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1. Laboratory experiments for game theory.*)

Let me start by confessing that I am not a social scientist,
that I am not an expert in laboratory experiments and, moreaver,
that the experiment described in this paper was neither intended
originally to be a scientifically well planned experiment, nor, in
fact, was it executed in accordgnce with the high rigor now
achievable by the best available procedures. Yet, in spite of its
many faults, the experiment does exhibit interesting results which
are directly related to game theory and are highly important as such.

Many social scientists are under the impression that labor-
atory experiments can contribute very little to game theory.

.Aside from pointing out technical difficulties in replicating
‘a game situation in the laboratory (see, e.g., R.D. Luce and
H. Raiffall) [ 10]) - difficulties that no one can deny = it is
claimed that such experiments contribute nothing to game theory
because they exhibit descriptive phenomena, whereas game theorxy is

(2)°

normative

(1)

Numbers in square brackets referto the references at the
end of the paper.
(2) "Normative™ is used in this paper in the conditional sense

of "telling people what to do if they want to achieve certain

given goals",
*) An abstract of this paper appeared in [ll] .
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To be precise, an abstract theory is neither normative nor
descriptive as such. It is the way one interprets it and/or applies
it to human beings that may have normative or descriptive aspects.
The present author holds the viéw that it is wrong to say that
game theory can be interpreted and applied only in the normative
sense, The author also thinks that even the noimative aspects of
game theory can benefit from and be tested in laboratory experiments.

Apart from differences of the level of abstraction and the
degree of generality - the borderlines of which are difficult to
determine - game theory differs from other theories in social
sciences in the specific clientele to which it applies. The'people"
treated by social scientists are, in general, average subjects
belonging to a specific group characterized by prﬁfession, trade,
sex, ethnic relations, etc;, whereas at least some of the "players"
in game theory are expected to be highly intelligent(l)o Game
theory is interested in the behavior of wise people and does not
set a_priory limits to the thinking abilities of its subjects.

This does not mean to say that game theorists have a monopoly on
wisdom, nor that they have succeeded in characterizing the wisest
behavior. Even the present experiment, I believe, will show that

the opposite is true.

(1)

Thus, a theory which intends to analyze how best to exploit
mistakes of the opponent is still within the realms of game
theory. We also include the study of cases in which communic;
ation is not perfect, and cases in which the game situation is
not fuily known .to the players; though the study of the latter

situation has hardly begun as yet.



Thus, an army or a firm (regarded as players) that has a staff
of experts who use computers to evaluaﬁe mathematically wvarious
alternatives and who determine the operations of the army or of the
firm, can very well be’analyzed descriptively by the methods of game
theory. Even the behavior of "average" people can be explained by
game theoretical considerations if one takes into account what
possible deviations from the theoretical predictions may result from
what conceivable "mistakes®; +this has been observed by I.C. Harsanyi
in[ 71 ;

In principle, it is very easy to test the normative applic-
ations of a theory. (See R.J. Aumann U1 ]). One chooses a group
of reasonably intelligent subjects, explains the issues, suggests
the predictions of the theory as recommendations, states exactly
what goals are achieved by these recommendations and checks whether
the subjects indeed follow one's recorqmendations° If they do -
what -else can be demandedgl) This test certainly supports the
assumption that the subjects consciously are willing to accept the
said goals if they are well informed about them. Such procedures
are, of coursse, different from procedures for checking a des-

criptive application of a theory, where informing the subject of the

(1)

Care should be taken to assure that the subjects follow the ad-
vice because they are convinced by the goals and not because of
the good looks of the experimenter. This can be checked by the
subjects' accounts during the experiment and in a final, detailed
interview ., If several conflicting goals exist, one may presént

several advices based on such goals and then check which of them

is followed.,
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(1)

It has been said above that game theory is interested in the

theoretical predictions is inadmissible.

behavior of wise people. This implies that special precautions
should be taken during the experimental sessions , designed for
normative as well as for descriptive purposes. The subjects should
be intelligent enough and the problems should be simple enough to
assure that the necessary calculations and reasonings can be satis-
factorily carried out. For somewhat complicated problems, experts
equipped with computers should bebvailable to help the subjects if
they wish soﬁi The rewards should be important enough to the subjects
to encourage them to exert their best judgment. There should be no

time limit imposedg(z) The subject should feel free, and even be

(1)

For descriptive purposes one might be interested in finding
out whether the subjects possess such goals without being
specifically: informed of them. I_n such cases, of course,
the usual experimental procedurss should be used.

(2)

Even an abundant time allowanﬁe, if Speci?ied, may bias the
considerations either by creating the feeling that the problem
is extremely difficult, so that the subject might give up a
serious analysis of the alternatives, or by making the subject
believe that it is so boring to play the game that the reward

does not deserve his efforts.
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encouraged tc consult his friends and, sometimes, even experts . A
detailed recocxrd of the negotiations and an exhaustive interview should
be taken. This recommendation can hardly be overemphasized. One
should know as much as possible what went on in the mind of the
subject; why did he prefer one alternative to another; what were his
rational and irrational motives, was he subjected to extraneous
influences, etc. {(See R.J. Aumann [ 1 :], where many of the above
qualifications are treated).

An experiment may prove very interesting if the subjects con=
sciousLy or subconsciously do not conform to the predictions of the
theory. If their motives can be detected, it may be found that
either the theory overlooked some very relevant aspects of the real
life situation - this has happened in our experiment - or that the
subjects are governed by completely different motives and, therefore,
deserve a new chapter in game theory. To give a simple example:
Consider the case of three players who are to share $100 among
themselves. The mode of division is decided by majority vote, but
one player has four votes, another has three votes and the remaining
player has only two votes. Now, in spite of the window dressing,
the three players are equally "strong", because precisely every psir
of them forms a minimal winning coalition. Supposé that in an
experimental replication of this game (such experiments were actually
performed by W. E. Vinacke and A. Arkoff [ 21:]) the subjects con-
sistently split, say, in the ratio of 4:3:2 . Then, either the
subjects did not realize that the division of power was as presented

above - in which case they were simply stupid and the experiment



contributes nothing whatsoever to game theory = or they realized the
above aspect of the game (and this is quite easy to determine in an
Winterview) but, nevertheless, acted differently. In the latter
case, surely the subjects were guided by other motives - call them
"ethical motives" - which were predominating. For such people

a new branch in game theory should be invented, in which, perhaps,

preferences will depend on the way of presenting the circumstances.

2., Normative and descriptive aspects‘of the barqaining set, The kernel,

An n-person cooperative game (N ; v) is defined by a set
N = {},2,..,,r1} , the elements of which are called players, and a

function v = v(§) ~vths characteristic function - which attributes

a real number v(S) +to each non-empty subset S of N , Such

an S is called a coalition and the number v(S) is known as the

(1)

value of the coalition. For simplicity we assume

(2.1) v(ii) = 0, i = 1,25.0005n v(S)2 0 for each coalition S .

(1)

We shorten the notation and write v(i) instead of v( §i}) ,
v(ij) instead of v({i,j} ), etc. Similarly, we shorten the
notation for sets of coalitions and write {123}- instead of
{{1,2,3}}, {12, 34} instead of {{1,2} , {3,4}} , etc. The
first condition in (2.1) is merely a normalization of the
characteristic function. The second comes to avoid some

trivial modifications of the theory.



When such a game is being played, presumably the players par-
tition themselves into cocalitions, and each coalition formed
distributes its value among its members. We alsoc assume that each
player gets at least the amount he can obtain by playing alone, i.ee.,
as a l-person coalition (individual rationality). Thus, an outcome

can be represented by an individually ratiocnal payeff configuration

(i.r.poca)
(2.2) (xs 15 ) = (xl,x2w0009xn; EL,BZQOOQ,Bm) o

Here, 13 = {Blnggooo,Bm} is a partition of N into coalitions

and it is called the coalition structurxe ({c.s.) o The payoff vector

(pova) x = (xlynguoogxn) is an n-tuple which represents the pay-

ments to the players. It satisfies :

(2.3) J.Zészl = V(Bj)s J=1:25000,m 3 xiZDp i=l,Z,000,N0
J

In R.J. Aumann and M. Maschler [2] , several sets of

i.r.p.c's , called the bargaining sets , were introduced. Their

purpose is to suggest an answer toc the following question: Suppose

a coalition structure :B‘is formed in a game (N3v) . How would or
should the players share the proceeds? Among the various bargaining
sets suggested, tha bargaining &etcﬁlii) attracted the mairn
attention, because it possesses the property that for every c.s. QS

there exists a p.v. x , such that (x; B ) belongs to Mﬂ:§i)

(see M, Davis and M. Maschler [ 4 ] and B. Peleg [:l?]) o (See
alse EXZJ, where the various definitions of the bargaining sets are

summarized and computed for many of the games treated in this paper).



We refer the reader to the above mentioned papers for reviewing
the exact definitions and the mathematical properties of the bar-
gaining sets. Here we shall stay content by analyzing some numer-
ical examples in order to throw light on the relation of the theory
to actual human behavior. Consider the game A = ( {1,2,3} s W)
where v(i)= 0, i = 1,2,3 , wv(12) = 60 , v(13) = 70 , w(23}) = 90
and w(123) =0 . There is no question of the outcome if the c.ab {iZB}
or{l,Z,S} form, . but if, say, {lg 23}' forms, one may ask for thg
"proper" share of 90 among the players 2 and 3 . Suppose, B.g.,
that the i.r.p.c. (0, 30, 60 3 1, 23) is being conesidered, then
player 3 has an objection against player 2 : he can point out
that he can offer player 1 5 units (whibh surely are preferred to
the zero payment) and he will benefit by receiving 65 units. He
does not need the consent of player 2 for such an objection ( -
call it "objection (a)"). This serves, perhaps, to show that

30:60 is not the "right" split, and player 2 should grant him
mare, Similarly, player 2 has an objection against player 3 .
He can claim that he can split, séy (35525) with player 1
("objection (b)")o Unfortunately, for each i.r.p.c. with this
c.s. , at least ore player has an objection, A closer inspecticn,
however, shows that the above objections are of different kinds.

Objection (a) 4is not justified in the sense that it can be countered

by player 2 , who can offer player 1 15 units, which is more
than the 5 units offered by player 3 , and still protect his 30
original units (in fact, he receives 45 units). He does not need

the consent of player 3 +to achieve this. On the other hand,



player 2's objection (b) is justified because player 3 cannot
offer player 1 at least 25 units and still keep his 60, nor can he
obtain 60 by playing alone. The anly idi.r.p.c. , with the same
C.S., for which no player has a justified objection against any
other is (0,40,50; 1,23) .

Now, is this all relevant to the question of how would or
should the players share the proceeds? This depends on the pur-
pose of the players in playing the game. If, say, they simply
want to get maximal proceeds, then the above discussion is not
relevant but the answer is then very simplaz The coalition
structure 1,23 cannot be formed because player 2 wants 90
units and so does player 3 , and obviously they both cannot
achieve their goals. It seems that there is no escape from con-
cluding that the purpose of the players is to reach some kind of
a "stable" compromise. Thus, normatively, we can say that 4if
the players want to reach a stability characterized by the
non-existence of justified objections with respect to the outcomes,
and if the coalitionzstructure 1,23 is formed, then the par-
ticipants should split in accordance with (0,40,50; 1, 23) .

It is easy to see that the only i.r.p.c’'s which possess the above

kind of stability are

(¢o,0,0 51,2, 3)
(20,40, 0 ; 12, 3 )
(2.4) < (20, 0,50 ; 13, 2 )
( 0,40,50 3 1, 23 )
L( 0, 8, 0 ; 123 )
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I.r.p.c.'s which possess this kind of stability constitute the
bargaining set /ﬂii) o

The same model can be interpreted descriptively; namely,
that the players will negotiate various outcomes, that justified
objections will be considered good reasons to change such outcomes,
whereas unjustified objections will be discredited. Such
negotiations will continue until the players hit some i.r.p.c.' s

(l)o Such an inter-

in.JZii) s which will end the arguments
pretation can be tested experimentally. Similarly, the goals
stated in the normative interpretation can be tested by examining
whether people obey the above recommendations after it is explained

to them what goals are thus achieved(z)o

(1)

It is an open problem to find an intuitively convincing general
method (or methods) of bargaining which may lead the players

to i.r.p.c.'s in the bargaining set.

(2) The author recalls a very hot argument , which lasted about

45 minutes, with a prominent businessman in Minnesota, who re-
fused to accept a (75,25,0;12,3) outcome in a game ({l 2 3};\/)g
where v(i)=0, i=1,2,3, v(12)=v(13)=100, v(23)=50, v({123)=0
in dollars. "I am in business all my life", he said, "and I

am telling you that you cannot do business this way. You

should give a guy a break". What apparently he meant was that,
since player 2 was a partner of player 1 , he should have

been allowed more. It seemed to him that player 2 was ex-

ploited to the maximum by the above i.r.p.c. = a situatiocn
O/"O
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The bargaining set suggests several possible outcomes, but it

does not specify which one is preferable.

outcomes in

considered.,

will appear with given fixed probabilities.

jecture is that

the players will be willing to sacrifice a few units

"assure" their participation in a

(2.

One can conjecture that all the outcomes in

Obviously only three

4} are "reasonable", unless extreme cases are also
(2.4)

A more intuitive con-
"secondary effects" will take place; namely, that
in order to

2-person coalition. If this is

true, then perhaps the ocutcomes will oscillate at random around the

three main cutcomes in the bargaining set.

may result from

distinct advantage:

ticipation in a
player from the
player, say, 61
"knows" that he

pays player 3

Still another conjecture

the fact that the "strong" player 3 has a

He, and only he, can not only assure his par-
2-person coalitiom, but he also can exclude each

2-person coalition if he decides to offer the other

(1)

units . From such point of view, player 2

will also be in the coalition since, obviously, it

(Continued from
Yunheard of"®

be givem 50,

to pay him rather thamn to pay player 1 . His
page 10)
‘'in business circles - and he suggested that player 1

player 2 = 25, and that the remaining 25 be split

somewhere between l:l and 2:1 ratio, adding sarcastically that

I would soan

(1)

lose my neck doing business my way.

Of course, he will resort to such an extreme offer only in a

hypothetical

player 2

(and improbable) situation, if, say, player 1 offers

58 units and refuses to accept any amount from player 3.
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only object, then, is to milk player 3 as much as possible. The
conjécture which follows is that in real situations the coalition
{2 3} will form and player 3 will be the one who gets less than his
share in the bargaining set. We do not know how to make a g;neral
theory out of any of these heuristic arguments, but, at least, such
canjectures seem legitimate for the 3-person games.

The three i.r.p.c.'s in LAZ ii) in which a 2-person
cealition is formed are characterized by the property that each

player receives his guota(l)

provided he manages to participate in
a 2-person coalition. (The quotas are real numbers UJl,QJZyO)S N

satisfying Q)iv+'cuj = v(ij), ij =1,2,3, i .

A change in the value v(123) does not affect the first four
i.r.p.c.'s in (2.4) . 1f (2) v(123) =2 v(12), w(13), v(23), two
possibilities arise If v(123)L [9(12)+v(13)+v(23)]/2 , Say,
v(1l23) = 92 in our case, then (14, 34, 44; 123) is the unique
i.r.p.c. in .//[ii) with {123} as the c.s. It is obtained by
the players yielding equal amounts from their quotas. It

v(123) = [y(12)+v(13)+v(23)] /2 , the game has a non-empty core (3)

F

(1) The term is due to L.S. Shapley[;Q J, although he uses it

with a slightly different meaning.

(2)

We shall only be interested in such cases.

