responses indicated
that ethical motivations including altam, inequality aversion, reciprocity and

aversion to lying as well as self-interestreveonsidered or used to make choices. The
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responses indicated stronditades regarding altruismand reciprocity and strong
attitudes towards promises and an aversiolying, but attitudesegarding inequality
aversion are mixed. This sugge that self-interest captsréhe motivations, attitudes
and values of some respondents, bugaicant proportion ofespondents do not act
according to and do not have attitudes this accurately captudeby self-interest
alone. Furthermore, a significant proportiof respondents have attitudes that are
accurately captured by negative altruismd inferiority aversion, and hence this
suggests that some respondents appear selfish or even uneital. The literature
generally supports the finding feethat altruism, inequi&y aversion and reciprocity
are important alongside seliterest, and that some individuals may be more

appropriately regarded as selfish.

This study builds on the existing literatupeit incorporates more motivations than
previous approaches. This enables multgtplanations for observed behaviour and
reduces the problem that observed behavmay be explained by factors other than
those factors that are analysed. The ppalciadvantage of this study is that the
motivations behind decisions are determdinby asking respondents directly what
motivated their decisions, whereas sasdiin the literature observe respondents
decisions in order to reveal their prefezes and to subsequently assign motivations
that are in accordance with those decisidhgthermore the relatively large sample
size in comparison to the literature ables appropriate econometric analysis

alongside tabulations.

Econometric analysis of the choice to €hand the choice to promise demonstrates
that motivations representing a desire for equality and wanting the highest payoff
possible are the most important variablesoss all games. The motivation variables

are more effective than the attitude variables in the regressions. This is consistent with
an argument that motivation variables esant principles thaare strategically
important, and these are more importanttle regression models than attitude
variables which represent principles tlae intrinsically important. Few personal
characteristics variables are significaniegch game and no variables are significant

for all games.
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Games 5 and 6 introduce a prior stage whee respondent can choose to send a
message to the other player saying ‘I pramiwill share’. Theresults for games 5

and 6 suggest five points. Firstly theaee differences between individuals who
choose to send a message saying ‘| promigé share’ and those who actually share.
Secondly choosing to send a message saying ‘I promise | will share’ increases the
probability of sharing. Thirdlyeciprocity affects responses the choice to share is
affected by whether a message is received from the other player. Fourthly the
knowledge that the other playdislikes lying also affestresponses. Fifthly stronger
attitudes towards keeping promises anchwaersion to lying increase the probability

of keeping a promise but reduce the proligbof making a promise. These five
points suggest that reciprocity and an aversidging affect choices in a game theory

context.

These conclusions are basenl a student sample and use only Prisoner’s Dilemma
and Prisoner's Dilemma related games. While this game theory setting is
characteristic of much of the literagy it does not follow that these findings
necessarily hold in ber contexts and for other meetb of the community. Further
research is required to examine the importance of ethical motivations and attitudes for
determining choices in contexts otheattPrisoner’s Dilemma related games.
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Appendix

Table Al
Marginal effects for the probit models for the choice toslraall games and the choice to promise in games 5 and 6
Gamel Game?2 Game3 Game4 Game 5 Game 6
Promiseto Message No Promise = Message No
share received message to share received message
received received

