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Previous research concerning tiefexternal validity of mixed-motive
games as models of international conflict, interpersonai behavior, ano
» ,
behavior in large-scale social dilemmas is reviewed. The relative scar-

city of validation attempts iq comparison to the number of publications is

pointed out. IWo experiments which cast further(doubt upon the usefulness

of such games as models of any real-world reference system are briefly
. N .

described.
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1s\§ame Behavior Related to Behaviox in Any Other Situation?
r\-
c . ” ' ) . ‘ . :’

. . . . [
- Game research is interesting, relatively idexpensive and easy to JB\ '
but is 1t meaningful? Are psychologists merely creating an elaborate
system of predicting behavior in_artiflcial(systems of their owmn creation1
Despite the multitude of pu;lished studies of game behavior,‘the evidence.
for,che.external validity of such studies is sti1l unsatisfactory. This
. paper will review evidence relating Fo the external validity of mixed-motive
) ‘games and briefly present research casting ;ome doubt upon the external
vaIidity of N—person mixed—motive gamds which have recently been prOposed \
\ 7 as tools for the study of oehavior<in‘social dilemmas such as pollutiap
' and overpopulation. T . *fr, ‘ e o : . '
- In discussing the problems of validacing games, Hermann 61967) . A .
- pointed out th3t the criteria for validation vary according to the purposes “j
Z/"!.‘he study of mixed-motive gameé-ﬁas .
ifien primarily direc;ed ‘toward hypochesiS'and theory construction c0ncerning o

a » .

cooperative behavior in a variety of real-world sirqacions- The Cask of

for vhich the game was’ developed.

establishing the external validity of mixed-motive games in soéial psychology
. ‘ ' . : S0
.is Co establish'éome correspondence between’behavior in the game and behavior

in che refernce sysc-l ‘to which one wishes to generalize. )

t

. Digferent game researchere havenappeared to have at least three

* * . n

different reference systems in mind in cheir study of game behavior.. The

. .behavior of playere in such games as Ptisoner s Dilemma and Chicken has.’ = .
been compared to the behavior of nations /n che area of nnclear decerrence .-
(e.g., Gallo, 1972; RapOport, 1962). Ot leg researchers have attempted to o

< generalize Co cooperacion in face!to—facL interaccion (Relley & Scahelski :

-
»

1970' Sermat, 1970° Speer, 1972). Sti1 Lcheré have attempted to generalize

(.
’ from behavior in N—person mixed—motive> ames Co coopera;ion in large—ecaIe - .

“ .t Lo 7 . .
. f) , . ve 3}
. .

\‘l“ ’ : N '4 »
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social dilemmas such as pollution and overpopulation where cooperation must °
occur in éroups too large-for face-to-face interaction (Meux, 1923' Dawes,

HcTevieh & Shaklee, Note 1). Each of these three reference systems will
« -
be discusséd as external validation efforts are reviewed.
q.

T T Game Behavior and International Confliet -~ °

+
' : . !

. ¥ Altﬁough many . writers have promoted mixed-moti ames as models -of

|
international arms races, no empirical evidence has beén prese?ted which

S/

demonstrates that variables studied in game research operate the same "" "

7

way in conflict between natioms. Gallg (1972) noted that increasing the .
stakes in a game appears to increase the probability of,cooperation. \He

then suggested the Cuban Missile Crisis as an example from the reference
system where raised stakes'resulted in conflict resolution. Be also suggested

that the Vietnam War might continue until the stakes weré raised_toﬁtﬁe'point'
‘: - . ’ ' -
of a nu¢lear showdown. Sigce the publication of his speculations; the

¢

United States bas withdrawn before the stakes became that extrime. What,

[ :
then, can we conclude about thezcorrespondence between game behavior and

international conflict? The answer 1is, of course, nothing. But would the

conclusion have been any differeént if events had occirred as Gallg’suggested

3 »

they might? No, we would then have had two positive inStances of an inofease .

in stakes to the leyvel of nuclear threats leading to conflict redplution.
ﬁ;\:t before drawi:ng conclusiono we would want information about t}fe relitive
Iikelihood of conflict resolution under conditions of in:reaéed versus
“reduced stakes. We would also want information sbout the incidence of
raised stakes failing to produce conflict resolution. of course, no one
1is likoly to be around to record. oy draw conclusions from failures in-

conflicg tesolution under conditions of the ultimate stakfs involved in

nuclear deterrence.. , // k- é, - =

It 1s no surprise then that:no soe{al paycholog t 'has presented GVidence _‘

»

ohowiné avcorr:spondence o,tween gamo behavidr ;nd international conflict.

LU ' | Ats G .
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" A mutually exclusive and exhaustive)categorization of historical conflicts

Al

N

.regarding ftheir levels- of stakes and thelr outcdmes, conflict tesolutiom
. , . - s\

versus.war, would be required. The problem is Even more intractable vhen

-‘3 one considers the scarcity of well established findings conce;ning the effects

of particular variables oh dooperation in games. Gallo's example of a finding

from the laboratory'which might generalize to international conflict is
still being dispute3 at the level of laboratory findings (cf.‘Wrightsman,

.O'Connor & Baiet, 1972).

1

Given the difficulty of establishing the external validity of games as
tools for the study of international conflict, how is one to evaluate the
moreothan 15 years which‘social psychology has devoted to-the study of
cooperation~in games? Surely this work has not proceeded nithout demonstrating
generalization to some irteresting reference system? Unfortunately, very

T few attempts Mave been made to' establish external validity and most of the

attempts have failed to produce evidence of a correspondence between

-

cooperatibn in the game and the:reference system.