(3) The term is due to D.B. Gillies [ 6. See alsoc L.S. Shapley

and M. Shubik[‘ZDJ for information on recent studies of the

core,
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the core being the set of payoff vectors x = (xl,xz,x3) satisfying

x +x,+x.= v(123) , X+ xj;>v(ij), i,j=1,2,3, i¥ i, and

17273
x. >0, i=1,2,3 . In this case, ’(x; 123) belongs to ¢4? ii)
if, and only if, x belongs to the core of the game.

The bargaining set takes a completely different form if one
player has a negative quota. Consider, e.g., the game |
B= ( {1 23}; v), where w(i) =0, 4i=1,2,3, v(12) =20,
v(13) = 30 , wv(23) = 100 , v(123) =0 . In this case, the

bargaining set consists of

/(U’ g, O s 1, 2, 3)
(Dy 20, 0 3 12, 3 )
(2.5) < (0, @, 30 ; 13, 2 )

(0, &, 100- &3 1,23) for 20 =< ° < 710

L (o, 0, O ; 123 )

0Ff these i.r.p.c.'s , only the ocutcomes in the continuum

(0, &, 100-&K; 1, 23) ,20<€ X £ 70, are really interesting.
They are characterized by the property that no objection to them is

?
possible, lI.r.p.c. s which have this property will be said to

belong to the guasi core of the game(l)o

(l)“Quasi" » because we do not require that X% X+ xa'

Also, we specifically assign the c.s. for elements of the quasi core.

= V(123)’ ®

The same p.v. may belong to the quasi core with respect to one

c.s. but not with respect to another.
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If v(N) >=>v(1l2), v(13), v(23) ; i.e., v(N) =100 in our case,
the game has a non-empty core and (x;N) belongs to ,4Z§é) if.
and only if X is in the core of the game.

We see that even for a fixed coalition structure the bargaining
set Jzii) may contain an uncountable infinity of i.r.p.c.'s. No
intuitive criterion is known for selecting one of them as distinguished
from the others, but some attempt has been made to narrow down the
bargaining setgﬁ% ii) . Thus, in M, Davis and M. Maschler[ S ],
the kermel of a game has been defined. It is a subset of,/q ii)
which contains elements for each c.s. In the case of a 3-person
game it consists of a unique point in each c.s. The kernel f{
possesses many mathematically interesting properties (see M.Maschler
and BgPeleg[:ls ]), In the case of J-person games its predictions
sound intuitively reasonable, but in the general case nobody, in=-
cluding the inventors, believes that its predictions are preferable
to other i.r.p.c.'s in the bargaining set. At any rate, we list
here the predictions of the kernel for those c.s.'s in 3-person
games which occur in our experiment,Whenvfg is a proper subset uf,4gii).

We assume that the players are named in such a way that

v(l2)4& v(13)4& v(23) .  Let W &JZ, W,  be their quotas,

l’

Clearly, wléwzf Wiy e
For the c.s. {l, 23} , (0, 032, ch ; 1, 23 ) is in

the kernel(l)ﬁ The situation is more complicated if the c.s. {123}

is considered.

(1) It is a proper subset ofbjz il) onty if O, < B .

1
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Case A If Cdl 2 0, three procedures may occur.

Procedure 1. If v(123) =3 v(23) , the players ignore the
2-person coalitions and ( v(123)/3 , w(123)/3 s w(123)/3 123) is
in the kernel. ‘ | '

Procedure 2. If 2 vw(12) + 2 w(13) - v(23) < w(123) < 3 w(23),

then players 2 and 3 decidé to act as one player. They play
against player 1 , leaving him the amount K= [}(123) - v(232]/2.
Knowing this amount, they now share the :emainingiﬂ;[y(IZS) + w(ZBZ]/Z
in such a way that player 2 receives (ﬁLHZ - W4 )/2 and player 3

receives [j3+ Wy - wzj}/a - Here, w5 = Max (0 ; v(12) -«)

and w, = Max (0 ; w(13) - &) .
Procedure 3. If(l) 2 v(23)~-v(12)~-v(13) <L w(123)<2 v(i2) +
+ 2 v(13) - v(23) , the kernel prediction is ((ul+ d/3,Cdz+ d/3,

AR d/3 ; 123) , where d - v(123) -W =W, =Wy,
Case B . If CUl <06, only the first two procedures occur. The
first occurs if v(123)E> 3 v(23) , and the second occgurs if

v(23) = v(123) <3 w(23) .

We refer the reader to L‘S ] ’ wheré an intuitive justification

for these procedures and their common features are discussed.

(1) v . ,
The possibility that v(123) < w({23) will not interest us,

because when this occurred in the experiment, the c.s, {123}

never formed.
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Jo The procedures of the experiment.

Subjects. In all, 38 pupils (29 boys and 9 girls) participated in a
contest consisting of 123 plays. These were students of an ll-th
grade class of the Hebrew University Secondary School, Jerusalem,
Israel. The class can be classified, -intellectually, as highly above
average, because this schosl admits students on a selective basis,
and because the class consisted of students who had chosen the
scientific curriculum with concentration on mathematics and physics.
The author was the mathematics teacher of the class and in
this capacity he had taught about half of the students from grade 7,
and most of the remaining students from grade 9. During these years,
the author experimented in teaching some extracurricular chapters of
mathematics and in pemetrating more deeply into the standard subject
matter, Although Game Theory was never mentioned, it is quite pos=-
sible that their having this particular teacher was a contributcry
factor to their conforming to the predictions of the bargaining set
theory; their having been taught for many years by the author could
have conditioned the class to think (subconsciously) the way their
teacher did. The author never interfered with the actual plays, nor
did he express in the presence of the students any prediction or
judgment of the ocutcomes. The teacher enjoyed popularity among the
students, which enabled him to encourage enthusiasm amd a faithful

participation during the contest which lasted for about six months.

Mogtivating the experiment. No significant budget was available to be

distributed as rewards. Also, it is doubtful whether monetary rewards
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(1)

could hsve been of muqh importance to these highschool kids . At
any rate, other incentives had to be provided in order to assure that
the students exert their best judgment when playing the games. This
was attempted on three levels :

(1), Idealistic grounds., The subjects were told repeatedly that

this experiment was extremely important for scientific discovery,

that we trusted their faithful efforts and that we expected major dis-
coveries from this experiment. These aspects were also emphasized

by a speech made by the head master of the school prior to the ex-
periment. Such (exaggerated) arguments make an impression on

Israeli children, because ideologies of all kinds play an extremely
important role in almost every phase of life in Israel (including

the phase of participation in youth movements).

(2). Spirit of sportmanship. If you are participating in a contest,
where every participant is your friend with whom you share other
activities such as studies, premilitary training and youth movement
activities, you do not want toc appear stupid, or to be laughed at.

You try to outwit others and = at the same time - not to lose your

neck.
(3). Trying to be the champion, Three prizes were offered to the
first winners of the contest. These proved to be extremely important

towards the end, when many belated accounts were filed in.

(1)

This does not mean that children's attitude to points must in any
way be similar to the attitude of adults towards monetary payoffs.

Only an experiment can verify such a claim,
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Procedures, After the introductory speech by the head master, the

author explained the rules of the games éhd insisted that every
student copy them in his notebook (l). An example of an intentional-
ly trivial play was demonstrated on the blackboard and questiohs were
answered. All the questions aimed at a better understanding of the
rules of the games. The instructions were :

"You are reduested to take part in an experiment, designed to
study how coalitions are formed in human relations. In this
experiment you will have to play many games, and your sincere efforts
to do your best are very important to the success of this research.

We shall distribute cards among you, which will describe
the various games and will list the players in each game. To each
game there will correspond one card, and the cards will resemble the

one drawn on the blackboard. (See figure)(z).

a. David Shoshani
b. Ruth Avni

c. Jacob Carmel

a+b 60
a+c 80
b + ¢ 40

a+b+ec 150
Decision.

Time of negotiation.

(l)Dne pupil was absent. He received the instructions some other time.
(2) \

The names are fictitious
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Here are the explanations and rules for playing in the contest.
Please copy them in your notebosks.

(1) Several students are listgd,cn each card. They will be
called "players", A letter is assigned to each player: Student a ,
Student b , etc.

(2) Those coalitions which are possible in each game are
written on each card. For example, a + b, a+c , a+b+c .

(3} A number is written next to each coalition, which tells the
total number of points which the participants can éet if they decide
to form the coalition, This number is the value of the coalition.

(4) In order that a coalition will form, its members have to
agree in advance on the number of points that each of them will receive.
The sum of all the points which the members of a coalition get .is,
of course, the value of this coalition.

(5) A player can participate in at most one coaliticdn - in a
game, If he does not succeed in joining a coalition, he will get
no points in that game(l)0

(6) Each player should try to obtain a maximum number of points

in each game.

(7) The negotiations have to be carried on in the presence of
all the participants of the game, but it is permissible and advisable
that each player plan his own strategies beforehand, and alsc consult
friends or acquaintances, before negotiations start. There is no

requirement to finish the negotiations in one session.

(1)

Talking about a 1l-person coalition was avoided.
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(8) At the end of the negotiations, write on the card those
coalitions which were formed and the number of points received by
each player. For example: A coalition a + b was formed; a received
20 points, b received 40 points. Player b did not receive any point.
(9) Also, list the amount of time that the negotiations took.
Indicate the number of meetings and the length of each one of them.
(10) On the back of the card, each player should write those
reasons that brought him to agree or disagree to the various offers.
Also, the players should describe the course of the negotiations,
such as offers and counter-offers. Each player should also indicate
if he planned his strategies alone, or consulted friends and acquaint~
ances, how much time he dedicated to this (do not include the time of
actual negotiations here) and to what extent he listened to fhe
suggestions given to him(l)°
(11) Each player will participate in many games and the total
number of points that he will get, will determine his rank in the
contest.
(12) At the end of the contest, the following prizes are offered
to the players who get the highest scores:

A coupon for buying books worth I.P.(Z)lO (at that time about $6)
for first place .

A coupon for buying books worth I.P. 5 (at that time about $3)
for second place .

A coupon for buying books worth 1.P. 3 (at that time about $2)
for third place .

(1)

None of xh

G

students offered infermation on the items of this sen-
tence. It has been decided not to insist on this information in

order to make the description less awkward,

(2) Israeli Pounds.
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(13) Remember: Each game has an object of its own: In each game
you will have différent partners from those in'previoqs games; 'Theré_
fore, there is no place for agreements such as: "I will help youvnow
and you, in return, will help me later".

(14) In 6rder to avoid the possibility tﬁat some players will
try to harm a player who already has received many points, all the

players must keep in strict secret the number of points that they or

their partners have received. These should not be revealed uhtil the
end of the contest. | |

(15) Rememberi There is no time limit to the négotiations.

(16) Rémémber: You are going to play many games. ‘Even:if you
did not do welliin some games, you will be able to colléct points |
later on. | |

In each game try toiget the.maximum. Two points are better
than one, but even if you get nothing, you héve no reason not‘to try

again in the next game.

Goad luck.

Befure.answe:ing questions which you may have, let us turn to
the blackboard and see how a game may‘ba playedgl) Player b in this
game may start by offering c a sp;it. 20:20 . Player a is in
danger of obtaining 0 . He the;efore may propose a 30:30 split
with b . If player ¢ wants to avoid being leftout, he may ,
for example, offer player b a 5:35 split. At this point, player a
may suggest, say, a 70:40:40 division, and if all agree, then the
coalition a + b + ¢ is formed with this split. |

Are there any questions? "

(1)

The game on the blackboard was the game mentioned earlier.



Comments. Clearly, not all the recommendations of Section 1 were
fulfilled. Some items in the instructions are specific to this_ex-
periment. As im the pioneering experiment by G. Kalisch, J.W. Milnor,

J. Nash and E.D. Nering [ 9 1 s the games were presented directly in
the characteristic function form, all of them normalized by (2.1) .
Since no facilities were available to record the negotiations and to
review the players after each play, we asked the playefé to write by
themselves their own personal accounts. Naturally, there were many
omissions and all we could get was often only a general feeling about

(1)

the negotiations. We did insist , however, on the students playing
each game at least a day after the cards were distributed.

We waited until most of the cards in one set were returned
before we distributed another set, so that, in general, each player
was occupied with one game. Due to technic;l difficulties (e.qg,
long plays or illness of a student), it happened occasionally that a
student was occupied with as many as three plays . |

Attempts were made to make the games independent of each other.
This is why we rotated the players in the teams and asked that the
score be kept secret. From occasionally questioning the students
we learned that not only was the score concealed, but most students
did not even bother to list ita(Z) Even the first winners did nct know

that they were ranking high prior to being told so.

(1)

Yet, because of this self-writing, we could observe a few unexpected
reasonings which we could not have revealed by a questionnaire -

since we were unaware of them.

(2)

Only one student came to me at the end of the contest, protesting.

that I had made a mistake in computing the score.
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The subjects’ ccnduct; Israel is a country with many parties based
on clashing ideologies. Coalitions are a must and bargaining is a
hard fight. No wonder that the students were enthusiastic about
the contest. Some were skeptical and thought that the outcomes were
arbitrary and that you could not learn from them about real coalition
formatiaon. Others repeatedly asked whether the outcomes showed
consistency and turned out to be as predictedo(l) One student
(student no.12) was apathetic and almost never tried to win po;nts(Z).
Occasionally, a student tried to behave erratically in order to
"prove to the teacher that the theory is wreng®. | In general, how-
ever, the contest was conducted in good spirit except for occasional
complaints of "unfairness", "dishonesfy", "double crossing", etc.
The general opinion in the class was that in these plays éll tricks
were legitimate.

It was ipsisted that negotiations be carried on in the presence

of all the players(a).

Most negotiations took place during recesses
gr after school time, but quite a few students were reprimanded

because they continued some heated debates during the lessons.

(1)

The author promised that the experiment would be évaluated at

the end of the contest.
(2)

This student had difficulties at home, in the class studies, and
among his friends. He scored. much worse than the Test of the
students.

(3)

Even if a 2-person coalition formed in a 4-person game, the

two members were required to stay until the other coalition settled.
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(1)

Negotiation time ran from 3 seconds to 40 minuﬁes with an average of
10 minutes per play. Most plays ended in one session, but several
took as many as three meetings. ("Recess periods are quite short -

you know.")

There was a feeling in the class that the games did not reflect
real life, because = so they thought:- trying to be fair and not teo
deprive a friend biased the outcomes. The author believes; quite
contrarily, that in most cases the students acted as competitively as
they were capable of. At least, this is the impression one gets from
reading the accounts. Perhaps one reason for this discrepancy is
'that the plays were indeed frustrating. One never knows, des-
criptively speaking, Qhether one succeeds in achieving "the maximum"
and one tends to justify any necessary compromise by claiming that
ane is trying to be fair.

In order to introduce a random selectiqm.of the students for
the games, the names of the studgnts.were written on cards whiéh were
then shuffled.  After the shuffle, we assigned numbers to the cards
in a consecutive order. Hencefcrth,:care was taken to group the
students in such a way that at first no two of them met twice in the

(2) For the sake of the

same play and later - no three of them.
psychologist who may be interested in this experiment let me put on
record that players 1, 8, 9, 11, 20, 27, 28, 29, 32 were girls.

The rest were boys.

(1)

This was the students' rough estimate. No one measured this time
exactly.