Control variables
Female 0.016 -0.076**  -0.052* -0.058*  -0.08* 0.098***  -0.030 -0.045* 0.056* -0.054**
Facultyof Architecture -0.125* -0.092 -0.094 -Q53* -0.073 -0.101 -0.115***  -0.040 0.019 -0.070
Facultyof Engineering -0.089* 0.023 -0.046 -0.024 -0.081 0.010 0.053 -0.030 0.006 0.018
Facultyof Law 0.004 -0.084 -0.058 -0.114* 0.047 -0.059 0.019 0.019 0.038 0.040
Facultyof Medicine -0.033 -0.057 -0.062 -089 -0.007 -0.097 -0.033 0.005 -0.060 0.053
Facultyof PureScience -0.118***  -0.037 -0.037 -0.020 0.013 0.021 -0.035 0.007 0.018 -0.023
Facultyof SocialScience -0.009 0.013 0.016 -0.010 0.008 -0.015 0.034 -0.009 0.058 0.006
Dualfaculty student 0.014 -0.012 0.027 -0.037 0.130*** 0.012 0.046 0.023 -0.017 0.056
Economicsstudent -0.034 -0.045 -0.042 -0.039  0.092 -0.059 -0.037 0.106** -0.006 -0.024
Age21-24 0.083***  -0.022 0.041 0.005 0.030 -0.007 0.057** -0.000 0.018 0.009
Age 25-39 0.042 -0.062 0.026 -0.059 0.059 0.074 -0.001 -0.011 0.036 -0.031
Aged40or above 0.350***  0.063 0.040 0.088 -0.068 0.106 0.120 -0.131 0.074 0.243**
Monthly term-time expenditure -0.001 0.054 0.009 0.010 -0.001 -0.074* -0.019 0.018 -0.084** -0.029
£200 -399
Monthly term-time expenditure 0.009 0.062 -0.001 0.043 -0.008 a7 -0.010 -0.002 -0.004 -0.020
£400 -599
Monthly term-time expenditure -0.092* 0.112* -0.079 0.093 -0.064 030 -0.006 -0.009 -0.035 -0.009
£600 -799
Monthly term-time expenditure 0.013 -0.061 -0.045 0.080 0.091 -0.050 -0.013 0.040 -0.129 -0.071
£800 -999
Monthly term-time expenditure 0.053 0.146* 0.130 0.141* 0.094 0.111 0.000 0.062 -0.104 0.062
£1000 -1199
Monthly term-time expenditure ovegr-0.135* 0.270***  0.141 0.198** -0.038 -0.007 0.024 -0.010 0.077 -0.013
£1200
Non-white -0.100***  -0.093** -0.003 -0.061 @o7 -0.097** -0.012 -0.017 -0.057 -0.000

Promise variables
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Gamel

Game?2

Game3

Game4

Game 5

Game 6

Promiseto
share

Message
received

No
message
received

Promise
to share

Message
received

No
message
received

Game6 — promiseto share
Gameb — promiseto share

Motivation and attitude variables
Wanted player 2 to have a high
payoff 'every time'

Wanted player 2 to have a high
payoff 'sometimes'

Did not want player 2 to have a higd
payoff ‘every time'
Did not want player 2 to have a higd
payoff 'sometimes'

Wanted equal payoffs for myself
and player 2 'every time'
Wanted equal payoffs for myself
and player 2 'sometimes'
Avoided payoffs for myself that arg
much higher than player 2 'every
time'

Avoiding payoffs for myself that arq
much higher than player 2
'sometimes'

Used the potential amounts of
money received to anticipate the
choice of player 2 ‘every time’
Used the potential amounts of
money received to anticipate the
choice of player 2 ‘sometimes’

Did not want to have a low payoff
‘'every time'

Did not want to have a low payoff
'sometimes’

Wanted to have the highest payoff

>

>

0.555***

0.193***

0.142***

2 0.097***

-0.109***

-0.023

-0.205***

-0.044

-0.102**

possible 'every time'

0.049

0.081**

0.466***

0.153***

0.092*

0.084**

-0.082**

-0.072*

-0.240%*

0.545***

0.176***

0.160***

0.071**

-0.204%%*

-0.140%*

-0.105%***

0.285***

0.065**

0.062

0.076**

-0.096*

-0.118***

-0.084**

0.309***

0.134***

0.004

0.006

-0.016

0.035

-0.030

0.372%**

-0.039

0.058

0.389***

0.234***

0.022

0.073*

-0177***

-0.079*

-0.112*

0.110***

-0.048*

-0067***

0.238***

0.086***

0.127***

0.112%**

-0.023

-0.034

-0.105***

0.264***

0.104***

0.336***

-0.094% 0,177

-0.014 -0.086***
0.281***
0.254***

-0.041
0.007 0.013
0.063** -0.070*

0.026 -0.114***

-0.065 -0.117**

0.117%+*

0.128***

-0.089***

-0.007

0.249***

0.116***

0.146***

0.094***

0.004

-0.036

-0.100***
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Gamel Game?2 Game3