[

Most of the published studies concerning mixed -metive games and their

4

." extermal’/validity have not made direct comparisons of behavior in the game

¢ and in a'réference system. Ipstead, they have relied upon a mohel which °
T -~
proposes that cobperation in 207 situation including game face-to—ﬁice

in’teractioa -in small groups, and anonymous choices in arge-scale soclal ?
' . -

dilemmas, is at.least in part a function of~5he persbnality’ and,attitudes

of the people involved " There is a fatirly large fody of research devoted *

»

to demonstrating a relation be een attitudes o personality and game

cooperation. Sﬁch research appears to assume/ that the personality and atti-
. A - f

tudinal variables will have the same ef/;c 5 ypon cooperation in non—game

situations In this regard, tb‘ ext'erna validity of the game appears to

'

be ao assumed praperty of such"reqearc-. Perhaps, the only reason for

‘ ‘-11uding such research 1n dn attemp to evaluate progress in establishing

3
\
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thé external validity of games 1s that the personality and attitudinal

.

variables arp neasured outsi&\ the game situa{‘.ion ‘and in the case of the ,
Q

well-established measurinz instruments for personality and attitudes,. the
PO X v,

, measures t.'hemselves have already shown some ,form’ of construct or. predictive

4

validity. ) o f. . k ) >

Game Behavior. Personality, and Attigud'es

L] ’ ) ‘
In this section, personality and attitudinal .vartabies will be discussed

_ A - '
in ®rder from those least promising as predictors of game cooperatiom to

those most promising in that regsrd. ] ' Y

-~

Several personality factors ha:ve been tested fpr relationships in only
one experiment and have ylelded mo.relationship to game coogeration.
Wrightsnan (1966) tested the following factors "and found gegative, results

& .
relating to trusting or trustworthy choices in a two-trial seque tial ..

" .c¢hoice Prisoner's Di],emma game: (a’)' ‘Chein's anti-police attitudes scale,

Yb) Chein's personal optimism scale, (c). Agger's political cynlcism scales
(also negative results in Uejio & Wrightsman, 1967), (d) Rehfisch Rigidicy

Scale, (e) Berkowitz's Social Responsib,ility Scaile.

\Other" investigato:_'s ‘have tested the following variables with negative

. .
. .

results: (a) Pilisuk, Potter, Rapoport, & Winter (1965) fo\xndr no relation~

ohip between seélf acceptance and. cooperative play.,.in a' disarmanent gane;

(b) MacDonald, Kessel & Fuller (1972) found no relationship between scores

on the Rotter Interpersonal Trust Scale snd cooperative bekavior n a

equntial choice Prisoner s Dilemma gan!eﬁ (c) A measure. of altruism shoved 2

[ 4

relationship to cooperstion in four nixed-lotive games (Bixenstine &

s. Relationships have bemfomd Eut failed to replicate for the

ng variables: (a) Tho hdicalimIConservatisn Pactor of the o

- . . -
. - - . . N
. ’
.
.
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Sixteen Personality Factor Questiomnaire (16PF).was poq}tiveli related to

coopera;ive_behavior,in a version of the Trucking game (Mack, 1972), but

‘ failed to show a relationship to cooperation in the Prisoner s Dilemma oo

game (Gillis & Woods, 19711, ") the jnotional Stability Factor of the 16PF -
showed the same findings as above, i.e., pesitive findings by Mack and nega-
. !
) tive findings by Gillis and Woods, (c) the personality variables aggression

has also shown mixed results. Aggression as measured’ by the Gough Adjective .

-

Check List was positively related to defecrion in a Prisoner’ 8 Dilemma game

‘e -

- (Marlawe, 1963) in one study, but failed tq replicate '{in another (Noland J
& Catron, 1969). Aggression as. measured byithe Buss-Durkee Verbal Hostility
Scale showed no relation to‘cooperation in a¢ sequentiai choice Prisoner 8
Dilemma game (Wrightsman, 1966). - ’ : é- |
Theoretical vagpes as measured by the Allport-Vernon-lindzey Study oﬁ.
Vglues might be expected to cor}elate with cooperative choice 1in a Prisoner's
- Dileima gane because cooperation is the riskier'choice and several studies

s .

\ . y v .
have found theoretical values to be related to a preference for risk taking !

-
r'd

(Conger, Gaskill, élaé, Rainey, Sawrey, & Turrell, 1957; Scodel, 196l;i‘ ) .
Scodel,‘Ratoosh; & Minas, 1959}_Sherman,-1968). However, Mack (l972) is -.;v
" the only-investigator reporting a positive relationship between theoretical‘
values and cooperation in a mixeé-ﬁotive game (a varietv»of the Trucking
B game).. Two other studies failed to find any relation betyeen theoretical
values and cooperative.choices in PrisOner 8 Dilemma games (Bixenstina &
Blundell 1966; Bixenscine, et al, 1966) And more directly, Dolbear and
Lave (1966) failed to find ‘a relation between risk preference and cooperation ;

" in a Prisoner's Dilemma geme. -, o

)

to game behavior is quite common, “those factors which have shown relatiofiships

. - ‘ \
. Becaus® failure to replicate findings of research relating personality

but ha&h only sppeared in one study should be vieved with considerable

skepticicm. Such- factots ihcludoz.(a) cooperativeness as measured by a

{
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test of s/ocial fnsight was® positiVely related to coop7ra(ion in a Iruz_ﬁns

"Baxter, 1970) and one"ﬁublished study (HcKeown, Gahagan, & Tedeschi, 1967)
. Yy Q

, L T PRI
. . N

U

gan!e‘('Mack, 1972); (b)/ the need for power as measured by 'th( Thematic- - '

Apperception Test was related to defeétim{.in a one-t:ria'\l Prisonerfs Dilemma
» . . . ‘ R v - .

' gaxne (Terhune, 1968); (c) personal relationms’as measured by the‘Guilford -

3

Zimmerman 'j.'anperament Survey, was_ relatéd to cooperatian in a 'rruckins game
(Mack, 1972), (d) self disclosure as measured by the Jourard scale was related
‘to cooperation in a Prisoner's Dilemma' game (l(acDonald et al l972),

(e) exhibition as meahured by the Edwartds ’Personal Preference Schedule w}
L]

. ) &

related to behavior in a 'rrucking game (Mack 1972). * ‘

A final categoy of personality and attitudinal vari\ab,les includes 4
seven variabl7‘which have been most extensively explored, and while ylelding
some mixed regults, show the most propise of being significantly related

to game behavior. These se've;f factors are discussed below. %
‘1 ‘One of the earliest and most widely quoted find‘ings i3 this area

is Deutsch's‘finding (1960) that ‘authoritari,ans (éaliforn'ia F Scale)'are.\

less trusting'than non-—authorita'rians. - Subjects played a sequential choice-

Prisoner s Dilemma game.’ .They were classified as trusting if they made

a coOperative choice when responding first. Deutsch found a _point biserial

correlation of .50 p. < .001, between authoritariaim and lack of trust. ‘

Two Studies using the 'sequential choice ueﬁzod have replicated 'Deutsch's

findings (MacDonald, et al, 1972; Wrightsman, 1966). Nevertheless, using . .,

a regular Prisoner’s Dilemma paradignm, three unpublished gtudies (see

23

failed to find a relationship_betieen authoritarianism and defecting choiees:_
L )