(ZBThe whole procedure should certainly be planned better in other ex-
periments. For example, a random bias could well be propagated by

such a rotation.
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There is a remarkable degree of consistency with the predictions
of V4L§i) (column d )., Indeed, even if we reject games 25 - 28 ,
where symmetry considerations alone are sufficient to determine the
outcome, only 5 out of the remaining outcomes deviate from bJLii) by
more than 5 points(l) per player. The accounté in four out of the
five exceptional plays show that extraneous factors (fights(Z),

prestige considerations, etc.) could cause the deviations(a) « Such

factors were not present so pronouncedly in other plays.

(1)

It appears from the accounts that usually 5 points were regarded
as the first noticeable amount worth fighting for.

(2) The reason for a fight would be an obnoxious conduct of one of the
players, such as unwillingness to compromise, or not keeping
promises. In game no.32, a fight over 3 points caused the

strong player to switch to another coalition and thus lose at
least 12 points. After completing game 7 , player 2 complained
to me that she had discovered that a secret meeting had taken
place prior to the playing of the game, in which players 1 and 3
had decided on the outcome. This was against the rules which

required the presence of all the players during the negotiations.

(The accounts, of course, do not reveal the conspiracy.)

(3)

Note that four out of the five exceptional games were super-
additive. We shall later see that in such games other com-

plications arose. These will be discussed in Section 5 .
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One cannot learn from the sketchy accounts what really went on
in the minds of the players while playing, but several accounts sesem
to show that & pattern of justified objections or of objections which
were countered in the spirit of the bargaining set theory was followed
( + in column ¥ ). in other plays it is clear that other procedures

(1)

were adopted ( = in column £ § .

| If is interesting to note that the coalition of the two
strongest players was predominating (celumn k }. This is not too
surprising for the games.with a non-empty quasi core, but even out of
the remaining 12 games, only 2 ended up with the strongest player
baing~ekciuded frqm the Z=person coalition(Z) (column i ) . In
this connection, it should be noted that the stromng player received
more than his guota only in 2 plays (one of which had.a non-empty
quasi core)., A possible explanation of these phenomena is provided

in Sectiocn 2 .

(1)

O in column £ indicastes that no justified objections could
be raised with respesct to the listed offers. A blank space
means that owing to an incomplete accouht no gonclusions could

be deduced.,

{2)

In several games the two meaksst'players were in a symmetric
role, When this wes not the case, and the game had an empty
quasi core, 3 games ended up with the two strongest players
forming a coalition and 2 endsed up with the weakest and the

strongest players forming a coalition.
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Finally, it should be noted that whenever the kernel narrowed a
continuum of elements of uMJii) down to a single element, the
deviation from the kernel was very small (column e ) . We have no
descriptive explanation for this observation, except noting that a
quota of a player (predicted by the kernel) has, perhaps, a general
appeal.

Second class, In 9 out of the 27 super-additive games

{see Table 3 )  wv(1l23) was equal to v(23) . When playing these
games, a J3-person coalition formed only once (with the weakest
player receiving merely a token of two points) . This indicates
that tHé students were apparently far from being génerous in seeking
the welfare of their partners.

When playing games in which v(123) was greater than v(23) ,
a 3-person coalition was formed except in ore game.

Pareto optimum outcomes occurred in all but three of the

(1)

plays (columnag ); but 6 outcomes were not coalitionally rational

(n.c.r.); 4i.e., a proper subcoalition of the coalition which was

formed could have made more.

(1) This concept appeared first in 1. W. Milnor [ 16 1.

(The term was introduced in [ 2 1 o) It is also a special

case of Y- stability (see [10] ).
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Three games, with v(123) > w(23) , had an empty core, and the
core of four more games consisted ofba unique point. We- note that
none of the outcomes of playing the games of the latter kind fell in
or near‘the core (column j ) .

wheﬁaver the core occupied a significant portion of the Pareto
optimum possible outcomes, the players chose an outcome in the core
and therefore also in V4Lii) . This, of course, is not too much of
@ support to either of the core or of the bargaining set theories.

It is much more interesting to explain , if possible, why particular
points in the core were chosen in each case. The kernel theory is
obviously insufficient for this purpose, because of the many large
deviations from the kernel (column e ) .

On the whole, the 27 outcomes in Table 3 exhibit an embarrass-
ing situation:s Either they are quite near the kernel or they strongly
deviate from it. They also seem not to conform to almost any avail-
able solution concept. In 6 cases, even the order of the quutas is
preserved only in the weak sense (column g ) . We shall explain
these strange results in Section 5 . Meanwhile, let us point out
that one phenaomenon appeared consistently in all the plays in which a
3-person coalition was formed. The accounts show that in 11 - 13
out’ of 18 plays, the two weakest players united in their fight against
the strongest player, whereas only in 4 plays did the two strongest
players unite in the%r fighf against the weakest player (columns h
and i ) . Consequently, perhaps,the strongest player managed only

once to obtain more than hisshare in (column k).
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5. Thres=~person games (part II).

Consider the game A ;,(?‘2 3} 3 v), where v(12) = 50,
v{13) = 50, w(S) = 0 otherwise. The bargaining set LALi})
consists of (O, 6, 03 1,2,3) , (50, 0, @ } 12, 3) , (50, 0, O ; 13, 2),
(6, 0, 0 5 1, 23) and (O, Q, 0 s 123) . If we modify this game by
requiring that v(123) = 50, then the last i.r.p.c. in the previous
bargaining set is to be replaced by (50, 0, 0 ; 123) . Thus, the
only profitable payoff vector is (50, 0, 0) . This is alsc the
only p.v. in the core of the game and it is also the "central point®
in each solution of J. von Neumann and O. Morgenstern (see.L 22:{)°
Yet, +the students paid.scarcely any attention to (50, 0O, 0) .
13 plays were conducted for game A and 24 plays for game B =({l 2 é&v),
where v(12)=v(13)=60 , v(23)=10, wv(S)=0 ctherwise, which is similar
to A but its core is empty(l)“ Almost every player had the op-
portunity to play the role of the strong player (see Table 4) .
Chronologically, the following pattern roughly emerged during
the plays (see Table 5): 1In the first round, many playé of game A
ended up in a widly competitive manner;-i.e., by the strong player
obtaining 49 points and one weak player receiving a single point
(see check-marks in column c). Occasionally, the two weak players
tried to exert pressure on the strong one, threétening that'théy would

B

rather take no points than be satisfied with one boipt Or S0,

(1) Its bargeining set consists of (0,0,0 ; 1,2,3), (55,5,0 ; 12, 3),

(55,0,5 5 13, 2}, (0,5,5 § 1, 23), and (0,0,0 ; 123) . If we
put w(123)=60 » the last i.r.p.c. is to be replaced by
(53 1/3, 3 1/3, 3 1/3 ; 123) .
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3-person games (part b).
8 = The strongest player. comp. = compete,

Pt. = point. v, = [v(123)

+ v(23)]/ a.

= 2 v(123) / 3.

o

WEW = The two weakest players.
suff. = sufficient,

v

Table 5b. A descriptive analysis of the outcomes of the extreme
Key: v
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It did not take long before this last threat was reenforced hy
a new argument: The weak players(l) 2 and 3 jointly demanded a
certain su%, the receiver of which, they'announced, would be chosen
by lot(z). This was an excellent procedure to by-pass the artificial
prohibition of forming the 3-pérsan‘coalition. Indeed, by an ap-
propriate lottery, one can distributé v(12) among the three players

(3)_

in any chosen way Such a procedure requires, of course, a

"super-additivization " of the characteristic function; namely,
replacing v(123)=0 by w(123)=50 in game A and by w(123)=60 in
game B . Henceforth, this modification will be assumed.

In some cases, the weak players demanded wv(23) + Lv(123)-w(23ﬂ/2,
as if they acted as a single player. In other cases they demanded

only [y(123) - V(ZS)J /2, as if one of them simply dropped out of

the game‘mo Sometimes, the weak players even had"the nerxve" to

demand 2/3 »v(123), as if they were demanding the rights of two out
5)

of three playersg (See column k.)

(1) Note that, unlike the xest of the games, the strong player in

game 42 was player 3 .
{2)

They meant a lottery assigning equal probabilities.

(3)

Assuming, of course, that the points represent transferable
utility units.

(4)

The two cases are indistinguishable in game A .

(5)

Occasionally other demands were also heard (games 63, 65, 75).
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For a while, the strong player remained helpless, feeling that
he ought to accept the majority terms (column o) . Later, he
realized that he could fight back.. This he did by trying to con-
vince a Qeak player to defect from the partnership with the other
weak player. (Column ¢ shows thé reported offers which were insuf-
ficient for causing the defections.) In general, player 1 managed
to draw a weak player to his side. (This happened in about 12 plays(l).)
Occasionally, a compromise was reached, whereby the negotiated offer
was given to the winner of the lottéry. (This happened in about 6
plays(z).)

Five plays ended up in disagreement, whereby the weak players
had to divide the value w(23} between themselves , and the strong
player received no payment(a). ’

Having played and discussed so many games, most members of the
class expressed ( in various conversations) the opinion that the
best thing to do for the weak playérs is tp threaten jointly, and
the best thing to do for the strong&player is to offer a weak player
a sufficient amount - roughly equal to the expectation of the weak

player from the lottery - in order to cause him to defect. The

class also expressed the belief that th#strong player is capable of

(1)

These are check-marked in columns d and f , starting
from game 55 .

(2)

Thése are check-marked in columns e and g .

(3)

See column p .
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causing the defection, if a profitable cutcome is to be reached.
I must admit that I share this opinion with the class in spite of
the bargaining set theory. I would behave in the same manner
whether in the role of the strongor in that of the weak playex.

If an experiment convincingly contradicts a theory , one
either rejects the theory or modifies it, if possibla. Since this
experiment seems to be in conflict with several solution thecries,
it seems that the fault lies with the game representation and not
with the theories. This idea was advanced in [13:19 where it was
argued that even if a game is given in a characteristic function
form, such characteristic function may not be the Yright" function

(1)

to describe the game. This is the case if a gtandard of fairness

is known to exist among the players.
In our case, a modification of the characteristic function
ctan be determined if the following assumptions are expected to hold

for the playerss

(i) The outcome should be Pareto optimum and individually

rational. (Group and individual rationality. J. von

Neumann and 0. Morgenstern [ 22 ] ).

(ii} If two negotiation groups negotiate a share of o¢ units,

if the first group can controcl B units and the second can

control Y units, &K = /3% J o then an equal split of the

extra profits will result; namely, the first group will

receive B 4+ (o P ¥ )/2 units and the second group
T i

will receive ¥+ (awaBw'X })/2 units (assumption on the

standard of fairness).

(1)

Detailed discussions and exact definitions of .the terms which we
now introduce are provided in [ 13 7.
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Thus, although v(23)=0 or 10 , in our games, the coalition

{2 3} can act as a single pegotiation group, bargaining with player 1
over the share of v(123) . By (ii) , they will receive
u(23) = v(23) + |v(123) = v(23) = D]/?. We argue that, realizing
this, the coalition {2 3} should regard its power as u(23) instead
of wv(23). By the same token, player 1 , as a l=-person coalition
should regard its power as wu(l)= &(123) - v(23i]/2 . By applying
the above considerations to all the coalitions, one arrives at the
canstant sum repfesentations of games A and B in terms of the power
of the various coalitions: wu(1)=25, u(2)=0, u(3)=0, u(l2)=50,
u(l3)=50, u(23)=25, u(123)=50 for game A , and u(l)=25, u(2)=0,
u(3)=0, u(12)=60, u(13)=60, u(23)=35, u(l23)=60 for game B . The

parts of the bargaining sets based on these new characteristic

(1)

functions » in which the p.v. is Pareto optimum, are, respectively:
(37 1/2, 12 1/2, O 3 12, 3)

(5.1) (37.1/2, 0, 12 i/2 3 13, 2 )
(33 /3, 8 1/3, & 1/3 ;3 123 ) ,

and
(42 1/2, 17 1/2, O 3 12, 3 )

(5.2) : (42 1/2, @, 17 1/2 ;s 13, 2 )

(36 2/3, 11 2/3, 11 2/3 ; 123 )
These will be called the modified(z)bﬁtiim)'s, and ( {i 2 3} , u)

will be called "the modified game",
(1)

These characteristic functions do not possess the normalization
u(i)=0, i=1,2,3.

The upper index is motivated by the requirement that the outcome
is an imputation in the sense of R.D. Luce and H. Raiffa [lD_]Q

(2)
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Strictly speaking, assumption (ii) is not a standard of fairness
in the sense of[13], because it lacks information on the share of an
amount among three players. We shall regard it as an imperfect form
of a standard of fairness, Actually, if the members of»{Z 3} realize
it, they can enter the game as iwo negotiation groups, bargaining
with the third negotiation group (i.e., player 1 ) over the share of
v(123) . Let us, therefore, add another assumption on the standard

of fairness:

(iidi) If three negotiation groups negotiate a share of <

units, if, separately, they can control 6, 4 and or

units, respectively, o > 3+ J + 4, then an equal

split of the extra profits will result; namely, they

will receive [ +(a- (-¥~4)/3 p F4( A= Bu ¥=d)/3 and

d +( ot P r=0)/3 , respectively.

Now, a 2-person coalition is allowed two aptionss it can
declare itself either as a single negotiation group or as two
negotiation groups. It will certainly take that alternative which
renders it the largest power. In our games, the coalitions {l 2}'
and {l 3} will prefer to act as a single negotiation group, bécause
50>2/3 » 50 and 60>2/3 * 60 , whereas the coalition {2\3} will
prefer to act as two negotiation groups, because 50/2 £ 2 »50/3
and 10 + (60-10)/2 £ 2 * 60/3 .

With this standard of fairness, the games are represented,

in terms of the power of the coalitions, by :
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w(l) = 16 2/3, w(2) =0, w(3) =0, wl(l2) = 50, w(13) = 50,
w(23) = 33 1/3, w(123) = 50 and w(l) = 20, w(2) =0, w(3) = @,
w(l2) = 60, w(i3) = 60, w(23) = 40, w(123) = 60 o The correspond-
ing bargaining sets are :

(33 1/3, 16 2/3, @ 5 1,2 3 )

(5.3) (33 1/3, 0, 16 2/3 13, 2 )

»o

(27 7/9, 11 1/9, 11 1/9 ; 123 )

for game A, and

'(40, 20, O s 12, 3 )
(5.4) (40, 0, 20 s 13, 2 )
(33 1/3, 13 1/3, 13 1/3 ; 123 )

for game B. We shall call these bargaining sets - the bargaining

sets LALilm)'s derived from the cosperative standard of fairness

(see [ 13 ])(l) o

(1)

Another possibility is that the players in a coalition, say,
{ 2 3 }, act as two players, but demand w(23)+2Ev(123)-v(23[]f33
i.e., demand to split the extra profits in a 231 ratio (in

addition to their own value). If every coalition acts this

way one obtains Harsanyi's upraised game (see [ T ])° The
upraised game coincides in game A with our representation based
on the cooperative standard of fairness. For game B it yields
z(1l) = 16 2/3, =z(2) =0, z(3) =0, =z(12) = 60, 2(13)‘= 60,
z(23) = 43 1/3, 2z(123) = 60, and the resulting bargaining set is:
{[tas 172, 21273, o 5 12, 3), (38 1/3, 0, 212/3 ; 13, 2),

(31 1/9, 14 4/9, 14 4/9 123)} . It seems to us that
O/D
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Clearly, an attempt to explain the players' conduct by ob-
serving that each outcome falls within, say, 5 points from one of
the various alternatives is not too convincing, because any quota-
preserving outcome, chosen at random, has a good chance of being in
the neighborhocod of one of the ssven alternatives. Instead, we

shall try to read from the students' written accounts which of the

alternatives the playeré had in mind, and then check if the numerical
outcomes fell indeed within the neighborhood of the bargaining set.
Accordingly, we make the following rules 3

l. When it did not occur to the weak players that they could

4 (1)

unite against the strong one, we check-marke column ¢ of

Table 5, (see also column h), (The case of the naive weak players)

(Continued from boftom of page 41.)
either the subjects did not possess this standard of fairness,
or they were not sophisticated enough to realize this possibil-
ity. At any rate, the coalition {2 3} never asked for a sum
as high as 43 1/3. For this reason, we shall not explore this
variant, although, a priori, it is as reasonable as the

cooperative standard of fairness.