Game4

Game 5

Game 6

Promiseto
share

Message
received

No
message
received

Promise
to share

Message
received

No
message
received

Wanted to have the highest payoff
possible 'sometimes'

Responded to the promise of playe

2 'every time where relevant'

Responded to the promise of playe

2 'sometimes'

-0.019 -0.096* -0.144%**

=

=

Used whether or not player 2 made a

promise to share to anticipate theif
choice whether or not to share
‘every time where relevant’

Used whether or not player 2 made a

promise to share to anticipate their
choice whether or not to share
‘sometimes’

Attitude index representing attitude
in accordance with self-interest an
standard economic assumptions o
self-interest

Attitude index representing attitude
in accordance with altruism
Attitude index representing attitude
in accordance witlthe avoidance
and undesirability of lying
Observations

LR Chi-squared
Pseuddr-squared

Log likelihood

Wald test comparing these modelg
to the equivalent promise models
Wald test comparing these modelg
to the equivalent message receive
modelg?

Wald test comparing games 5 and

S-0.349%** -0.363***

)

s 0.160

1580
619.19
0.31
-687.81

1592
439.23
0.20

-882.74

1594
490.09
0.24

-765.11

613

-0.040

0.173*

1588
205.37

0.10

-973.58

0.015

0.238**

-0.293***

1568
172.47

0.08
-967.73

0.035

0.495***

0.205***

-0.019

-0.041

0.554***

1554

835.85

0.39

-643.32

131.55

-0.076**

-0.186***

-0.084**

0.075

1561
308.27
0.18
-682.78
58.55

136.95

-0.013

0.364***
-0.207***
1573
153.32

0.08
-895.07

27.96

0.003

0.374***

0.237***

-0.002

-0.013

0.594***

1563

706.37

0.35

-649.14

70.33

16.48

-0.078**

-0.208***

-0.149%

0.120*

1569
322.65
0.19
-688.56
68.04

109.88

41.74
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Notes: Reference group consists of ‘male’, ‘faculty of arts’, ‘aged under 21’, ‘monthly term-time expenditure £0-12@", “avoided payoffs for myself that are much
higher than player 2 'nevertyanted equal payoffs for myself and player 2 'never”, ‘wanted to have the highest passiffe 'never” and for game 1 ‘used the potential
amounts of money received to anticipate the choice of player 2 ‘never”, ‘did not want to have a lownmmff, ‘have aitudes of weak agreement with statements
regarding self interest and standard economic assumptions based on self-interest’, and for game 2 ‘usedattemmtetsibmoney received to anticipate the choice of
player 2 ‘never”, ‘wanted player 2 to haeehigh payoff ‘never”, ‘have attitudes of weak agreement with statements regaldirigm’ and for game 3 ‘have attitudes of
weak agreement with statements regardirfjisterest and standard economic assumptions based on self-interest’ and for gianeot want player 2 to have a high
payoff 'never” and ‘have attitudes of weakegment with statements regarding altruism’.

* significant at 10%; ** significant at 5%; *** significant at 1%
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Table A2

Pearson’s correlation coefficients for thetiwation and attitude varialdaused in the models estaied in tables 6, 7 and 8

Wanted player 2 to Avoided payoffs for Used the potential Wanted equal payoffsDid not want to have a
have a high payoff myself that are muchamounts of moneyfor myself and player 2 low payoff

‘every time’ higher than player 2 received to anticipate
the choice of player 2

Every Sometimes Every Sometimes Every Sometimes Every Sometimes Evetyme Sometimes