Two studies using other game measures of cooperation a—lso {:eport negative

. results. Fry (1965) also failed to find a. relat{on between authoritarianism

+

and defectidn in a three—cboice, tacit coordination game, and Wood, Pilisuk,

‘and Urenr (1973) failed to f£ind a relation between ,authorftarianisn and reactions

/ . .
to martyr behavior in a modified thrle—person Prisoner's Dilemma game. Klein
& 4 . ’

9 . )

»



9

o

o
-
o

’ o Is Game Behavior—7 -

AT T - T~ C ey
. "' I t : N ) 7
it . e : F.s ’ .,
‘and, Solomon (1966) failed’to find arrelationship between'F dcale scores and

. defection by schizophreqics in a Prisonet s Dilemmh game.
¢ =

2. Another early and'widelz quéted finding.is that people with .

internationalist attitudes axe more cooperative in games than are people

¢

with isoIationist‘views.. Lutzker (1960)»administered a scale of internation-

- ’ t ) f v . .
_ alism ‘to 484 subjects and pafred the extreme scoring subiects in homo-

/

R » . f )
‘ geneous and heterogeneous pairs for a thirty-trial game of Chicken. He-

N . t . !
found that internationalist pairs made more cooperatiwe choices, and were.

more likely to both cooperate at, once thau vere isolationist’pa&rs.‘
|

LI Competition did not increase dver trials in internationalist pairs as

it did in other pairs. Similar findings are—reported by McClintock Earri—

son, Strand, and Gallo (1963) for a Chicken ﬁame played by homogeneous pairs

oﬂ.extreme internationalists andaéxtreme isolation&sts. McClintock -

‘
Gallo, and Harrisen (1965) found ﬁhat internationalists were more coopera-

|3

tive to a cooperative strateéy, bu‘ 1solationists werp uniformly competitive

" to either coopetative or competititve strategies wher playing an asymﬁ:tric
Prisoner ] bilemma game. Sermat ( 968) found a significant correlation )
between internationalism and * coope tion in a Chicken game.

Using games other than Chicken,| three studies have failed to find a

A Y

relationship betw&en international and tendency to céoperate in mixed

motive games. Sherman (1968) conpa ed. choices among game matrices and did

-
not find any tendency for interna lists to choose less Competit}ve

- matrices. ’ Pilisuk, et al (1965) d

not find \any relation between
1 9 n N

[N

in a six-person Prisoner's Dilemmajgame. The three failures to replicate’

’

all differ from Lutzker's 'study 14 not preselecting-extreme internationalists

- -
. . 13

and ioOIationists and in using different games. o .

3. A third variabie, need f£g achievement, has shovn a relationship

10 ‘

r

.



»
- to cooperative game , play by male’ subjects. ‘Chaney and ;‘*acke (1960) ,- using'
S <
L the Edwarde Personal Preference Sc.hedule, created male triads consisting

'\of one~subj ect high ’on'need for achievement, one high on nurturance and one
intermediate; The high achievement subjects took an active role in initiating
coopegative play in a board game allowing the’formation o} coalitions. e
Amidjaj,a and Vinacke- (1965), using the French Test of Insight, replicated

this finding for male subjects, but not‘ ior fqnales.' Terhune (1968), using'

only male Squects,' found that high—need ach*ievemenq subjects (measxr,ed by /’ -
! o
"the Thanatic Apperception Test) played one-trial Prisoner [} Dilemma games
i/ ‘e,

more cooperatirely. No failures to replicate have been reported and the

relationship has been found for two different Qxes and for three d}ffeﬁnt

-

" measures of néed for achievement. ' /‘ ) . r
b, Cognitive complexity, as a pers‘nality ‘factor, has been found to , .

i . e ! ‘

‘be positively related to cooperatiOn in two non-zero sum games ghelan

~

: & RichardSOn,’ 1969 Baxter, 1970). The related concept of tolerance for ‘7(
ambiguity, However, has shown no relationship to cooperation in a disarmament

game (Pilisuk et nl 1965),. reactions to marf:y'r behavior in a modified v

.

three—-person Prisoner's Dilama game (Wood, et al ,gl9737, or preference .
) for less competitlve Prisoner's Dileémma matrices (Sheman, 19,68).~ ,"

' 5. The personality variable dominance-subnission has quite consi;tently
’ . shown ‘a relationship to coopera:ive behavior&in Prisconer's Dilema and ’

Chicken games. Marlowe (1963) found that ‘efe;ence and aba'sement on the: “

. . Gough Adje?tive Check List, vere positively related to extreme cooperation
in 2 Prisoner s Dilemma*gme. Noland and Catron (139) réport a failufe

/ to replicate, but while Marlowe used only male &ubjects and selected ‘Y .

/extrene cooperators and defectors for comparisonm, Noland and Catron used

-

only female subjects and did not select extremes. Measuring dominance
- v
» wit}: the A-S Reacfion Study of Allport amnd Allpo.rt, Pry °(196S) found that

. pairs who were heterogeneous on dominance pla‘red a tacit coorlination gare

. 3 e
- . R
P - - | J—

.\)
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_ values, was related " cooperatlT in ore ‘Pr‘isoner 8 Di].emna study (Gillis
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. 3 . . © e

more cooperatively than did homogeneous pairs. Moore "and®Mack (1972), using .-

the A-S Reaction Study, ,fo.unﬂ) that pairs of dominant subj ects pla'ying a
risoner s Di].elmna« game ngked into double defection sooner than submissive )
or mixed pairs'*and' Qhat the p: rtion of defecting choices/ began and stayed ,.
highest irdéninant p;ir; )tnd lowest in mixed padrs. mé studies have - '

b}

tshown that high scores on the dominance _scale of. the Minnesota Multiphasic . .
Personality Inventory a;e negatively relat?&l to cooperation in Chicken

Lgames (Sermat, 1968; Sermat & Gregovich 1966) Fdr Pri§oner s Dilem:qs, the

. dominapce—submission factor of the 16PF accounted for l,l to 142 -of the var— -