(1)

We also check-marked game 75 in fhis column. In this game a
very low offer caused a weak player to defect, whereupon the

other weak player retaliated by competing wildly. (A similar
situation arose in games 45 and 59, but the offer was high and

the retaliator managed to§ave for himself a substantial amount.)
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2. Any outcome which was not Pareto optimum was marked by "disagreement"

in column p . These five plays will be excluded from the sub-
sequent considerations,
d. If the weak players jointly demanded either v(23)+%[y(123)mv(23ﬂ

or 2v(123)/3 and the strong player accepted the term, and if a

decision on the distribution was a log we check-marked(l) column o.

(The case of the naive strong player.)

4. If a lottery was executed, then, obviously, a 3-person coalition

was formed,

5. If no lottery took place, we considered the situation as if a
2-persaon coalition.has formed. This is an ad-hoc rule, because
each weak player could assign a certain subjective probability
(say, equalling %) that the strong player would choose him as a
partner and this would be a choice by lot without an actual
lottery being performed. ,

6. If the weak players jointly demanded at first 2v(123)/3, then
they certainly saw the possibility of acting as two negotiation
groups. We regarded the game as belonging to a cooperative
standard of fairness and check-marked it in columns f or g ,
according to whether a 2-person coalition or a J3-person

coalition was formed,

(l)A joint demand of 2v(123)/3 was accepted only in game 64, We

also check-marked game 65, where the accepted joint element was

v(123)/2 °
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7. If the weak players jointly demanded at first v(ZB)#%[y(lZ3)mv(23ﬂ
or less, then they were not as sophisticated,and the game was con-
sidered as governed by the modified characteristic function
(columns d or e check-marked).

8. Whenever no joint demand was reported {(or made), we had to base
the decision on the accepted offer of the strong player. Only in
this case we had to refer to the bargaining sets (5.1) . ~-

(5.4) . Since we had already decided on what coalition formed,
'this was a choice of one of two alternatives only. We check-
marked the corresponding column.

9. Two games (nos. 43 and 73) remained unchecked. In game 43,
the weak players - out of solidarity -~ simply refused any offer
and did not ask for any, feeling that it was not right that one
of them should be deprived. In game 73, a weak player wanted
to prove to the teacher that "the accepted theory is wrong". He
therefore insisted an receiving -no points. This made the game a
Z2-person game, in which the players shared the sum v(13) almost

equally. (Column p check-marked).

Conclusions,

(l) The maximum deviation from Likéi) in the case of the naive weak
players is 1 point per player.

(2) All the cases of disagreement fell in UM/(l) o This is not

too surprising. |

(3) The deviations from the modified U¢L(1m) and from U%L(lm) based

standard of fairness /&
on the cooperative/ in the checked places were extremely small. A

deviation which is greater than 5 points per player occurred only in
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games 57 and 58 (1)

. In most cases the deviation is much less than
S points. This correlation is quite surprising. If the explanation
is true, then this means that the players modified the characteristic
function in their minds (according to their abilities of sophistication)
and then - subconsciously - tended to agree only to outcomes near the
bargaining set of the altered ' games (2) .

(4) A learning process toak place. This is indicated by the check-
markss:s At first, many naive players (weak as well as strong) gxistedo
When the weak players jointiy fought against the strong player, they
started by asking v(23) + % [v(lZB) - w(23)] R It was only later
that they realized the possibility of demanding more. However,

disagreements increased as the joint demand grew (see column P) .

(1)

The deviation was 5% points in game 58 and 8% points in

game 57,

(23 One should have checked by a detailed interview whether all the

players had in mind the same modified characteristic function
at the end of the play, or, perhaps wvariou$ standards ex;sted,
whereupon a player accepted an outcome if it‘was higher than his
"expectation®" (based upon "his" characteristic function) . 1In
the latter case, an accepfance of such payoff by one player may
have caused the players to view the game differently. We shall

later encounter such a phenomenan.
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If such subconscious activities took place, they should have

been traced also in the J-person superadditive games discussed in

the previous section.

These games suit our purpose even better than the ones just

analyzed, because (1) we know exactly which coalition formed;

the/
(2) in 18 out of 27 games,/Iwo modifications of the bargaining set

coincide (l)o This reduces the number of alternatives. On the
other hand, most students! accounts_could not disclose convincingly
which standard of fairness the players had in mind. Table 6 lists
the various alternatives and a + mark shows where good correlation
is found. Out of the 27 outcomes, 19 fall within 5 points per
player from one of the bargaining sets. Two plays deviate because

/(games 17 and 33)/
of extraneous influences/ In four games the weak players demanded

and received 2v(123)/3 and, essentially, shared it equally (2) o

Two other outcomes can be regarded as if actually a 2-person
coalition was formed in the modified bargaining set and the weakest
player received a token of 2 or § points.,

Thus, the above conéideratiohs seem to be reasonable ex-
planations of what actgally happened during the contest. These
should be regarded as conjectures which require to be tested in

further experiments.

(1) The modified game 36 @n the imperfect standard of fairness)
is not super-additive,
(2) Despite the fact that in two of these games the weak playezrs

were not symmetric.
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(1)

6. 4-persen games with flat 2-person coalitions.

Games 79 - 95 are games of the type described by the heading

of this section. Most of these games were played during a 3-month
teachers' strike. Because of the strike the cards had to be mailed
to the pupils' homes. Each student who received a card had to visit

his partners, show them the card and organize a meeting for playing
the game. Under such conditions it was almost impossible for the
students to plan their negotiations in advance, nor did they have the
opportunity of discussing their games with ofher friends. Con=~-
sequently, it seems that the students did not exhibit a high degree
of sophistication in these plays as compared with the foregeoing cnes.
Nevertheless it appears that some subconscious factors existed and
that the outcomes reveal interesting phenomena.

Four-person games with flat 2-person coalitions can be
characterized, in the normalization (2.1) , by wv(N) , N = {1ﬂz L 4}9

and by the 3-guota of the playexs. The 3=qu0ta(2) is a vector

i

(oi,cozgcoa,cud) , whose components satisfyg 03i+(l§+cuk viijk) ,

whenever i, j and k are disjoint.

(1)

A coalition is called "flat" if its value is equal to the sum
of the values of its members, taken as l-person coalitions.

In our normalization « if its value is equal to zero.

(2) The term is used here in the sense of B. Peleg [ 18]° It is

slightly different from G.K. Kalisch's J-quota (seell 8 ]D -
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The quotas in our games were always non-negative. For such
games, the bargaining set prescribes a quota share for the members
of a formed 3J-person coalition. If the core is empty and if the
' game is super-additive, the bargaining set (/M/ii) prescribes for
the grand coalition an equal deviation from the quota for all the
players. If the core is not empty, the bargaining set simply
. prescribes the core for the grand coalition (seaE 12 ]). The
kernel coincides with the bargaining set, except in the case of a
formation of the grand coalition in a game having a non-empty core.
In this case, the kernel prescribes a unique payoff vector which

is computed in[ 5 J.

Table 7 1lists the general information concerning the games,
the players, the time of negotiation, the outcomes and the

deviations from CA&/ii) . The deviations from j{; differ from

the deviations from QAL’ii) oﬁly in games 89 and 90 ; +they
are [-1, 18 1/3, -1'2/3, -152/3] and [1, 2, -7, 4] ,
respectively.  One sees immediately that the deviations from
the bargaining set are, in general, quite large for these games.
This shows that a different explanation of the various outcomes

should be sought.,
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Table 8 distinguishes between games in which a J-person

coalition formed and games in which the grand coalition formeda(l)(Z)

Only two out of 8 possible outcomes(a) were not Pareto optimum

(column e); however, attending the core occurred only when the core

was relatively large (1 out of 5 cases, see column f). In general,

the order of the 3-quota was preserved by the outcomes, but usually

only in the weak sense (column gl. A demand for coalitional

rationality did not impress the players (see "Remarks" in Table 7) .

(1)

(2)

(3)

Note that games 87 and B89 were listed twice in Table 8 o
In one case (starred) they were listed as if a J-person coal-
ition had been formed. It seems that in these games, the
coalition {2 3 4} formed first, and later, the difference
v(1234) - v(234) was distributed among the four players. In
game 83 , a J-person share of (38, 38, 44) was listed by the
players, and then it was crossed out in‘favor of the

(4, 40, 40, 46) payoff.

Game 93 ended up in total disagreement. The accounts show
that two players erroneously believed that if they stuck

together and demanded a high payoff, they would eventually get

their terms.

The remaining games are not super-additive and, hence, are

excluded from the count.
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4. Three-person games (part I).

The first 41 games consisted of 3-person games of various
types, These are summarized in Table 1, where the reader can identify.
the players, the characteristic function, the outcome and the time of
negotiation in each play(l). Deviation from the nearest element in
UALéi) is alsoc indicated.

For our analysis, it is convenient to divide the games into
two (overlapping) classes. One class consists of the games in which
a Z2-person coalition formed and the other consists of all the super-
additive games (i.e., the games which have a super-additive character-
istic function). Each game appears at least in one class, because no
J-person coalition formed in a non-super-additive game.

First class. In all the 23 plays (see Table 2), the outcomes pre-

served the order determined by the quota of the players (2)(column g ).
The evidence, however, is not conclusive to conclude that the players
preferred an outcome in the quasi-core (see Section 2) whenever this

was not empty (column h).

(1)

The table indicates situations where several meetings toaok
place, and marks the length of such meetings. First term

indicates first meeting, etc.

(2)

In two plays the order was preserved only in the weak sense .
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It seems that the players "refute" many solution concepts and
criteria of present-day game theory, but before "concluding” that

they acted stupidly, let us examine the outcomes more closely, One

phenomenon is quite interesting: In all the cases where a 3 or 4-person

coalition formed, at least one plaver deviated only very slightly from
of
the bargaining set. In Zéqﬁﬁhe cases where a 4-person coalition

formed, at least two players deviated very slightly from the bargain-

ing set, This suggests a more dynamic explanation for the outcomes.,

Indeed, an agreement on the payments is never reached simultaneously.

After some negotiations a player, whom we shall call "the key player",

may declare that he will be satisfied with a certain amount <, If
this amount seems reasonable to the other players, and if they are
willing to allow him this amount, then they face the problem of
sharing the rest. This is a new 3-person game. Taking this stand-
Peint and using our knowledge gained in the previous games, we can
distinguish between several possibilities.

A. The key plaver conditionally accepts the amount o

“Conditionally" means here that it is understood that he will accept
A, provided that a certain coalition S (of which he ié a member)
is formed. In other words, the élayers first decide to form the
coalition S , and only after such a decision has been reached do
they bargain for their shares., An écceptance of & in this case
means that the key player reserves himself the right to change his
mind if the negotiations break down and another coalition is proposed.
If $ is a 3-person coalition, and if the remaining two

players want this coalition and agree to give the key player the
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amount &« , then these two players and the excluded player in N - &

face a 3-person game in which the two players have decided to form

a coalition. Since none of these two players can make more than O 9

either by himself, or, together with the excluded player(l), both

players are of equal bargaining strength and, by the bargaining set

theory, they may share v(S) -ol any way they wish(Z)° According

to the kernel - they should share v(S) - oC equally.

If S 1is the grand coalition, then the remaining three

players face a J-person game in which they all share v(S) - & but,

again, any two of them (and, of course, each single player) cannot

guarantee themselves more than a zero payment. Thus again, they

will share v(S) - &£ either any way they wish, as predicted by OJL{I)D

ar equally, as predicted by~]< . Since :k: is a more sensitive test

in this case, we shall compare the outcomes with the kernelo(a)

There remains the'problem of deciding who is the key player, and how much

he can demand.

If the game is not super-additive, or if the outcome is not

Pareto optimum(A)g then the key player may be satisfied with his share

in V4L il) . Another possibility is that the key "player sacrifices

(1)

(2)

(3)

(4)

.The key player cannot take part in these arguments, because his

amount K is valid only 4f S is formed: i.e., if the two remain-

ing players participate.
Provided that the payoff is individually rational.

One does not need the kernel theory in order to decide that if

"all things are equal®" the players will share the proceeds equally.

This happened in our games whenever a J-person coalitiobn was formed.
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a certain amount of his "proper" share in order to participate in =&
3-person coalition., If the game is supef=additive and the outcoms
is Pareto optimum(l), then other possibilities may arise; namely,
the characteristic function may undergo some modifications due to the
presence of a standard of fairness,

By definition, the key player is the player, in the coalition

: /(explicitlv or implicitly)/

that formed, whose payment was the first to be determined/ Unfortune

/with certainty /
ately , it is impossible to identify/this player from the short

written accounts of the students. Let us, therefore, conjecture
that the key player is a player whose deviation from gJ(}l) is

relatively small and see if such a player can be chosen in such a way

that the reméining Players share their payoffs almost equally., Trhis
is attempted in columns h and i of Table 8 . (The hypothetical
kay player is underlined in column d ) ,

Whenever a 3-person coalition is formed (including games

87* and 89%), the outcomes are remarkably consistent, in ouh

= Y]

of 'l2 games a player deviates from L/%Jil) by not more than
{2}

3 points, and the remaining partners share the rest almost equally.

(1)

This happened in our games whenever a d4d-person coalition

was formed,

(2)

In most games the deviation is considerably smallexr.

(3)

The only exceptions are game 91 din which the payeft is nearly
a quota-share; i,e., nearly in u&t{l)g and gamss B8 and %4
in which the key player deviates by 10 points from U4{§l) .

but his partners still share the rest equally,




56

This explanation is not supported by the experiment in the
cases where a 4~person coalition formed. Except for games 87 and
89 , no equal share occurred among three players., And even in games
87 and 89 , it seems that the distinguished player (player 1) was
the last to join the coalition and, hence, vhe could not have been
the key player. The reason for this discrepancy is that perhaps,
whenever a 4-person coalition formed, the key player did not
condition the acceptance of his own payhent by the formation of this

4-person coalition.,

B. The key player unconditionally accepts the amount [~ OR

It is conceivable that a player k declares that he will
accept an amount X and join any coalition the other members of which
will be willing to offer him this amount. If this amount appears
reasonable to the remaining players and they agree to offer him this
amount, or if the remaining players believe that this key player will

not lower his demand, then they face a 3-person reduced game ,

(N - {k} s v¥), where v¥(S) = Max (V(S), v(SL){k}rmM) for

SCHN - {k} » except that w*(S) = V(SLJ{R}}w(iF S(J{k} is under
negotiation and w*(S) = v(S) if S is under negotiation, In
Dther_words, if. a coalition S, S C N - {k} s is used for threatening
purposes, its members can count both on the original value of their
coalition and on the original value of the coalitich which contains

them and the key player.(l)

(1)

A similar phenomenon occurs in the kernel theory, and it is used
to compute the kernel for various coalition structures. (See the

sections dealing with the method of deleting a player in[ 5 J,

C 3 Jand[ 15 ).
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Instead of guessing who is the key player, let us test

each player in a formed many-person cpoalition as if he was the key

player, assuming that his o( is'the amount he actually received in
the outcome, (Of course, the key player could have been the player
who was excluded when a J-person céalition was formed, in which
Casé we cannot guess the amount ¢ he could persistently have de-
manded, unless it is described in the written accounts(l), Let us,
therefore, hope that such player was not the key player).