time time time time
Wanted player 2 tg¢ Everytime| 1
have a high payoff Sometimes -0.1903 1
‘every time’
Avoided payoffs fof Everytime| 0.2643 0.0164 1
myself that are much Sometimes 0.004  0.2652 -0.2337 1
higher than player 2
Used the potential Every time| -0.0286 0.0937 -0.0411 0.0585 1
amounts of money Sometimes -0.0656 0.0054 -0.05 0.0116 -0.5386 1
received to anticipat
the choice of player 2
Wanted equal payoffsEvery time| 0.2513 0.0968 0.3229 0.1407 -0.0522 -0.1369 1
for myself and player 2 Sometimes -0.1331 0.1725 -0.1587 0.1291 0.0919  0.1139 -0.5772 1
Did not want to have a Every time| -0.0814 -0.0943 -0.1717 -0.1479 0.161 0.0416 -0.3141 0.092 1
low payoff Sometimes 0.0455 0.1323 0.0766 0.1952 -0.0979 -0.0074 0.2497  -0.0385 -0.7977 1
Responded to thgEverytime| 0.0978 0.1267 0.0758 0.1019 0.0481  -0.0535 0.236 -0.0642 -0.0682 0.0994
promise of player 2 Sometimes -0.1192 -0.0479 -0.0774 -0.0261 -0.0107 0.089 -0.1962 0.1488 0.0682 -0.05
Did not want player 2 Every time| -0.0658 0.1441 -0.0215 0.1852 0.0298 0.1084 -0.0036 0.1618 -0.0704 0.1363
to have a high payoff | Sometimes 0.093  -0.0143 0.0231  -0.0932 -0.0754  -0.1452 0.1127 -0.15 -0.0575 -0.0269
Used whether or not Every time| 0.0007 0.0221 -0.0494 0.0208 0.1437 -0.0875 0.042 -0.028 0.0941 -0.0422
player 2 made & Sometimes -0.0446 0.0434 -0.0141 0.0451 -0.0604 0.162 -0.1019 0.1491 -0.0331 0.0497
promise to share tq
anticipate their choice
whether or not tg
share
Wanted to have thgEverytime| -0.0867 -0.2151 -0.1393 -0.2777 0.0813 0.0773 -0.3366 0.0087 0.3765 -0.3
highest payoff possibleé Sometimes -0.0344 0.2458 -0.0039 0.2691 -0.0097 -0.0089 0.1329 0.0979 -0.1647 0.2138
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Wanted player 2 to Avoided payoffs for Used the potential Wanted equal payoffsDid not want to have a
have a high payoff myself that are muchamounts of moneyfor myself and player 2 low payoff
‘every time’ higher than player 2 received to anticipate
the choice of player 2
Every Sometimes Every Sometimes Every Sometimes Every Sometimes Evetyme Sometimes
time time time time
Attitude index representing altruism 0.1053  0.0358 0.0816  0.0652 0.0069  -0.0051 0.1785 -0.0451 -0.0788 0.0397
Attitude index representing attitude$.0861  0.046 0.0387  0.0598 -0.0646 -0.0308 0.1445  -0.0046 -0.0597 0.0225
in accordance \th the avoidance
and undesirability of lying
Attitude index representing self-0.1067 -0.0682 -0.0973 -0.0807 0.0271 0.0721 -0.246  0.0962 0.1157 -0.0585
interest and standard economic
assumptions based on self-interest

Responded to theDid not want player 2 Used whether or not Wanted to have theAttitude

Attitude index

promise of player 2  to have a high payoff player 2 made a highest payoff index representing
promise to share to possible representing attitudes in
anticipate their altruism accordance
choice whether or not with the
to share avoidance
Every Sometimes Every Sometimes Every Sometimes Every Sometimes and
time, time time, time undesirability
where where of lying
relevant relevant
Responded to the promise [oEvery 1
player 2 time,
where
relevant
Sometimes -0.8004 1
Did not want player 2 tq Every time| -0.07 0.1505 1
have a high payoff Sometimes 0.1674  -0.1933 -0.6901 1
Used whether or not playgrEvery 0.3421 -0.2226 -0.0552 0.0817 1