- ) "
iance in cooperative hehavio:: (Gillip & Woods, 1971). A, fnilu.re to . '

replicate this finding is r‘pited by Mack (1972) using a Trucking game.
1] \ .‘

,,,6 Two measures of corncern‘with mqa;al pri‘nciples have been studied

1 4

in. re1ati0n to cooperative game behavior, vith mixed results. Bixenstine s b
. . i 3 o

Flexible Ethicality scale showed a relatiOnship to cooperation ina - .
Prisoper's Dilemma game (Bixenstine, Potash, & Wilsonm, 1953 Bixenstine &- X
Wilson, 1963), but not in an asymmetric non—zero sum game (Bixenstine, Cham- *

bers, & Wilson, L964) Factor/G of the 16PF, reflecting concern with moral

'
K

& Woods, 1971), but failed'to .re licate. in a l‘rucking game study (Mack, 1972):

7. .One attitudinal factor which might be expected' to relate to one's”
.choice in a mixed-motive vsit'ﬁation is how 'trusting or favorable an attitude

one has toward mankind in ge,neral.,/ WFig'htsman ] PhiIOSophies of Human -

l
Nature CPHN) scale was ‘related A0 a trusting, cooperatiVe response in a ! '~’ ;o
- 1,‘ :
sequent:ial Prisoner's Dilemma game (Wrightsman, 1966). Uej 10 and W ights—

man' (1967) found similar results fom Caucasion and Japanese subjects playihg

/

a regular Prisomner’ 's Dilemma game against a 762 cooperative strategy, but

only when suhjects helieved their opponent was Cauoasion, However » three L
, .

unpublished studies (see Baxter, 1970) found mixed, mostly negative resnlts.

Only some of"the esrlie; findings were repeated, and not at stat'istically

L oo
- Ay ¢
-
>,
¢ g -

. L . . Iy .-
1 .
. - 4 * - £
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.’ ethicality, PEN, and need achievem\ent have shawn

; subj'egts saw no xconnection betwegn the two experiments. Pairs of like—sexed

* . 4 . o bt peliayv
» . a . . .
s 3 . : \ ¢ v N
. N . .
% . » P g \ . . A .
f N ~. ) : . . ‘ t.
. L . N B - ’ ; L
L] ' ’

significant Tevels. Richman (1971) regdrts finding mo relation betwsen” L g
PHN -scoéres and _'coopétation.in \either of two regul’ar‘Prisoner's\ Dpil T K -
. - - [ ) v , 3

»
L 4

games or in _a'se'quential pta»y Pris'oner's Dilemma. . | . -
. . . . l

_ In summary,’ re1ationships between personality and attitudes and/ tendency |

" to cooperate in games have not been found consistently, although ‘a few o voe

\‘/ariabfes such- as authoritarianisn, internationalism, dominance, flexible ¢
¢ . .

eplicable effects.

O

Even for these variables occasional negative re lts "positive

findings are often: questionable since subjects are S@lect ‘as being ext\r'eme /‘

v
s

“and results of analysis ‘of variance are ambiguous in the sense that causal ‘ \ A
5 ‘ ) ' N
interpretatiou -are open to the same criticism as’ causal interpretations

* of correlational)‘findiags. S'ubj‘ents in the extreme grqups %ay differrom . .

~ [

N - ¥
Yrmeasured dimensions because assignment to gyoupd is not randam. : L

[N

Even 1if a relationship between game pla?ng behavior and certain person—’ -

_‘ality and attitudi:gl variables could be es ablished “ie -would only be one

(
step in the direction of establishing correspondence between games and, the

) real*horld situations they are deve;pped to study. A ndle direct approach ' .

¢ AY

would be to compare game behgvior. direetly to the analogous real-world

beb.aviors. Oaly a few: investigators have taken such an approach.

: .. | Game Behavior and 0ther Interpersonal Behavior, s
| Sermat (19”) first tested “the correspondence between subjec;t“ ) .‘:«.' ,;.'*.'
‘behavior 1n a Prisoner s Dilemma or Chicken game and their behaviﬁ' #w* ~ Lo
anothez: 1aboratory analogne of cooperation, the Paddle game. The second 4
game wae’ p‘]?ayed from one to several months later and care was taken tbat Lo ]

]

subjects consisting of one member who'had previously- played consistently . . '}l.

. ' cooperatively and «one manber who had played consistently competitively . \‘\w

Q

were. assignedv the task of develohing 81ternating use, of’ a single channel. . e ‘

As predieted subj ects who had erdusly played Prisoner’s Dilema o¢ l:i. - Lo

.
o REE SR
[ * Y “~l
’ . , " .
"
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' . "Chick\en/"vfﬁ' competitively succeeded in using the channel first in almost
- * . h ) .

every pair. .

'In another experiment in the”Same series (Sermat, 1970) both Chicken
e y

) " & and the Paddle game- were played by pairs of subjects in the same experimental

-

. session. ;Conaiderablo .consistency _of behavior was f.ound; _subjects who

. . L. ’ . -
, behaved competitively In one game situation tended to behave competitively in

the 'o'ch.:r'.
.- . 5

*

- . - . .

In .the last experiment of this study (Semat, 1970) extreme competitive

or cooperative Behavior in earlier Chicken -or Pxisoner s Dileﬁma /gahes Q"

°

tested/ for relations to behavior of a less game-like nature. Subj ects first

wrote stories under instructions stating that the experiment was designed,
- . N . .
to determine how well people use their imaginations. Subjects then read
’ - - , - B
one ant}ther's stor‘ies and discussed them for 20 minutes under no pressure

a " r
- to reach agr\xt but with instructions saying the discussion was an
-opportunity ¢t change ideas. ' Interaction was coded by observers using
. . ™~ . ) o
Bales' interaction'ccategories. No significant difference was found between -
. . v

the behavior of previously-cooperative and previously competitive subjectf.

~ .

Observers were asked to guess the gage—-playing strategy of the.‘discﬁssants

and vere unable to do so.' After the discussion subjects were a}d!n asked

. m.

te write their interpretations of the pictures.' The amount of agree\neut
= ,«E‘ - in stories ﬂf/airs with similar game-playing behavior vq higher’ than

- that shodn in stories ‘of dissimilar pairs. : ¢

' In summary,' Sermat found aimilarities between Prisoner's Dilemma -
and Chicken game behavior and behavior in another nixed-mdtive ganme, but:

important behavioral differences betweep cooperators and defectors Were not
. . , . .
found in a more natural social interaction. ‘.