For each candidate for a key player, let us compute the
reduced game for the other players and check if the payments of these
players considerably deviate from the bargaining ;eto(z) This is
done in Table 9 s €0lumn c'. Neglecting, as usual, the deviations
up to 5 points per player, we see in 16 out of 18 games (including
games B87* and g9* ) that there exist "key players" who could

Support our present explanation(a)(?%hese are marked in column ©: ),

(1)

This never happened, except for game 93 , in which two such

players existed and caused a breakdown of the negotiations.,

(2)

A deviation from the kernel of the reduced game would yield

.similar conclusions,

(3) Game 87 could be replaced by game 87* ; hence the only

exception is game 89%

Column e lists those players for whom there is some evidence in the
accounts to the effect that they could be the key players. This
column supports the check-marks in column c (one exception only) and
does not support column d in Table 8 (5 exceptions out of 8 cases),
However, since these findings are based on my subjective interpret-
ation of the students' accounts, they should be considered with
caution,
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It is interesting to realize that the strongest player(l)
never had any positive deviation from the bargaining set, and that
the remaining players nearly always deviated positively (see
column b ); moreover, the strongest player could be considered
the key player only in 10 or 1l games (marked cases in column d) .

We have offered two possible explanations for the outcomes
of games 79 - 95 ., The first seems quite convincing but it holds
only for the cases in which a 3-person coalition formed.

Of the two different axplanatiqns, A and B , which are
offered here, the latter seems to be supported by more outcomes;
yet one should place a reserved confidence in it, because it involves
a choice out of three or four possibilities. Moreover, we cannot
help feeling that the equal share for two players in almost all the
games in which a 3-person coalition formed is not coincidental.

We would have felt more at ease if the written accounts had identif=

with certainty/
ied/the key player in each case, and determined whether he did or

did not condition his consent., In future experiments of this type
care should be taken to ascertain these points, and we conjecture that
both explanations might then be supported.,

One important aspect has certainly emerged in these experiments;

namely, the possibility that the mere determination of the payment to

one player may change the original characteristic function. This

aspect becomes far more apparent in the experiments treated in the

. hext section,

(1) I.e., the player whose 3-quota is the ‘highest.
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7. 4-person quota games.

Let ( {1)2.3,4 }, v ) be a 4-person game whose character-
istic function satisfies: v(ij) = cui + Cdj whenever i 4 j

(14)0

and v(S) = 0 otherwise Here, (CUI,CU,,CU ,CL% ) is a fixed
4-tuple beiﬁg‘ the guota (or the 2-quota) of this game, . It is
Teasonable to assume that if all wv(ij) are positive, then the
coalition structure which forms consists of two 2-person coalitions.
If the quota is non-negative, it is easy to verify that the only
payoff vector for such coalition structure, which belongs tDLJLii)
is (2) (&)lﬁcoz’cua,LQA ) 3 i.e., it is independent of the particular
coalition structure and every player receives his quota.

Games 96 - 113 were 4-person quota games (with the 3 and
4-person coalitions declared not permissible). Their quotas were
all non-negative (see Table 10) . Out of the 18 plays, only 4 plays
ended ub with the formation of a single 2-person coalition. In
three of these games bath players, who remained single-person co-
alitions, had a zerc quota and, therefore, had no incentive to
form together a 2~person coalition. The reason why a 2-person

Coalition failed to form in the 4th exéeptional game (game 113) will

be explained later.

)
<l)0r one can regard every 3 or 4-person coalition as being not per-

migssible. The resulting change in the bargaining set is obvious.

5
(1)This is no longer true if, say, n = & (see[ 14 JExample 3.1 ).




61

*sawred vjonb uosxad-y 01 o[qe],
0L‘0‘0¢ ‘o) [S6-‘c] “ (hfceT0Ce’cl) oL 00T oO¢ O#T 0L 00T Q¢ 62 9¢ 6 <171
0‘0‘06°0). [0¢0] 4 (1ceTf0“06%L) o0 06 06 oL oL oot 82 8T LT g e1T
0T‘0T‘0T¢0g . [0‘0‘OT¢OT-] m (BTncfoT 0T O2%0L) 0z 0z 02 06 06 06 Jz 9% 9T L TIT
0T‘06‘0T 0L T1-‘0¢‘0¢-] T™+G=9 (STHeiTT 6O ‘On) 00T Oz 00T 08 09T 0§ <¢ ¢z ¢T 9 01T
oT‘0T‘0T ‘g [0‘Ce‘0ce~] 3 (STH2f0T CCOT¢C) o0z oz Oz 06 06 06 +#¢ +2 7T € 60T

09‘0T‘0T‘0Q [CT-‘CT“CTéCT~] A (ne‘erich’ca‘ce’¢o) oL ol O O%T 06 06 ¢¢ ¢z ¢t 7 80T
0‘0‘0‘og [S¢¢-] L (y8°¢ct0¢0°¢cl) o 0 0 08 08 08 2T 22 2¢ ¢ JoT
09 ‘0“0 ‘o [0°0] ¢ (24109 “0‘) o9 09 o0 00T 04 Oo% TI¢ T2 1T &2 90T
0L‘0g“0s ‘o [0‘0*0z~‘0g] 0T (BTncoLOgoco8) 05T o021 O¢T OL 0g 0S¢ LC OT oz T 60T
0902 ‘o4 0T [0‘0¢¢c~¢¢] ¢ (BT Hcf09‘02°ce cT) 08 QT 09 0oL 0f of J¢ c¢ 9 LT +#0T
080809 ‘0% [0‘0‘O 0] G (7€ ‘2T 080809 ‘0t) 09T OfT O4T 02T 02T 00T "C 2 91T g  ¢oOT
0L‘og‘oT ‘0z [0‘0°Cec-] T (BT“NEf0L 0Q“CT CT) oCT 0g 06 06 00T 0¢ ¢¢ e 6T L 20T
090G ‘ot “0¢ [0T-2-‘20T]  oaroT=0¢ (vTcefoC‘gn‘enoy) oTT T 06 06 og oL 2¢ ¢z T 9 10T
og‘oz‘oLoT [6-C-¢c<c] ¢T (ETHRCLCTCLCT) 00T oCT 06 06 0¢ 08 1T¢ 2z ¢ ¢ 00T
09°0T“0T0¢ [6=‘0‘0°¢] ¢ (nTfcefccotoTécC) oL o) - 02 06 04 o4 0¢ T2 =1 66
o¢‘ot‘otéoT [O0T-‘0‘0°0T] - (HTfcefoz‘0T ‘01 02) Of O4 02 o o0z o0z 62 0c TI ¢ g6
02090209 [0‘0‘0¢0] ¢ (h2‘cTf02°09 02 ‘09) 08 0% 08 o0g o2 og ge 6T 0T 2 U6
0T“05“0¢“0), [HT‘HT-“¢-4¢] oT (ne@Tine‘oc Cecl) o9 Oh 08 08 02T 00T Lz QT 6 1 96
T e w2 e w1 er =t H € 2 1 “*oN
sBlOMd (®) \\K\. S3NUTW UT uoIq®s Lerd ayg SUOTI3TTBOO BY] SIaAeTd suren
WOoJI] UOTIBTAS(Q ~Tq03au Jo WY, JO smo2qnp JO sonTep




B2

The accounts show that there were extraneous influences (fight)
at work in game 108; hence this game will be excluded from our sub-
sequent considerations.

Contrary to the predictions bf/the bargaining set, only 9 out
of the 17 plays ended up within 5 points per player from the quota.

The remaining 8 plays ended up in such a way that two players formed
a coalition and obtained their quota (within five points per player),
whereas the players in the remaining coalition received varying
amounts.

The explanation of this seemingly strange phencmenon becomes

clear at once, if one observes that in all the 17 plays, the first

coalition which formed ended Uup in a nearly quota split. Moreover,

whenever two 2-person coalitions formed, the deviations from the quota
in the first coalition to form were not greater than the deviaticns in

the second'coalitiono(l) Clearly, after a Zupersoh coalition is

formed, the game reduces to a8 Z2-person game for which every individy-

ally and group rational ocutcome is in the bargaining set.

These results exhibit in a strikingly cenvincing way the
phenomenon ebserved in the previéus section - namely, that partial
agreements may change the nature of the game,

In[_ 19 ], L.S. Shapley describes a von Neumann-Morgenstern

solution to n-person guota games(Z) (n >3) . Our cutcomes show

(1)

The coalition structures in the payoff configurations in Table 10

are listed in the order of their formation.

(2)

Our games become Shapley's quota games by superuédditivization°
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exactly the same behavior as found in his sclution which, if n is
even and if the quotas are non-negative, consists of all the imput-
ations in which (arbitrarily chosen) ne2 players receive theix
quotas and the remaining players divide their part in any arbitrary
manner.

Our experiments suggest an intuitive interpretation for
Shapley's soluti0n° As long as at least four players remain, the
game has a unlque quota and there exists a pressure on each player to
receive his quota. Sooner ar later, more and more players receive
their quotas, until two players remain and tHe.resulting reduced
2-persaon game is such that any (non-negative) split is a quota splito(l)

Von Neumann-Morgenstern solutions usually exhibit very in-
. teresting standards of behavior. One can only admire that such
standards also take into consideration the possibility that not all
the payoffs are determined at once,

As a matter of fact - our outcomes exhibit anocther interesting

phenumenon(Z): In all the reduced Z=person _games, the plaver having

the largest quota never received more than his gunta and never received

less than his partner., Thus, although the reduced gamg is an ardinary

2-person non-constant-sum game, it has a history which tells that in

(1)

Similar interpretations can be given to Shapley's SOldtlDﬂQ for
games with an odd number of players and/or quotas containing &

negative component.,

(2)

For this observation I am indebted to a gentleman whose name,

unfortunately, I do not remember,
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the past one player was stronger. The history indicates a quota share.

On the other hand, the game has also a present life which indicates

that the players are equally strong and therefore they should share

the proceeds equally. The resulting outcome therefore ocught to be

somewhere between these extreme distributions , in order to campen-

sate for the regret of the strong player who, without any fault of

his own, became weaker y and, perhaps, also to compensate for the

guilty conscience of the weak player who is now exploiting his un-

fortunate pa;tnsrm An agreement in the reduced game of play 113

came to naught on precisely these groundss The quotas of the

players were O and 70 . The player with the highest quota

(a boy) suggested a 230320 split; but the other player (a girl)

did not see why 35335 should not be the right split. Apparently

the "regret Fuﬁction" was so effective that the.boy "did not see any

sense in receiving less than 50", The reduced game in play 109 al-

most broke down on similar grounds. The players had already written

an account to this effect and then compromi&éd and erased their account.
Making use of such "psychological" factors, the players out -

smarted game theory in plays 100 and 101. The weakest players in

these games were smart enough to realize that if they waited until a

2-person coalition was formed, they would eventually receive more than

their guotas. The gquotas in games 109 and 111 were (80,168,10,10)

énd the weak players decided to choose, by lot, a player who was to
negotiate his share with player 1 without being sabotaged by the rest
of the players.

Although the existence of a quota was not mentioned to the
players, the class was intelligent enough to realize how the charac-
teristié function was derived. (On many occasions the students told me

that they knew how I had chosen the values of the coalitions.)
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8. Different types of‘stabilityo

Consider the 4-person game whose characteristic function
satisfies v(ij) = 50, for all i, . i # 3§, w(234) = 120 )
v(S) =0 ctherwise(l)a It is reasonable to assume that either the
. coalition-structure (234, 1) will form or the players will divide
into two 2-person coalitions. The bargaining set V4Lii) for these
coalition structures is |

| ( 0, 40, 40, 40 H 234, 1 )

(&, 50-4, 25, 25 12, 34 )

wo

(8.1)
( d—’ 25, 50"’“’9 25 ; l3g 24 )

(4, 25, 25, 50- ; 14, 23 ) .
where 24 < &K <£10. ( X= 2% for the outcomes in 'j( ) .
It has been observed by H. Kesten(Z) that the first i.r.p.c.

in (8.1) would not be stable if we strengthen our stability require-

ments and demand that every objection by a non-empty set of players K
against a non-empty set of players L has g céunter abjectiong where
KN L = Qb , K, L C {234:} . (See[ 2 ]f‘or details). Indeed,

set {2} can object against set {34} by joining player 4 and offering

him 5 units, and there is no way in which both plavers 3 and 4

can simultaneously protect their share of 80 units. As a matter of
fact, no payoff configuration having (1, 234) as a coalition struct-

ure can be stable in this strong sense,

(1) One may assume that, with the exception of {234} » the 3 and 4

person coalitions are not permissible. This causes only obvious
modifications in the bargaining set,

(2)

Oral communication.
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Assuming that the players want at least the type of stability
which is reflected bytAA/{i) » one can present the following a priori
arguments for and against (0, 40, 40, 40 ; 1, 234) . Player 2
may reason as follows: "If I am quick enough, I can approach player 1,
offering to share our 50 peints in such a way that I receive, say,

45 points. But if I reason this way, then, presumably, players 3

and 4 reason in a similar fashion. We therefore compete for player
1's favors and, assuming that we are of equal bargaining power
(whatever that means), I shall win with a probability equalling 1/3
If I lose, I obtain 25 . Thus my expectation from this adventure

is 1/3+45+ 2/3+25<40 . Hence it seems better for me to stick
to (O, 40, 40, 40 ; 1, 234) which, moreover, has the advantage of
yielding a symmetric payoff to the members of the 3-person coalition
vos But‘thare is every reason to believe that player 1 will not

stay put. He will probably approach, say, player 3 and offer him,
say, 45 points, promising not to listen to other offers. Will not
such a binding offer cause player 3 +to defect ? Thus, I am in a
dangerous situstion and I must compete in order to gain player 1l's
favors ... and here we go again",

.How will the players behave under such circumstances? Will théy
prefer the more stable and less symmetric outcomé, or will they stick
together against préssures exerted by player 1 ? 0One may even wonder
whether the players will choose any outcome in the bargaining'set in
view of these conflicting arguments.

Games 114 - 123 are ten games of this type (l)(see Table 11).

(1) Except that v(234) is equal to 111 in half of the games. The

bargaining set in this case is similar to (8.1), except that
7 _éabélli. ( o= 7 for outcomes in]fc )
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The school year was nearly over when these games were played,
and it was clear that they were among the last to be played. The
students were impatient and kept asking when the cutcomes of the con=
test would be announced and the prizes distributed. Efforts were
made to refurn old and forgotten cards and everyone tried to increase
his or her score in the last minute. Thus, during these games most
students fought pretty hard to win points.

It is quite significant to observe that all the ten plays
ended up in L/M/ii)g except for play 118 where the deviation.

[ -2, 2, 0, D.] is negligible,

Only one play (no.116) ended up with an unreasonable coalition
étructure(l) (13, 2, 4 ) .,

In eight plays two 2-person coalitions were formed and only
in one play (no.121) the coalition {234} emergedé_ This shows that
elthough the coalition {234} offers in V¢Lii) a symmetric share to
its members and -despite the fact that in other COaiition struciures
two of its members suffer heavy losses compared to the small gain
that one of them may obtain by juining'player 1, yet this coalition

hardly ever formed and the players preferred the moere stable payoff

(1) From the accounts we gather that player 4 din this game probably

did not understand his position, At first he offered player 1
@ generous amount which was rejected simply because player 1
could not take him seriously. After the coalition {13} was
formed, player 4 Fsked for 40 out of the 50 points that he

could make with player 2 and was, of course, refused,
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configumtion in which two 2«person coalitions formed(l)° The
accounts reveal that it was quite clear to the players that ona of
them would eventually join player 1 , and the fear to obtain merely
25 points played an important role in the negotiations. The coal-
ition involving player 1 was always the first to form. The
initiative for such coalition came sometimes from player 1 and some=-
times from his partner, On several occasions, the two players who
were left alone tried to break the coalition involving player 1 by
suggesting the coalition {234} and offering player l's partner an
amount exceeding the amounts which they specified for themselves.
(Their claim was that even then they would be better off because they
would receive more than 25 points.) Such offers were always rejected
on the ground that this asymmetric payoff was not stable and must
break down during further negotiations.