2 made a promise to shardime,
to anticipate their choice where
whether or not to share relevant
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Responded to

theDid not want player 2 Used whether or not Wanted to have theAttitude

Attitude index

promise of player 2 to have a high payoff player 2 made a highest payoff index representing
promise to share to possible representing attitudes in
anticipate their altruism accordance
choice whether or not with the
to share avoidance
Every Sometimes Every Sometimes Every Sometimes Every Sometimes and
time, time time, time undesirability
where where of lying
relevant relevant
Sometimesg -0.2499 0.326 0.157 -0.1684 -0.7714 1
Wanted to have the highesEvery time| -0.163  0.1235 -0.0769 -0.0988 0.0249  0.0117 1
payoff possible Sometimeg 0.115 -0.0584 0.1408 -0.0182 0.0243 0.016 -0.7891 1
Attitude index representing altruism 0.1765 -0.1093 0.0211 0.073 0.0687  -0.0725 -0.1222 0.051 1
Attitude index representing attitudes in | 0.2719  -0.2041 -0.0322 0.1484 0.0947  -0.1051 -0.1063 0.0511 0.3277 1
accordance with the avoidance and
undesirability of lying
Attitude index representing self-interest| -0.2055 0.1315 0.0461  -0.1946 -0.0903 0.0998 0.2141  -0.0995 -0.5232 -0.3996

and standard economic assumptions
based on self-interest




Notes

! Refer to Sethi and Somanathan (2003) for a comprehensive discussion of the large literature using
game theory to model reciprocity.

% The use of internet experiments is becoming increasingly popular, for a comprehensive discussion of
the advantages and disadvantages see Charnesg2§i04l). The questionnaitie available from the
authors on request.

% In the questionnaire the explanation of each galades details clearly explaining how much each
player receives for every combirati of choices from the respondemidathe other player, player 2.

The explanation of games 2 to 6 includes details of how the payoffs are changed from thes previou
game in order to firstly clearly indicate the differences between the payoffs in that game and previous
games, secondly make the instructions as clear athpoand thirdly enable respondents to be able to
quickly understand the differences in each of th@em No information igiven regarding how the
respondent could or should make their decision, hence the individual will have to determine their own
criteria for making their choice, and even if thege already familiar witlgame theory they must
decide whether to act accordance with the theory.

“ A probit model with an equivalent dependent variable which equals 1 for cooperate and 0 for defect is
used in Hu and Liu (2003). Their estimated modekysersonal characteristics, promises received and
payoff levels as regressors.

® Fong (2007) uses similar model specificationtheomodels specified here. For example, Fong (2007)
uses an instrumental variable regression of offers in an n-donor dictator game on predictedf values
posterior beliefs and on personal characteristics variables. Fong (2007) also uses median and OLS
regressions predicting offers in n-donor dictator games using dummy variables as regressors
representing mid and high values of the HE scale, which is a constructed measure of attitudes derived
from responses to multiple attitudinal questions.

® The University of Sheffield had a student population of 23,399 in February 2006. All responses were
collected from 18 February 2006 until 23 March 20DiGe response rate is highthan other research-

based online questionnaires undertaken at the University of Sheffield that generally have a response
rate of 2-4.5%.

" Ages shown are for full-time students at the University of Sheffield only due to data availability, yet
all part-time and full-time students were requested to complete the questionnaire.

® The choice of responses regarding reciprocity aimg lgs motivating factors were ‘every time where
relevant’, ‘sometimes’ and ‘neverds promises are only used in games 5 and 6 and hence reciprocity
and an aversion to lying are unlikely to be motivating factors for the other games.

° The attitudes and motivations of economics stglisniiscussed in Rowen and Dietrich (2007).

19 A bivariate probit approach ofgtchoice to share and the choic@tomise was also used for games

5 and 6, and a log likelihood ratio test of rho indicated that the error terms were not correlated and
hence the univariate amarch is appropriate.

1 Wald test for equality of coefficients for the models of the choice to share and the choice to promise
for the same specification of model. For exampleglime 5 the model of the choice to share when no
message is received is compared to the choiceare sthen a message is received. The altruism index
and dummy variable only appear in the promise equation and hence the equality of coefficients is not
tested for these variables.

12 Wald test for equality of coefficients for the models for the share equations when a message is
received and when no message is received for tme specification of modeh this table. Some
motivations only appear in the models when a ngessareceived and hence for these regressions the
equality of coefficients is not tested for these variables.

13 Wald test for equality of coefficients for the models for game 6 for the same specification of model
for game 5. For example, the Waksbt statistic has the null hypotreghat the estimated coefficients

for game 6 are equal to those for the model which has the same specification but is calculated using the
data collected for game 5.
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