I Kelley ‘and Stahelski ‘(1970) found evidence for a patterm of ‘behaviéral

and‘-pérceptual differences in cooperators and competitors in a wide variety
ot v ‘
QO  of game oituations and in survey responses concerning how they would
ERIC- c 14 |
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Y act and expect others to act in a studéqt protest Qltuétion. Their triadgle —

, hypothesis.may be briefly symmarized as follows: v " - Ry
1. People differ in their dispositions to cooﬁerate or compete. ' . //'

» ' /

. 2. Cooperators in interaction with competitors tend to become i
. i :

- behaviorally assimilated, f.e., they iespond to competition by becoming. . -

competitive, although in interactionm with another cooperator they maintain

_cooperative behavior.®

3. Cooperators are aware of their behavldralassiinilat:ioﬂt but competi-

»

tors do not realize the influence;they_hre having over interaction. !
3 4., Cooperators, theiefére, develop a world view that others are

heterogeneous with regard to cooperation and competition, but because

competitors are unaware of the 1nfluence~fhey:are having in establishing -

. . . , ‘ |

4 ‘ competitive interactions, they come’ to regard the world as homogeneouélz .

-~

competitive. . -

A

Evidence supporting’the triangle hypothesis has been found in‘four

different experimehtal games: Prisoner's Dilempa, Chicken, and two complex

g y‘
. - e . ) . w -
negotiation games, played in eight different laboratories including three =
. ' [} ?
in Europe. Two studies using surY{j responses concerning how one would .
4/// Teact and how one would expect others to react in a student protest situation

—also sqppott the triangle hypothesis. Several studies cbncerning the social

v

perceptions of high and law authoritarians also support Sgthypothesis (see
Kelley & Stahelski, 1970). Some of these studies involved +judgments made
N )

, ther écguél observation or participation 1n'rélat1vely natura2/30c1a1

fnteractions. Altboigh no studies regarding the trisngle hypothesis

' compare the behavidr of the same people in both games &nd natyral inter-

+

actions, the patterns of behavior-or behqjioral intentions arg social per-

’ cebtioni do correspond betw .settings. " '; /‘ ) . ﬂ
v . . Y . .
Speer (1972) found siderable correlationsl evidence that the vay married

+-© . couples play Prisoner's Dilemma games is related to the quality of communica-,

.‘- e ‘15 4' ;M l"- ;
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tion between them (Primary Communigation Inv\entor‘y) and their magital satis-

" y . ) , . . "‘ , ,‘J .

. faction (Marital Adjustment Test) as measured "i/th self-report scales.

In summary, some effort has been made to assess the correspondence ,

.
w-a -

between game behavtor and ether interpersonal be‘havior. Sermat (1970) Afound

no relation between game rlaying behaviér and behavior observed in a discussien.
Speer (1972) found softe evidence for correspondence between subjects'

game bebavior and their gelf reports on questionnaires concerning behavior

in other situatj.ons. Ke}ley and Stahel,ski (,1970) found a consistent pattem
FY R
of bebavior and perception across several games-@nd within questionnaire

V

respo‘nees concerning a studgnt\,protest situation. Nevertheless,, considaring
& l 4

» -

 the amount of research om mi{ed-motiﬁ"e‘ games there is vary little evidence
. . ™ < . ‘ ’
for their generalizability to other interpersonal situations.

‘Behawior in Games and inyLargLeoscale Social Dilemnas C, -

The third reference systan to which mixed-mative games have been compared

is the social dilemma situation in which cooperation is an issue in ar

’
* .

. group too large for face-tp—face interaction. ‘The Relley and Stahelski

Y~

. surveys discussed above could -be regarded as refem:'ing to large-scele
social dilemmas, but the vﬁrding of their questions was more suggestive

of face-to-face confrontatiqus between stude/nt leaders and university p
. . _ . Ji - . . . .
administrators. : N * . ) .

B

A social dilemma is 'd;fined as a situation in which an action which is
in each- gi:oup member's beat interest to pursue, results in e colw

cost to the group such that everyone tn the group would be bettery\tf ie

<

they all refrained from- stch action. For example, during pollut%alertz

\

I
people are requested to .refrain from using, their carg. Reduced ‘driving :

»

is socially beneficial (it may shorten the alert) but involves persona} cogts

in terms of delays in getting to work or greater exposure to air gollutio o’

L]

if one decides to ride a (:icycle or welk. To phrase the dilema economic

terms, individual’s self {nterests dictate couses of acti/ invo‘lving 2 R

16 .. . - R

o R . " X,
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exfernal costs. The problem of ﬁr‘bxﬂdidg collective."goods is also a
- social dilenn::a,‘ althcggh tiare self inte\rﬁe'st dictates'refraining from action,
and then all members make that'decisibn: the, co],lective goods g0 unprovided.‘,
The ranairzder of this paper will be concerned with tie empirical evidence
. -- regardin‘& the correeporxdeﬂce between behavior in 'socfal dilemmas and behavior y e

‘i d-motiv ames . . . ) >
ntmi.xe-m eg‘ . ) {‘"‘ &

N-Persor Chicken

Meux (1973) compared college students' behavior in an N—-yers&n Chicken
game with their seJ.f'reports about how they would behave in the following»

- .

four s¢cial dilemmas: (a') G:Lving up the use of one's car in Los Angeles, .

%('b) comply‘lng wirﬁ a Presidgntial request to delay expenditures to fight ‘
_inflationm, (c) refra.ining from taking a paper clip from “one's office because

' money being used to replace paper clips could be used to provide a fellow-

& shipj- (d) limiting one's family size to avoid overpopulatiou. : a ‘ . L
Subjects whose self reports ;were :Lntermediate in 'cooperativeness were o

eliminated. Twelve-person groups were then composed with each graoup cnqtaininé,
three men who predicted they would behave cooperatively in- those’four situa- ‘.w ,,‘\;
tions ‘and three men who said they would behave uncooperatively in those |
situations,.and two comparable groups of women. -The dependent measure was

' frequency of cooperat:I.Ve choices- :Ln 50 trials of a 12-person Chﬂ:ken game. R ) v .

: Subjects weTe not tol‘mw many trials to expect and vere not all’wed to oo

ccmmuqieate with one another, althoug} they sat in a row. and groups reported .