These outcomes show that a desire for stability enters as an
important factor in the process which leads to a final.settlement
and that justified objections of one player against two players are

quite effective(Z)q

(1)

An interesting reason was advanced in one case (play 117) for
rejecting {234} o The defecting player remarked that not only
did he obtain more points by defecting, but he alsc caused twa
other players to gain fewer points. Under the conditions of
the contest this is a legitimate censideration. However, it
was mentioned in no other case.

(2) The coalition {234} was negotiated in most plays and there were

plenty of occasions for the players to realize that it would not

lead to a very stable outcome.
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9. Concluding remarks.

We have attempted in this pPaper to provide explanations for
the various outcomes of the experiment. Although the bargaining set
alone did not suffice to explain the outcomes for many types of games,
we believe that by incorporating other ideas with the bargaining set
theory, a more or less satisfactory solution could be reached, Thus,
the present analysis contains several conjectures which can be tested
by statistical methods.

In addition, the outcomes exhibit interesting features which
deserve further theoretical and experimental study. It seems fhat
standards of fairness which may exist among various groupe must needs
be taken into account when a game is to be described by a character-
istic function. Also, it becomes fairly clear that a normative
analysis of playing a game should take into consideration changes in
the characteristic function {(and in the set of active players) which
result from intermediate agreements., Thus one can see, on the one
hand, fhat game theoretical tools may be used to describe human
behavior and, on the other, that more topics will have to be evolved
in game theory before a satisfactory approximation to real situations
can be achieved,

We have made no attempt to classify the players according to
their methods of playing the various games. Neither have we tried
to follow each player and check each player's “"improvements® during

(1)
the contest. Such tasks could perhaps be undertaken by psychologists,

(1)

The relevant details for such studies can be gathered from the
tables and from the written accounts,
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Still it would appear that various personality traits such as active
versus passive participation in the play, readiness to compromise

as against sticking to a single demand, various degrees of sophist-

ication, etc., are vividly reflected in the negotiations, It

geems not unreasonable to hope that such traits can be analyzed

and that the interaction of people who possess those various traits

can be studied by confronting the subjects with suitable cooperative

games.
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APPENDTIX

This appendix contains the accounts written by the children at the
close of esach play.
In the translation we have done our best to preserve the unpolished
and not always entirely consistent argumentation which is so typical
of teenagers° We have been faithful to the original document with
the excepticn of the following changes which were introduced:
l. Whereever names Ef players appeared in the text, they were
replaced by the letters which represent those players.
2. A unified system of nofations has been used in order to deg=-
cribe the coalition suggested and how its members were supposed
to share tha praceeds(l)m This was found necessary, in order
to save the reader! s time and prevent hlS frustration whlle
deciding who received what during the many offers,
Additional notes and remarks have been added by the author, with the
aim of clarifying what was actually happenlng during the negotiations.
These notes are put in .8quare brackets°
It need Dnly be added that these accounts may be somewhat dlfflcult
to understand unless the reader compares them with the data on the
Kcorrespondlng games and their outcomes. The necessary information

can be found in the various tables of the paper.

(1)

E.g. Ya+b+c 20:30340" means: a coalition {ahc} » where
player a receives 20, player b. receives 30 and player c
receives 40 . " h_saac 30220240 * means: Player b suggests

that the coalition {abc} forms, that he receives 30 and players
a and. & receive 20 and 40 » respectively. "a/b+c" means:
either coalition a+c or coalition bwc




GAME 1. Course of plays a—»c 40:60, b->c 38362, a—>c 36:64.,
And so on until b—c 26:74. a—ec 25373, b—sa 25:25.

c—>a 60:40. b—ec 38:62. a—»xc 35365, b—c 26:74,

Reasons of player bg I agreed to receive 26 - because that was the
maximum I could get. Because if I had offered to a +to receive less
than 25 and I got more, then e would have offered [to a] more
than me, but less than 25, 30 that in my next offer to c , or
even to a when the time came, I would not have been able to demand
more than 26 but I would receive less. Therefore I agreed to the
above decision.,

Reasons of plaver e: I knew in advance that thse only weapons that a
and b could use against me was a coalition between them for equal
shares., I have to confess that my situation in this game was very
easy because of the rejection from the beginning of the coalition of
at+b+c . I tried to show a and b that the only possibility that
would pay them iss with ¢ , when] ¢ receives 74, With the first
one that understood, with him I came to a coalition.

Reasons of player a: Since b did not agree to the 30 points I
offered him [after the last offer listed above] and preferred to
make a coalition with ¢ » 1 was compelled to receive O points,

GAME 2, Course of play: b and ¢ decided that the real solution
iss atb+zc  30:30:40 , if there was no desire to deprive a or b

through a coalition of the type a+c 40:60 for personal reasons.
[This meaning: If there was no personal reason aon account of which

the players wish to discriminate against one of them.] But since a
did not take into consideration that the game had to finish and (1)
refused to participate [in this coalition] , b and ¢ made the above
coalition which paid them.

Reasons of player c: I was prepared to make the coalition

at+b+c  30:30:40 because of unwillingness to deprive a/b for
personal reasons. But my position which was stronger made it

possible for me, after a refused, to form the coalition we formed,

a@ coalition which paid better.

Reasons of plaver b: I came to the conclusion that it was necessary
to compromise between the amount that could be obtained and the time
being devoted. I also received the impression that ¢ was in a
better position if the game is seen as final, because of the actual
conditions,: [In other words: This player thought thaet theoretically
speaking there was no reason on account of which this play ever had

to finish, but since the participants were prepared to devote only

a finite amount of time to negetiations it must finally come to ar endg
So I aspired to a coalition a+b+c  30:30:40 Because a did

not see that the game must finish some time, he demanded that he

should receive 40, and ¢ was opposed to this, I could exploit the
cbstinacy of a +to obtain & coalition b+c 40360

L It seems that player a annoyed the others by his obstinate
insistence on obtaining an exaggerated number of points. In spite

of the requests of the author, this player refused to give a report

on this game, It seems that he felt insulted on account of the
quarrel that burst out and on account of the fact that his companions
mocked him.]

(1)

 ["The above' here and elsewhere usually refers to the cutcome of the play. ]
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GAME 3. Course of plays c-»b 50350, a—=c  40:60. b—c 30:70.
a—c 25375, b—>a 25325. c—ra+bh 50:30:30. This process along
general lines was repeated several times with slight changes. a
and b wished for a joint coalition with ¢ and offered ¢ 40 .

¢ refused so they finally decided on a+b+c 30:30:50.

Reasons of player c: Since there was no pessibility of a coalition
with a or with B , I saw a coalition of the three of us as a
prospect for a maximum of 50, since if I had tried for more it would
have been more worthwhile for them to make a coalition between them.
Reasons of players a and bs Since a coalition between one of us
and ¢ did not become possible, and the maximum which we could
obtain by setting up a coalition between us was 25, it paid us to

set up a coalition in which we would obtain 30 points each.

GAME 4, Course of play: First offer atb 25:25, Second offer
a+b+c 35:35:55, This offer was accepted. [ The report was written
hastily and negligently. The game itself was conducted in three
meetings, each of which took close on 10 minuteauj

GAME 5, Course of plays (1) [Several proposals for cocalition

were made:] a+c and b+c , with various point ratios. [Finally
they considered proposals for dividing the points in the coalition
atb+c :] (2) a+b+c 26326398, (3) atb+c T70:70:10 or

a+b 25:25, (4) a+b+c 50:50:50 (the proposal that was accepted).
Reasons of player b Since I saw that there was no possibility of

any agreement at all with c¢ , because a always would offer less
until we reached a number of points smaller than 25 and then it

would be possible to make an agreement a+b when each would receive

25 points, Therefore we agreed on a three-fold coalition with 80
for each. That is the maximum I can get.,
Reasons of plaver c: The possibility which was before me of reach-

ing a three=fold coalition, when there would be 98 points to my
credit, came to nothing after a and b preferred to make a
Coalition between them. Not one of them agreed to enter into a
coalition b+c or atc , for the reason given by h (see above),
so I entered into a coalition a+b+c , when each one had 50 points
to his credit, . ,

Reasons of plaver as The goal from the beginning was to obtain 54,
which to my mind was the maximum for a (and b ). This was pos-
sible only by a bond with ¢ who agreed (to my mind wrongly) to it.
And the purpose was achieved. -

GAME 6. Reasons of plaver cs I offered one of them 21 points,
because then I receive 59 points. The second offered me 60 points
with 20 points to him. My considerations at first were that I would
give one of them more than he could receiveé with the second, but they
did not agree and wanted to make a coalition both of them.

Reasons of player bs After all the attempts to obtain more with
player ¢, I saw that he wanted tooc much and therefore any trans-
action with him was not certain. The best prospects were that a or
b should divide with ¢ a/b+c 21359, I am not prepared to

risk the 20 points for 1 point more.




Reasons of player a: Froem the beginning I understood that it was
worthwhile for me to make a coalition with player ¢ a+c 21:59
but I did not take into account that someone else could agree on
20:60 . From this I drew the conclusion that instead of running
a risk and not receiving anything we should set up a "unity":
Player b and I.

GAME 7. Reasons of plaver as I offered b to go into a joint
coalition against ¢ , but b did not stand against the pressure
of receiving 41 from c . That was why we did not go tagether and

I suggested a joint coalition to ¢ with the division a+c 30:50,
To this he agreed and b remained with nothing.

Reasons of plaver c: I offered b 41 on the assumption that a
would offer me more. He offered and we decided 4o set up a coalw~
ition in which ¢ would receive 50 and a would receive 30 .
Reasons of player b: I was in a coaslition with a until ¢
decided as a decision and last word to go into a coalition with me
and give me 41 points. At the last moment a offered more points.

Me they did not give a possibility for an additional offer, and as
a result of the pressure of time (they had to leave) the results
were noted down: coalition a+c .

GAME 8. Reasons of player c: After an attempt to reach a comprom-
ise which did not succeed, I saw this number as the maximum.
Reasons of playver b: Since my proposal that we should set up a

three~fold coalition and that each one should receive 30 points was
rejected by © , and a showed signs of chopping and changing
which endangered our position, I preferred this coalition.

‘LPlayer a did not give any repoxtg

GAME 9., Beasons of players a and b s Since & and b had
the same situatior, we also had the Same Ieasons., We had three
possibilitiess coalition a+b or a/b+c or atb+e . After
negotiations we saw that a/b+c would never be pocssible because
a coalition like that would be prevented by the third rival who
would lower his number of points in the coalition until the number
of points of a or of b would be less than 20 and then it would
be more worthwhile for them to make a coalition between them. But
since such a coalition is not worthwhile there remained a coalition
of three. Since ¢ obstinately wanted 40 points we made a com-
promise and decided on this division.

[Player ¢ did not give reasons,]

GAME 10. Course of plays Player © was in the best situation,
and therefore players a and b tried to put pressure on him and
threatened that they would make az coalition of two when each would
receive 20 . © then offered more to one and then the second
increased her offer by 1 point, so that we saw that a coalition of
two could not come about, and therefore we resolved on [a coalition
of] three, At first & and b insisted on a+b+c 35335340 ,
but ¢ did not agree, and we reached the acceptable compromise.
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Reasons of player b: The game turned round the same axis all the
time when a and I were each offering 1 point more, so that the
game did not progress. If I had made a coalition with a , then
I would not have obtained more than 20, and naturally if I were in
coalition with ¢ he would have put pressure on me, and at best

I would have received 30.

(Players & and c did not give reasonsJ

GAME 11. Course of plays Since the possibility of a+b+c did
not come into account, therefore one of us had to give in, because
as regards any situation at all the third party, who is not a party
in the coalition, could offer a larger number of points, in such

a way that another person would remain outside the coalition. Since
there was no choice left, we had to unite in a coalition without
hearing the offers of the third any more, although he was liable to
offer a larger number of points. We have no special reason on
account of which we chose expressly this coalition.

Reasons of player b: I agreed to give ¢ 55 points and receive
only 35 points because I had that possibility or else to leave

the coalition altogether, since then a and ¢ would have made

a coalition, No choice remained except to satisfy c's demand
for 55 points and remain satisfied with 35.
Reasons of plaver as Since the decision about the coalition is

arbitrary then even if I make a better offer it will not be accepted.
Therefore we could not find a reason for me not joining the coal-
ition. . : S ‘

Reasons of player c: By my reckoning I could have naturally gained
49 points, Since I had the best prospects, and also by a threat,

I succeeded in obtaining more.

GAME 12. Course of plays a and b put pressure on ¢ [with

a threat of] an alliance of a+b 30330 . ¢ tried to strike up
a coalition a+c , but was compelled to offer mare than 30,
something which did not pay him. Therefore he turned to an
alliance b+c 45345 , in order to prevent additional means of
pressure from & and b .

Reasons of player bs c had many more prospects by extortion
with a and therefore I had to extort as much as I could from him.
I don't understand why he agreed to receive only 45,

Reasons of plaver c: The coalition a+b+c is not worthwhile
since the alliance b+c has prospects of getting more. When a
offers me more, for instance a+c 20s50 or a+c 10360 5

b could offer him more - which was actually done = and in that way
press me to the alliance b+c . Therefore I agreed to this
division., : : : .

Reasons of player as  There was an offer of a+b 30:30 . I
agreed to this since I was in the hardest position. '~ If I had made
a coalition with ¢ I would have received much less, so that if b
offered me a+b 30:30 this was my maximum and I would agree.
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GAME 13. Course of play: b+a+c 55:55:0. b+c 45:45 ., a+c 20:50,
b+a 30:30 c+b 50:40 a+b 15:45, c+a 50:20 b+a+c_  40:30:40.
Reasons of player b: In my earlier play I reached the conclusion
that there was no sense in much bargaining, because in any case the
final result would be illogical, Therefore I did my best to reach

@ compromise quickly that would be acceptable for all of them.

Reasons of player a: Since by my prospects I saw that the maximum I
could get was 20, I agreed to the result.
Reasons of player c: Since I reached the conclusion that the maximum

points I could obtain would be between 40 and 50 , and in the course
of the game I realized that in a coalition with b I would not get
more than 45 points, and b and a insisted on a three-fold coal-
itian in the form a+b+c 30:40:40 , I agreed to a compromise,

GAME 14, Course of plays b+c 45345, a=»b+c 5B8:46:46,

c—a+b 60:30:60. a-»b+c 50:50:50, b agrees, c¢ opposes and
offers b to proceed to a restricted coalition on the conditions

b+c 70:20. b agrees, a agrees [i.e., does not make a counter
suggestion] , ¢ changes his mind and agrees to a+b+c 50:50:50.
Reasons of player a: The maximum I aspired to was 50 . I saw the
only choice to get this was by way of risk, I left the opening to

b and ¢ in order that I could offer them more. As I foresaw,

my first offer (a—sb+c 58:46:46) was not accepted and I offered it
only in order to show them what was the most logical way at least for

two among the participants (a and b ). The continuation was clear
according to the end of the play, :

Reasaons of plaver b: € appeared to be in the best position.
Therefore in a coalition with her I could receive 45 ., Therefore
I was happy to obtain 50 as the second possibility.