.some prior acquaintance.. ~ ’ . T L,
A three-way analysis of var;lan'ce (Se:x x Self Report gGroup) showed ‘_ Coe
a significant effect for the variable self report of coogfativeness in the

) . ! \\ - v
four large-scale dilemmas described in the qu&tj.onnaire. _ Purther analysis . "-.

of simple effects suggested that the effect held only for women. Women who

-predicted that -they would be extremely coopcrative in the sociat"&!ﬁmaa

-
Elil‘ C actullly behaved more cooperatively in the N—person Chicken game. Although .
LA Provide Ic ) - 9 . -!'
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' an analysis of variance was used in discuss ng the results, the evidence

'Is N—Person Chicken a Social D:Llemna? ' . .

.‘ the ‘only cooperator,. defection.‘.is" no longer,the dominating strategy. For

- . ‘ L , ¥s Game Behavior—15
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‘

is actually correlational in nature.’ l'ktre.u;e scoring groups on the quezf.tion--~ /

naire may differ systematicall.y from one. another on other variables as well ‘

i .

as cooperativeness in social dilemnas; i.e., assigmnent to groups was non-

o T

random. ' \

4

. In discussing fomal models of social dilemmas,’ Dawes (1975) has pointe&
cut that the two essential characterist‘icé of social dilemmas are that«defec~

tihonﬂis the dominating strategy for each fndividua'l, and' the choice of

'dominating etrategiee results in a deficient equilibrium. In order=for 4

defectiOn to be the dominating strategy, the folloving conditidh must be ) "j'
met: Let D(_) be the: player s payoff for a defecting choite when m
players cooperate, and let C(m) be the payoff for a cooperative choice when

o players cooperate, at every cholce point the foLlowing inequality must

hold:-D(m).> _C_@_'d.- 1). That is, whenever any. number m of dther people

‘cooperate, each player is better off deiecting than i:ecoming the m + 1st

. N ‘. m‘ T *
cooperator (Dawes, 1975). - - '
1 ) . ‘ y
In the 12-person Chicken game used by Meux, D(0) = -100, and C(1) = -99.
. ! ’ 0:' )

Thus, 'whe‘n ‘a player is faced with the choicgg of whether or-not to become

- - . L J

' all othe'r'choic;points however, defection is a Elominating strategy which

,results in@ deficient equilibrium, i e., * tHe result of everyone defiing'

is less’ favorable than -univ sal cooperation. Thus, although there is ‘one

—~

I

~ choice poinp for which defection is not the doninating strategy, the dilemma

"exists at 7every other choice point and one m"ight expect that the decision

making within suck a game vould resemble that in other formal models of

social dilemnas add in the real-world large-scale q&lamas. L _

)
\

The oth,er way in which Hetx'e game departs from dn 1deal formal model ) Y
'of a'social dilemma.has far’ .greater impli(:ationT for the expected extérnal

~

‘e .
. .
’ ‘et - h)
» - -
E . - “ ’ '. 18
4 ) -
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. \‘raliﬂdity of ‘the game as an an'niogue to social dilemmés. As’ Amnon Rapoport

’

*

(1967)' noted in discussing Prisoner 8 Dilemne, and as DaWes (1975) hee ‘

» pointed out in discu,ssing social dilemmae, a game involving repeated playe

\
. may not be ‘e’ dilenma at’ all. I ayers feel that their respon’?ses on one

\ s

trial cen influence their opponents tespon.see on snfsequent trials, playere
[
no lon’ger faoe only, the dilema of vhen!er to act in their own beet interests -

* - .0r to act according to sone concept of c’dlec 'iVe rationality. i Instead,

/ they face the prbblem of trying to tesﬁnd in a way which will contro]: or.
A, py P
. m~
influence the choices ‘bhich, othe‘r players w{ll make in the future. Because

‘ ] Heux s subjects were acq;zaintedﬂ,and all seer.ed ié}one room, they are eepociallx -

-
- . s

. likely to h.ave beenf involveq in, ettempting to splve the: influence problan. .
L ) l . ~t - T
The large-scale social dilemnas to which Meux a,ttemp e& generalize do  ~

¢ =
not cgntain the same msggnudeyfor iﬁfheﬂte.~ I is true. that individua‘l

-

. 3 N

-decisions about whethen bo po-llute are repeated Inany t:{.{es,~ but tX.t is doubt- .-
- ful that their owR dégisid’ns would -hnve the.-sa;ne ;poteaﬁila.l fgz' influending

. the decisions of cher ‘people. One or t'wp people whb gj.v; up their c/alrsa e g
~in Los Ahgeles are not li‘kely to bave. thé sa:n‘e effect upon other city resi—
. dents that one or two sta‘txncB cobperatprs mighE have -on ten ot.her playere '
’ - - - ‘- - . n. - .

; in an experinmntal se.ttinge- .Nor dd ‘r.l;ef J:eSidente of Los Angelee have the

- s e R

) | same pqwer to punish one anothe; 5or defecbing ohoi(:es T . .
- l " .
, co. The next s }tion descri?aee anothe:r laboratbrﬂ analogue which 1s believed g

to be more repreeenta.tive ogl large-scale social dilemés. 'Attelnpte at

Y . , f “/
externel- validation are briefly des&:ribed. “ e .. R
N-Person. Commons Dileuma . IR /‘- e }] :.,, \ i .

. ' | S .

On the basis of Hardin s analysie oﬁ the "oragedy £ the copnono”, (19'68), .

pawee (1974) de\rieed ? simpie single-'plarganfe to be used to model _the deci-‘

L 9

sion making in eocia]f dilemu HSrdin pointed dut that the tragedy of the

_ coumons eroee because the profit to be' seined from adding additional animale ‘

’ >
Q to his herd always dutweighed thr individua.l's ehare of the ,J.oeeee ruultlng
ERIC - , - .
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from reduced grazing for each apimal. In the Cqmmons Dilemma game proposed

[

cooperating._ A efecting choice resul;s in profits to the individual N
lwhich outweigh his individual share of a group fine which is spread out
over all memhers of the group. The Cammons Dilemma game‘[' defined by N

the follow ns three conditiqps. o

L [

U,, 1. ch player ho defects has his payoff incremented by an amount
b
d> O above the payoff ctg) for total cooperation.
/ 1 a

%// Players 4te collectively‘fined~d +AQ@ > 0) for each-defecting
4 .
choide, each player s share of the fine be g (d + X)/N. . ) Lo
/3. d< M@ - 1). - . e ,

- . o s ’

AN

' The definition guarantees that defection is a dominating strategy

~.

(?ondition 1) which, results in a d2ficient equilibrium (Condition 2)

»

7
Fut no player is motivateﬁ to change his decisiom. Furthermore, eweryone

;\;ﬁat is, 1f all players defect they Aare worsgk:ff than- 1f <1l coopef%tiy

is better off the more people cooperate, because the amount. gained by an .

individ defecting is less than the amount lost by the group for his

-

.‘-[ N -
'defection (Condition 3). . S .

’

Extensive efforts to esthblish the external validity of the Commons

\, .

} Dilemma game have now, been made GKcTavish, Note 2). .A brief discuesion of '
. 14

/ failure to replicate Meux's findings ‘and failure of morevextensive efforts

r

to demonstrate external validity will conclude this section,obut first

. . '

arguments will be presented to suggest that these attempts at validation

M-

were' an adequate test of the qmternaI validity of mixed-motive games as K

- .. . \'
‘Hermann (1967) has: pointed out that- the first criterion for estahlishing
‘o
a correspondence between a game aqs its referenqp system is the internal

analogues of large-scale social dilemmas.

validity af the game. Do replicstiond of the game yield similar results?

4

In two separste;ezperiments, involving 60 groups of approximately ei ne

S

. DN
i "~ ol
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. the 63I|.‘; Dilemma game in a classroom fér sizable real mocey payoffs,-the

of decisiqns made'in the group were immediate and fairly substantial. As

members. each consietent results coucernins the effeets of communication and

assumptions about other people have emerged (Dawes et al, Note 1).
‘2 The sedond criterion is that of face validity?‘_fye initial impression
4 . . . ¥ B ’
of th( game 's realism. Duriug extensive pretestiﬁi of -the Commons Dilemma
Ny

gamie; experimenters were dee 1y impressed by the seriousness with which

0 v e

subjects approached the game ituation. When one set of subjects played

*

’only two'defecting subjects were later unwilling or’“nable-to keep their”;;}y N

ill-got7en gains of $1& 00 each. Responses were completely snonymous,

yet both defectors, insisted upon volunteering pubiic confessions. One ‘

’

subject announced that he had regretted his choice and donated the money ' :

to a church charity and the other defector returned the money to the &ther

members of his group, each of whom had suffered some reduction id his winnings
-

due to the defector s choice. In conditions where subjects were gllowed

to discuss their'decisions, discussions“were usually serioua, often tense,

¢

'and;almost always included subjects spontaneous comments vegarding analogoug

‘real—worId dilemmas and the ethical implications of choices.

>

Hermann (1967) also discusses validity questions directly related to

the pse of human participants in a game designed to model a real’ beh&vioral

-

system. First, do the participant8°in the game differ in any systematic

4

way from actors in'the reference system? By using sizgble monetary payoffs
and recruiting subjects through negabaper,advertisements in poth the local 1
daily newspaper and the student nevspaper, an effort was made to reduce the

-

usual bias of research which depends upon student volunteers. The yse of

9 ¥
real payoffs varying from losing $8.00 to gaining $10.50 also helped to
ensure that players would experience motivations ia the game wvhich are sim-

- \ - a w
{lar to those of actdors in the reference System. The monetary consequences

noted in the discusaion of face validity, participants appeared very highly

21 L
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) tnvolved i the' game situation.
In discussing the current disappointing lack of demonstrated relations
.between real-world behavior and game behavior, Wrighﬁsman et al (1972)' listed
three properties thieh a ganie should- have in order to 1ncreas¢e its 11kelihood
of showing a correspondepce to other situations The first was that there
be opportunity for {nteraction. In the validation efforts to be described .
lzelw, 50 out of the total of .60 groups (ranging in size from five to eight’
/

‘members each) wer® glloved a'l0-mimte discussion period. The second and

third properties Wrightsman,et al recommended were that there be the op;;or‘
tun;l.ty for mprwisation.’ Even in the 10 noncommunicating groupe suggects '
vere run in face-to-face groups where these propgrties did exist. The-
version of the Commons Dilemma game which was examined for external validity ’
‘was, t;here.fore,. a game situation including the conditions under which one

/ - .
would be most optimistic %(, finding a correspondence with reference system

. f -
_behavior. . : ‘,

As part of a larger research project investigating the effects of ca?.mi-
‘eation and assmptions about ‘other people in commons dilama situatiou# -
::o experiments were run in which subjects participated In a single-pla'y
Cormons Dilemma.game and also fi1led out extqnsive questionnaires concerning
their past, present, and future beha.vio‘r in a wide variety of real-world
comzrons dilemma situations. A caniplete,diecuséion of ’proc.gdures, and results
for communication gnrl assumptions about oth ecple 1§ presented by
Dawes et 41 (Note 15 and a complete discussiod of the questionnaires and
ef‘forta to'Cesc' the ‘external validity of the ga.n;e -fs pr'esented by McTavish
(Note 2). . . B o . {

Subjects in these experiments met in eight—person groups and were faced
with a single pldy of the Commons Dilema game. Each player made an

— . —_—
anonymous choice betveeg a defecting choice and a coeperative choice, and

. . Lo . l B B
the payoffs to each subject depended upon the total numbef of coopergtive

v
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and defectins choices in his group. A cooperative choice earned $2.50 with
po fine to anyone; a defecting choid’.earned $12 00 with a fine of $1.50

. ‘to each.group member, including both defectors and cooperators. Defection
doiinated cooperation by $8.00 but'if 511 defected, fines exactly balanced

y payoffs and no one won anything. Subjects made their;choices privately and
- .

Qg
-

were paid and dismissed privately to maintain the gnonymity of their choices.

. In the Pirst experiment, 40 groups were run, and in the second experiment

. - ' 4
20 groups were run. . . . o .

After playing the game, but before discovering the results for his
* group (i.e., before learning the amount he.had won) each subject filled out °
an extensive questionnai;e concerning his behavior in many different real‘

world situations, ipncluding the four questions usef in Meux's research (1973).

In the first experiment the Behavior Checklist included 90 items measuring

o reo,

three kinds of behavior in everyday situatign;‘that were expected to relate
to cooperative or defecting choices in the'game. Items teppgd prosocial

' ’
behavior, antisocial behaviorf and tendency to cooperate in large-scale .