Reasons of player c: Since a did not agree under any condition

to a joint coalition, when I had an advantage in it, I was compelled

to agree to 50, although I saw that this was the minimum of points
that I could obtain, The coalition with b , when I would have 20
and he would have 70 seemed to me less good,

GAME 15, Reasons of playver as Since b refused to make a coal-
ition with me on a 30:30 division, therefore I went with ¢ and
received 25, The reason was that I and ¢ did not have the patience
or time to continue the argument with b .,

he other players did nrot give reasonsJ

GAME 16, Course of play: Two meetings were held with a long time
for thought between them, After the first meeting the final offer
was a+b 30:30 .

Reasons of plaver c: In no coalition could I obtain 60 points, for
if I had done this with a he would receive 20 points and together
with b he would receive 40 and it would be more worth their while

to share between them b+a 40:20 in order to press me. I was
compelled to give way, but on the least points, and I tried a+c 21:59
with a , but this was not stable either, for a ceoalition a+b 30:30
came about., I explained to b that he could receive more than 40

in a coalition of a Dhose value is] 100 points because I did not
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his while, because he knew that I would not make a similar coalition
with a , since I knew that a could always obtain more with b ,
and from that he knew that I would not break the coalition, I knew
that he would not Break it because he knew that if he tried to divide,

say, ath 15:45 with a , I could offer a more and he would
jump at the bargain. The discussion was about how much I had to

give in . I wanted to give him 41 and he wanted 45 and we compromised
on 43 points.

Reasons of plavyer bs See reasons of ¢ .

Reasons of player a: I wanted to make a coalition with b or with
b+c, so that ¢ should receive little. But b agreed to a

coalition with c.

LGAME 17, Course of plays a+b 30:30. c+b 30:70 . a gives in.
A sum of 100 is obtained. @ Jjoins with 10 points in a three-fold
coalition so that the sum of b+c remains 100 and the division is
a+b+c 10:50:50 .

Reasons of plaver b Since the maximum that I can obtain is 50 points
I could enter into a joint coalition with e on b+c 50:50 . But
then a offers ¢ a larger number of points and then I lose.
Therefore, I agreed to enter a three-fold coalition in order to re-
compense a with 10 points (which is the maximum that he could
obtain) and divide with ¢ 50:50 (and 10 for a ).

Reasons of player c: Since I can enter into a coalition with b

only when each one receives 50 points, then a enters with 10 points.
[Player a did not state his reasons ,]

GAME 18, @m reports were givenJ

GAME 19, Course of plays We reckoned the prospects by mathematical
ratio . [ ?]

Reasons of player bs I wanted to choose two possibilities: either
a coalition with a of 30:30 or else a coalition with a+c .

Since, if I had tried to make a coalition with c , a would have
tried with all his forces to make a coalition which should be
worthwhile for c and I would come out with Just 0O ., Seeing that
the prospects for the largest number of points is in a coalition of
three where ¢ would be prepared to give up many points, because
there exists a threat of a coalition b+a s, therefore we arranged
ourselves in a coalition a+b+c , where I have a maximum of possible
points. v '
Reasons of player as In this coalition I have the maximum of points
out of all coalitions and, in addition, that this coalition was pro=
osed by me,

Player c did not state his reasonsg

GAME 20. Reasons of player b: I proposed to ¢ to make a coal-
ition where ¢ would receive 31 and b 29. c argued that he
would prefer to make a coalition with a in which he would receive

2 points or 1 point less, and therefore I suggested to him to receive
L point more in a coalition, that is 32 pocints,
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Reasons of player a: I gave in out of despair. I almost decided
to commit suicide.,

Reasons of player c: b offered me to make a coalition with him in
a fashion that I would receive 4 points more than him, To be sure,
I had . _perhaps .. = . prospects of obtaining more points, but I

was already sick o eeping on bargaining,

GAME 21, Reasons of player b: b [would be able to obtainj a max-=

imum of 20 [by making a coalitioq]with a o After pressure on ¢
to give 25, since otherwise I would rest satisfied with 20 from a ,

it was agreed that I should receive 25. I could not raise it higher
because at the beginning she agreed to give me only 21.
Reasons of player a: The game was clear., There were no prospects

because a coalition of three was not worthwhile for b and ¢ and I
could not offer b or ¢ any offers which would be more worthwhile
to them than a coalition between the two.,

Flayer ¢ gave no reasons.

GAME 22, Reasaons of player b: I agreed to the offer because this
was the maximum that I could receive in the light of the obstinacy
of ¢ to receive at least 37 points, I had no more prospects to
receive points if I would have been in coalition with a or with

a and c together, .

Reasons of player c: I ought to have given b only 20.5 . But
since b and a could press on me together I decided to be satis-
fied with 37 points.

[Player a gave no reasonsg

GAME 23. Reasons of plaver c: I tried to partner them all in a
coalition a+b+c offering a+b [a total sum cf] 23, a sum which
was greater than the sum they could obtain by a coalition of their
own. I even tried to make a coalition of b+c where b would
receive 25 and ¢ 35 , but a and b were obstinate in spite of
the explanations and proofs that my offers would pay better. So
they established the alliance between the two of them. I do not
understand their reasons,.

[Players a and b did not give their reasonsJ

GAME 24, Reasons of . player as It was clear that from the first

coalition I would not have reached 20 points., If I had demanded
20 points in the second, b would have offered c more and they
would have prepared the third coalitiaon (p+c). Therefore it was

more worth my while to participate in the three-fold coalition and
receive 20 points and not demand more, for othefﬁise b and ¢
would agree to set up a coalition between them,!

Reasons of player cs The high value of the coalition a+b+c in
relation to the other coalitions fixed it almost from the first
that this coalition would be established. In order to prevent
provocative actions against me, like a+b agreeing demonstratively
Lto set up a caalition]s or else would try to influence me to give
them more in their coalition with me, I decided on this situation
which in any case [gives me a value] higher than the maximum value

(1)

[ "first coalition" and "second coalition' means here atb and atc, respectively. |
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that I could obtain in a coalition with any other one. I did not

demand more although there was a basis for this.

Reasons of plaver bs If I had gone with a I would have received
a maximum of 15 , but in truth only 10. If I had gone with c I

would have received a maximum of 30. But because we made a coal-

ition of three I received the maximum that I could receive, and we

also made a partner of a who could have lost points.

GAME 25. Course of play: b—c 40:40 , Lthe offer was adopted].
Reasons of player c: Since I saw that it was not worth making a
coalition with a since the maximum that I could receive in this
coalition was 30, I made a coalition with b and we divided half
and half, because we had the same prospects with a .

Reasons of player bs Since I saw that ,a coalition with a would
give me a maximum of 30 points and my prospects were equal to those
of © , therefore I agreed to divide with ¢ according to the
decision.

[Player a gave nc’reasons;]

GAME 26. Course of play: There was no point in organizing any
other coalition; since the prospects of b and c¢ were equal and
the maximum they could both get was 40, we decided what we decided.
{Ihe players gave no separate reasons.

GAME 27. Course of play: a-»b 15315, c offered [b] more, the
more a offered b . a began to offer to c but b offered
more in a coalition to c . The situation of b and c appeared
to be equal and finally it was decided b+c 40:40 .

[The players gave no separate reasonsa-

GAME 28. Course of plays’ a renounced his participation on
account of his poor prospects. In view of the equal prospects of
b and ¢ , the coalition was divided in the ratio 1:1 .

[The players gave no separate reasonsg

GAME 29. Reasons of plaver a: From the beginning I had no pro-
spects, for if the other two had decided to divide between them I
could not have offered them any solution except that they should go
into a three-fold coalition in which they would receive more than
in a double coalition and I would alsc receive something.

Reasons of plavyer c: b and ¢ had a larger sum, but it would
have been possible to increase it above 40 for each one. Both of
them had an equal amount of points with a , and therefore the
division was made between b and c¢ in equal shares.

Reasons of player b: My considerations were like those of c .
Since we had better prpspects we decided to exploit a coalition of
three in order to receive 5 points wmore, (In a coalition of two
we would have received only 40 points each.)

GAME 30. Reasons of plaver a: Since b wanted to go into a
coalition with ¢ b+c 60:60 , I offered ¢ 70 points,  [that iq]
more than the previous offer, in order that he should get into a
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coalition with me and so I would obtain the minimum of points that
I could obtain - 20 points.

Reasons of player c: I had no possibility of finishing the game
and receiving more than 70 points, for a and b could have put
pressure on me. Therefore we decided not to change the proposal
we had received.

Reasons of player b: I did not agree to the situation and made
counter-offers, but they both decided that "a word is a word" and
I had no choice.

GAME 31. Reasons of plavyer as It was the most I could get.
Reasons of plaver c: They tricked me. After we wrote a
decision they changed it.

Reascns of player b: I wanted to set up a coalition with ¢
b+c 60:60 , but in the light of her treachery and breaking
promises it was decided to establish a coalition a+b 35:35
with a, on condition that we did not withdraw from the decision.

GAME 32. Course of play. At first we decided that a coalition

would be set up a+b 5:15 s but when the game went on ¢ offered
a 10 points in a coalition a+c . b did not agree to receive

23, so he was not taken in.

Reasons of player c: I offered b 25 = an amount greater than
what he could have received in coalition a+b . He demanded more.
I did not agree and formed a coalition a+c , since b did not

agree even to a coalition of three because he aspired to receive
more in the coalition b+c .

Reasons of player a: In the conditions produced in the game 1 had
no possibility of gaining even one point, so I agreed to every
offer that was made to me.

Reasons of plaver b: Since c did not agree to give me 28 and
threatened a coalition of a+b , I agreed not to receive anything.

GAME 33. Reascns of player c: I offered a three-fold coalition
a+b+c 10:10:30 . The offer was not accepted. a and b made

a proposal to carry out a three-fold coalition a+b+c 15:15:20 .

¢ did not agree and persuaded b to carry out a coalition of two
with him, c+b 30:20 , without listening to the requests of a |,
in order not to reach the situation that a and b suggested.

b was firm and wanted to keep the original proposal, therefore I
persuaded a that it was worth his while to receive 20, or else

that nobody receive any point. The proposal was accepted. b  saw
that he was not getting any points and agreed to give ¢ 49 points. (1
This offer was not accepted because then it would break the coalition'

J

8+c and renew the proposal a+b+c 15:15:20, something which was
not desirable for either a or ¢

Reasons of plaver a: After c did not agree to coalition

a+b+c 15:15:20, and I saw that ¢ did not aspire to more than 30,
therefore I agreed to a coalition a+c 20:30 on the assumption
that ¢ would not shift from his decision.

Reasons of player b: I offered c+b 49:1. c did not agree and
entered into & coalition with a

(1)

[Namely; accepting the offer will cause other offers which would break the
coalition b+c. ]
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GAME 34. Course of play: a+b+c 1:1:58. atb+c 20:20:20.

a+b 0:0. a+b+c 10:10:40. b+c 16344, a+b+c 15:15:30.
Reasong of players a and b: We saw that c¢ could choose one of
us and that way the second would receive naught, But we could not
know in advance which he would choose. Therefore we decided to
threaten ¢ with forming a coalition of a+b and so theﬂ@ould all
receive naught. After a fall and rise of "the price" we agreed on
a coalition a+b+c. At the beginning we wanted each of us to

receive 20, but ¢ did not agree and finally we agreed on what was
decided.

Reasons of player c: Because of the threat of a+b I had to agree
to this coalition.

GAME 35, Reasons of player c: In a coalition with one particip-
ant I could receive a maximum of 49, Therefore 50 in a coalition
of three seemed preferable. : S
Reasons of plaver b: I offered a to enter a coalition of a+b

[whose value is] = 0, in order that c should agree to a coalition
of a+b+c [whose value is] = 100, in the distribution ‘
a+b+c 25:25:50. (25 is] the maximum of points that I could obtain.
a agreed. ' S
Reasons of plavyer a: I agreed to the offer of b , because other-
wise c¢ demgnded more and I did not agree to receive less than what
we offered [namely] 25 points.

GAME 36. Reasons of plavers a and b: We offered ¢ a dis-
tribution of 40 points for each, but since c aspired to obtain

60 points or else that all should receive O points, ~ in: this way
we reached the present compromise at last. ‘
Reasons of plaver c: Because in the coalition with a and with b
I could not receive theoretically more than 50, I had to agree at
last to this compromise.

GAME 37. Reasons of plaver . a: I had no choice.

Reasons of player b: In order to attract ¢ to come into a coal=-
ition with me I had to offer him an offer that was higher than what
a could offer him,

Reasons of plaver c: I received 58 and agreed to this because if’

I had to go with a then I would receive less than 50. So that

the points I gave to b did not at all change the general situation.

GAME 38, Course of play: c+ta 49:1, a agrees, b+c 20:50,

c does not agree. c+b 69:1, b does not agree. c+b 60:10,

b does not agree. c+b 55:15, b agrees. At first sight it was
clear that the coalition b+c would be the most worthwhile in this
case for ¢ who is the decisive one in this game. Since a agreed
to 1 in coalition a+c a situation was created in which every offer
made by b would be more worthwhile for ¢ . But he was interested
in a maximum of points and he offered b only 1 point. The latter
did not agree and demanded 19 points, in such a way c offered b

153 or O, that is he was prepared to rest satisfied with 49, In the
light of this demand b was prepared to agree and they reached the
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above decision.

Reasons of player c: In effect I am the one who makes the decision
because I participate in all the coalitions [with a positive valuej.
For this reason I demand the maximum points in every case. a agrees,
but I am interested in a coalition b+4c; but b does not agree to
receiveg 1. So we reach a resolution that, as far as I am concerned,
is a mistake on his [player b“s] part, because in any other case 1
would not have obtained such a number of points.

Reasons of plaver bs From the first it was clear to me that although
c determines the coalition, still the coalition in which I appear

is the worthwhile one for him, and therefore he is largely dependent
on me, But a spoils it for me in a certain degree when he is
prepared to give c 49 points. For this reason I can do nothing

but reach a compromise in the form of the abovesaid decision.

Reasons of player a: My position in the game is not good. Since

c put me in a state of 1 or nothing at all I agreed. At this

stage I cannot offer more, sothe initiative passes from me to b and
c who decide between them.

GAME 39. Reasons of player a: It is better to receive 2 than 0.
Reasons of plavyer bs ¢ demanded at least 50. I agreed to 18
points at least. I could obtain this amount, so I agreed to a
coalition a+c+b.

Reasons of player c: I was interested in 50 at least (coalition
a+c) . Coalition b+c and also coalition a+b+c made this
possible. Coalition a+b+c was preferable since it reduced the
number of points that b received while the number of points that

I received did not change.

GAME 40, Course of play: a-sc 1l:=:49. b—c 20:50.

a—rb+c 6:22:52. b—sc+a 25:50:5,

Reasons of player as This coalition is the only one that is reason-
able for me, because a coalition between me and ¢ would be broken
by an opposing proposal of b at once, since b and ¢ can come

to a compromise between them on a coalitiaon b+c 20:50. Since

b insisted [on getting 25 points] I agreed to the above proposal
which was accepted. ‘ .
Reasons of player c: In this game 1 succeeded in receiving a large
number of points because of my obvious advantage. I tried to get
more than 50 points and suggested a coalition with b , but he
opposed this and agreed only that he should receive 25 and in that
way 1 should receive 43 points. Therefore we were compelled to set
up a.coalition of three [a 3-person coalition] and I received 30 points.
Reasons of player b: Since a offered c to receive 49 I could
not offer ¢ less than 50, and then 1 would receive 20, Therefore,
in order that ¢ should receive the 50 and I should profit, 1
suggested the coalition that was accepted.