. M [
social dilemmas. Prosocial items tapped a_subject's tendency-to make

his contribution in everyday situations analogous to the p;oblem of providiné .
public goods; {ie. ., situations in which reacting prosocially involves
bearing some private cost in order to promote the general welfare. 4Examples
of the kinds of'hehavior include contributing to charities, aiding stranded
motorists, voting, serving on ad hoc community service commit ées, and writing
to- public officials. -Antisocialli;ems tapped a subjects' tendency to )
engage in the kinds of everyday antisocial acts which beneftt an individual
at some social cost. Examples include shoplifting, cheating on taxes,and
‘ . exZms, driving while intoxicated, or padding inbnrance’claims The last
category of items consisted prinarily of personal efforts to avoid contri-
buting to pollution. Examplea include recycling, reducing driving during

[

. fuel shortages or pollution alerts, conserving paper, and changing ong

- 23
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pe;sonal habits in order to avoid contributing to pollution.. Included
with;n the checklist were the four items used by Meux (1973). Thé ¢hecklist
and the Meux items were measures of the subjects' behavior in the reference

system which the*é:;e attempts to modelz In addition, in the first experiment,

each'subject Qas r;ted b} three friends for @is gegeral te;dency'to cooperate .
B in situatiots in which his individual interests conflict with the interests
of a largér group to wﬁich he belongs. -

Results of these extensive Efforts at external validation are extremely
discouraging for those of us who would 1like to be abie to study large—-scale
\social dilemmas in a laboratory setting. Meux's findings were not repli-'
cated. Subjects who scoredlextremely‘co;éeratively on Meux's items were
not more likely to cPoperate in‘the gam;. In accordancd witﬁ Meux's
analysis Procedure, extreme scotinb males and females were identified and
a'two-Vay'analysis of variagce (Sex x Cooperativeness on Meux's items) was
performed with game cooperation as the dependent variable. Neither main
effects nor interactions were significant. When subjects were dotha{}owed
to communicate the‘;esults were in the opposite diredtion from‘Meux':. In
the communicating conditions, there was d; effect for cooperativeness on
the Meux items (¥ (1, 58) = .89, p < .35). The interactidn\between sex
and cooperatiymess on the Meux items Ellso failed to replicate (F (1, 58) =
«23, p < .63). Even for female subjecté, tho§e who r?ted themselves most
likely to cooperate ig the situations Meux describdd ﬁere gzt mere likely

- . ;
to make a cooperative response in thg game. Co;relationai analysis of the
checklist items was equally discouraging. Although some correlations troh
the first éipériment were htatisticglly s}gnificant) the way a person reporegg
himself Sehaving in real-world dilemmas accdunted for very little of the

-

variance in game cdoperation. Furthermore, the way a person's friends

- rated his. general tendeacy to cooperate in social dilemmas 4id not relwgte

.

ot that person's cooperation in the game.

24
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- game which has high ‘face validity as an analogue of social dilemmas. The
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Fishbein and Ajzen (1974) nave demonstrated that behavioral items can

be scaled with the meaéuremeni\techniques normally applied'to iteps in atti-

tude scales and that such scaling procedures result in multiple—item criteria
A
wﬁich correlate more highly wiih attitudes than do single items of behavior.

\%be 90—itanCheckliBE‘was refined using such scaling procedures, including

f tion of two forms of a Thurstone scale of ‘behavior in social dileimas,
» - ! - : a

and the improved multiple—itsn behavioral crtteria weré examined for a’

- s

relationship to game behavior. A second analysis of‘the results of the»first

s

experiment showed improvements in.ability to predict game cooperation from

cooperation in everyday social dilemmas, but an attempt to cross validate

'these results In the second experiment was unsuccessful, suggesting that

the improved predictability in the first experiment was due mainly to the °

_capitalization on chance involved in sqch a post hoc analysis.
) Vo
Conclusion , - . g

L] -

»

.\ The experiments briefly summarized above describe an N~person mixed-motive
experiments included most of the conditions which o;her investigatprs have
suggested would be most likely to yield evidence o external validity Yet
extensive efforts to demonstrate external validity have failed. Enceuraging

\correlational results from the first experinent failéd to cross valida;e,
suggesting that any efforts to estainsh éxtetnal validity on the basis of
correlational findings should be viewed with considerable skepticism unless

cross validation is included. ) ,

Investigators involved in attempts to understand the determinants of

" behavior in @ixed-motive games have proposed that the games can gerve as
. . - :

models of three different reference'eystems. Yet there is, as'yet little .

3 ~

evidence thgt such games have external validity as models of agy reference
aysten of interest. Considering the amount of energy psychologist‘ have

expended in discovering the laws of behavior in mixed—notive games, it is’

T v

-

~

k2
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imdeed distressing that so 1little attention has been given to the external N
AR . . [ 4 /

validitr of’ such games. . ; ) < v,
.- The many difficulties-involved in demonstrating'e correspondenoe between
- le

»games and international confiict may explain the lack of va1idation attempts .

£ -

‘directed at that reference system, Previou% research on interpersonal -

behavior and onrlarge-scale social_diimeaS\alsofshows little evidence for

external validity. What may be;iieded is a redirection of validation attempts. .

Previous redearch has been primarily directed at showing individual con~

sistency. Researchers have attemptéd to show that those individuals who\
behave moSt competitively in games also behave competitively in interpersonal
encounters or in 1arge-sca1e social dilemmas. Individual consistency of
behavior has not been satisfactorily demonstrated. Individual differences

in game,behavior do not see; to be consistentl; related to individual differ-

ences in referendp system hehavior.

Perhaps, we need to redirect our efforts so that th& individual is

-

no longer the focus of investigation.‘ In the study of obedience, individual

-
¢

differences have accounted for very little of the variance in behavior when

r

compared to situational variabies. Current research with games as models

4

of large-scale social dilemmas shaws promise of establishing consistant
findings concerning such variables as communication and assumptions about

other people (Dawes, et_al, Note 1) and future va1idation efforts could move

\ .

away from individual analysis to compare the effects of situational variablés

-

in games to the situational variations in real-world dilemmas. "For instance,

3

' ‘ \ )
does the kind of media attentioh to social dilemmas such as pollution have

any effects on our assumptions about other people that can be studied in

’

laboratory aﬁalogues? We can conclude that individual differences Y game

behavior do not relate to individual differences in behavior in the reference
systems. \However. we have not' yet made the kinds of validation efforts nec-

o *ssary to know whether the games are good models on a more aggregate level.

K 3' ea.vo.’u. "
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