GAME 41. Reascns of player a: I could not receive more points
because of the obstimacy of b .

Reasons of player bs I gave up a point so that a should not muck
it up.

Reasons of plavyer c: I could actually have received more points,
only a and b found this arrangement as the best and I decided to
give in. '
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GAME 42. Reasons of player b: It was impossible to get more than
a point because the other could always offer less.

Reasons _of player c: The only possibility for establishing a coal-
ition is that b or a should receive 1 point because any other
offer of b or a would lead to a better offer on the part of a
or b te «c. 4

Reasons of player a: It is not correct that it was impossible to
receive more. I said to b that he should want 10 or more and 1
would not_go down, and in that way ¢ would have to agree. That
way I Ewej could have fixed who loses more. Finally to be sure ¢
was prepared to give me a number of points so that I should agree
and he would not continue with b . But 1 decided to give the
point to b, because it does not change much to receive a point or
two.

bta
GAME 43. Reasons of player a: I came with an offer, 1:49 to b.
He refused. I made a similar offer to ¢ - he refused. Between
them they made an agreement b+c when each of them receive 0.
Through this obstinate decision not one of them agreed to come to
the following agreement a+b or a+c 30:20.
Reasons of plavers b and c: From the consideration that b or
¢ would be deprived because ... the offer of a could come to b
or ¢ equally, we, b and c, decided to set up a coalition.

GAME 44, Reasons of player a: Since b and ¢ wanted to make
a coalition between them so that I should not profit, I made the
suggestion to c with a promise not to accept a better offer from b.

Reasons .of plaver c: Because the offer of a was an opportunity
that was against the odds I agreed to accept it at once.
Reasons of player b: I preferred the coalition b+c in order to

prevent a from receiving a high amount, but because of the stand
of c I was unable to do anything.

GAME 45. Reasons of player c: Since me and b were in the same
situation, where if we had made a toss~up between us aonly one could
win, and since each of us had 50% loss, therefore we tried to
"squeeze" as much as was possible if we would have divided. But
since she [player a| stood on 25:25, we decided that we would
threaten and if she would also not agree to change, we would decide
on a coalition c+b. That was the consideration at first, but that
changed when b did not agree and wanted a+b 30:20 with a,
"But she did not agree to this and went with me a+c’ 40:10 and
that was how we finished. .

Reasans of plaver a: Since at first the move was so that each of

b and c¢ offered me more until they reached a decision.to "threaten"
me so that I should lower the number of points I took to myself,

and after I did not agree to lower +to more than 25 points to one of
them and after one of them (b) changed his mind and agreed to re-
ceive 20 from me the second (c) offered me 40 points and he would
take 10, and then b offered me 49 points and 1 to him, but I did
not agree to receive his proposal because I saw that he was prepared
to change it if ¢ would try to influence him, Therefore 1 agreed
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to a+c 40:10 together with c.

Reasons of plaver b I received nil because of unfairness of one of
the others. At first I offered a to take himself 30 and I 20

provided that he did not receive a better offer. He agreed to the

offer but when ¢ came and offered a a better offer (a+c 40:10),

a accepted the offer without keeping the promise.

Player a_ adds: Note: Even before I managed to receive his offer

of 30:20 , I received an offer of 40:10 and therefore I promised

him nothing and there is no basis for b's complaint.

GAME 46. Reasons of player cgs Both b and c¢ offered a 49 points.
Since a did not know whom to choose he tossed up a coin and ¢ re-
ceived 1 point.

Reasons of plavyer b There was a possibility that b or c would
receive 1 point or more [or so] . We tossed a coin and the luck was
with «c. If b had gone with c [and threaten] 0:0 , then a

would have offered one of the two more. [Not too clear. The idea

is that a can always break such a threat.]. But because of the lack
of time we did not do this. '

Reasons of player a :. I was afraid that b and ¢ would make a
coalition of 0:0 . They did not do this. If they had done this
I would have offered one of them 5. I am sure he would have accepted.

GAME 47. Reasons of plaver a: I demanded 45 in a coalition with

b or c , but b and ¢ decided among themselves that it was not
worthwhile for them to receive 5 and I should receive 45, I was
compelled to lower the number of my points to 40, and with a promise
from ¢ not to listen any longer to offers I finished with this
coalition. If I had demanded more, the members of the coalition[group]
would not have made a coalition with me.

Reasons of player c: I offered with b to a that we should all

go for 0 , for it was not worthwhile for me to accept a's offer

to receive 1. a was prepared to offer me 5, but I did not find

that enough either. Player b agreed to receive [the 5 points]

but I persuaded him that it was not worthwhile for him for the sake

of 5 points. Again we reckoned to decide on 0 for all, but a
despaired and finally decided to give me 10.

Reasons of player b: Since I was unable to be sure whom a would
choose for the coalition, I suggested that we should go together in

a coalition of 0. But when a finally proposed the coalition a+c
[with a distribution of AO:le » I could not succeed to have any more
influence in any form.

GAME 48. Reasons of player a: It was impossible to receive more

in spite of a good situation, because b decided for personal reasons
not to receive more than 0.

Reasons of player c: It is more worthwhile to receive 15 than 0.

If I should demand more then a coaliftion a+b was liable to be set up.
[Player b gave no reasons,] [Player b's passive attitude is demonstrated also in
plays 42, 60, and 73, (where he acts as player a, ¢ and b, respectively). He used to
tell his friends that he acted this way in order to prove that the theory cannot predict
the autcomes. After playing game 73, I approached him and explained that his conduct

proves nothing, because the theory is concerned only with participents who wish to
rnaximize their profits, and therefore his conduct will only force me to ignore his
play§, Upon iy request he promised to play better in the rest of the games, |
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GAME 49. Reasons of player b: I offered 1 to Ereceive from] a
on the assumption that this was the only arrangement that could be
to his advantage. For if 1 had offered a 1less, c would have
offered her more, and things would have gone on like that until we
would reach the point where b or ¢ would receive 1.

Reasons of plaver a: This was the maximum of points I could receive,
Therefore 1 agreed to the first proposal of b.
Reasons of player c: I had no choice because the first proposal of

b was to give a 49 points and I could not offer less.

GAME 50. Course of play: The proposal was: a+b 25:25 or

a+c 25:25 or b+c 0:0 and obviously a would receive O,
Reasons of player b: I was out for a solution of decision by luck
(tossing a coin) between me and c, [to make sure] which should go
into coalition with a, for it was clear that at the moment we would
start a debate and a would offer one a certain amount we would

reach the point that a would receive 50 and b and c c. There
was another choice of D:0:0, but this did not seem worthwhile
against the prospect of 50% gaining 25 points.

Reascns of player c:. As above.

Reasons of player a: Since b and c¢ decided either that there

should be a coalition of [whose value is] 50 and one of them would
get 25 or that they should make a coalition between them and then
all of them would receive 0. Since I was interested in a maximum
number of points, therefore I offered another [offer] , but it was not
acceptable. Therefore I agreed to the decision and received from
it the maximum of points, in this case 25.

GAME 51. Course of play: a+b 49:1. c+a 0:50. c+b 0:0.

a+c 10:40, a+c  12:38. a+c 20:30. b and ¢ suggested to a
that he should give one of them 25 and they would decide among them-
selves which should receive this. He did not agree and therefore
it was decided b+c 0:0.

Reasons of player c: A threat together with b against a, that
he would lose more by his refusal or should agree to 25:25 with
b or ¢, with an agreement between us that we shall not accept
other offers, otherwise we would arrive sconer or later at
b+a 1:49, and by that we would reach an equal loss. a did not
agree and therefore the coalition is b+c 0:0.

Reasons of player a: I suggested to ¢ instead of 0 to give him
15, and he refused in the hope that b would gain 7! [Player a
does not understand why player ¢ refused his offer. It looks to
him as if player c fights in order that player b will win.]
Reasons of player b:s Since my prospects were equal to those of ¢,
I decided to make the agreement mentioned in the description of the
game . We resolved to do this in order to put pressure on a so
that he should agree to give us 50% of the points. We knew that if
he did not agree he would lose more by his refusal than we would from
our refusal; and therefore it was decided to have a coalition
b+c 0BO.
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GAME 52. Reasons of plaver a: I got the maximum I could get.
Reasons of player b: I couldn't get more because c could always
have gone lower by a point.

(Player c gave no reasons.

GAME 53, Reasons of players b and c: Since one of us two
would have to get zeroc we agreed that the chosen one of fate
(between us) would receive a maximum number of points by threaten-
ing a. And that way we reached the present result.

Reasons of player a: The considerations of b and ¢ were: It
was better to receive 0 than to let me get a lot. So I had no
choice except to enter intoc a coalition with one of them 25325,
as otherwise they agreed each one of them to receive 0 and not to
give me 30 for example, and one of them "would take 20.

GAME 54, Course of play: b and ¢ offered a that one of them
should make a coalition with him of 25:25. .b and ¢ decided
which should take part in the coalition by lottery in which c won.
Reasons of player c: The decision about the lottery was useful.
Since a was under strong pressure (b+c 0:0) and had to agree,
because he was afraid he would lose this game whose conditions
seemed to his benefit.

Reasons of player as b and ¢ put strong pressure on me till I
" had to agree to the lottery or lose the possible 25 points.

Player b gave no reasons.

GAME 855, Reasons of plaver a3 I could have got out 45 but I was

satisfied with 40. Otherwise they could have united and put me
cut.

Reasons of player cs Since the prospects with b were weak I
agreed to the offer in order to avoid bargaining between a - b and
a - C. : ) .

Reasons of player b: I made: ¢ an offer of a coalition with me

in order to put pressure on a to give one of us 25 by lottery.
a from the beginning and in principle did not want to go with me
because I stood firm by my agreement with ¢ and raised his offer

to ¢ so as to go with him up to 235, My reckoning was to con-
tinue and press a and afterwards +to make a coalition with a if
a gave in. But ¢ gave in because a offered him 25 without

listening to the better offer that I, b, would give him, tﬁpparent—
ly this player noted 25 by mistake instead of 20. The outcome was
atc 40:20]

GAME 56. ‘Reasons of:player bs There was a suggestlon by a to
liquidate the game by the offer that was accepted. In any case,

in an alliance with ¢ I would not receive more than 10. So 1
agreed at once on condition that I would nct change my mind. [In
other words: a offered a+b 40320 but made his offer condition-
al on b agreeing immediately. If b were to make some alter-
native offer, a reserved the right to make less satisfactory

offers to b.

Reasons of plavers c: They never offered me anything. So I was left
outside.
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Reasons of player a: The maximum I could receive was 40. Since b
offered c a joint coalition, I agreed to a+b 40:20.

Game 57. Reasons of player a: 1 offered them 15 points and they

made a lottery between them. The winner got it.

Reasons of player b: We, b+c, tried to threaten a, but it was
useless. a agreed to allocate at most 15 points to a coalition
with b or ¢ and would not shift from his opinion. The decision

fell in the form of a lottery.
[Player C gave no reasons. 54

GAME 58. Reasons of player a: Being apprehensive about the
decision b+c 5:5, 1 lowered the amount to 48 (in spite of the
fact)that as far as prospects were concerned I could have obtained
more) .

Reasons of player b: 1 offered ¢ a coalition of b+c 5:5 and
convinced him that if he came intoc a coalition with a, then he

would not receive more than in a coalition with me (b+c 0:10).

He gave up the partnership in the coalition and then I myself accepted
the offer of a.

Reasons of player c: Player b at first said to me that it would be
worth it for me to go along with him, and I thought that he was
thinking this in an honest way, so that we would be able to receive
more from a. But suddenly a offered b 12 points and both of
them agreed, and I was sure that they would have done this also if I
had given a more than 48 points. And after that player b himself
said to me that the purpose was to trick me and agree with a.

GAME 59. Reasons of player c: 1 was prepared to receive any
number of points as long as I would not get zero. Only my two com-
panions in the coalition, the others, wouldn't listen at all to my
proposals. They decided to make a coalition between them without
listening at all to my proposals. In my opinion the decision was

not fair!!

Reasons of player a: I offered b 15 points. b did not agree.

I made the same offer to c. She did not agree either. So 1
offered ¢ 20. ¢ agreed but b agreed to receive 13. 1 fixed
with him that 1 would go with him a+b 45:15 without reckoning
what ¢ would offer.

Reasons of player b: To make a coalition with ¢ was not worthwhile
for me to do, because the maximum of points that I would receive was
10 and so because of impatience to receive more from a 1 agreed to
go and receive 15 points.

GAME 60. Reasons of player a: 1 offered b 10 points because

that was the maximu@%he could receive in a coalition b+c. But her
pressure was to go in a coalition b+c 5:3. I gave in to her offer
and gave her 20 points in a coalition a+b 40:20 .

Reasons of plaver b: a offered me 10 but I thought that by
pressure and threatening with a coalition b+c 1 could get more,

so I demanded 20. More than 20 I didn't dare because that was al-
ready a bigger risk, for a’ would find it hard to give in. She agreed.
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Reasons of plaver c: Since somebody would receive 0 and I di@n't
have the energy to prevent that that somebody should be me and since
b was a partner in that situation I wanted b +to receive a maximum.

GAME 61. Course of play: There was an ultimatory offer of b and
c to a, which was to give one of us by lottery 40 or else we
would go b+c. a offered b 15 and having a long-range consider-
ation was prepared not to give less. b asked for 30. a offered
c 25 and not to go lower. Therefore we agreed by lottery to
receive 25 points from a.

Reasons of player a: The ultimatory offer of b+c had no influence
and I decided to be obstinate. But I didn't want to go too far and
I agreed to the situation.

Reasons of player b: b+c tried to put pressure on a but did

not succeed and so when a offered me 25 1 agreed because other-
wise he would have been in coalition with c.

[Player c gave no reasons]

GAME 62. .Reasons of players b and c: b and ¢ had equal
prospects for getting points. Therefore they decided that one of

them would rot lose through compulsion. Therefore we offered a
25 and one of us would get 33. Since a did not agree we decided
not to give in and we decided on a coalition of b+c 5:5.

Reasons _of player a: I did not-agree to give b or c 35 as they
demanded and therefore I agreed to receive U.

GAME 63. Reasons of player b: 1 agreed with c that one of us
would demand from a at least 20 points and if he did not agree,
to make a coalition between us. The carrying out = who would make
the coalition with a - was done by a lottery which was done with
a consideration that it was better that each of us should have
prospects to get 20 points than one should get 0 or 10,

Reasons of player a: I had to agree to the proposal a+b 40:20
because there was a threat of- a+b [receiving] 10.

[Player c gave no reasons,] .

GAME 64. Course of play: " a+b 40:20. b+c 5:5, unless a
agrees to a+b/c 20:40; i.e., putting pressure on a and a lot-
tery. After the lottery [ﬁ proposed ] a+b 30:30, and [Fhe pro-
posal] was rejected. Therefore a+c 20:40.

Reasons of player c: I made a lottery with b, and since I won
we reached the present situation by threats on a.

Reasons of player a: 1 agreed to the offer because 1 didn't have
patience to go on playing and arguing.

Reasons of player b: In an argument on each point I could receive
at most 6 points. Therefore I decided that it would be worth my
while to risk them in a lottery between me and c as against the
40 points which I could win.

GAME 65. Reasons of plaver a: 1 offered 15 to c, but b and c
decided to offer 30 points at the most to me. For lack of choice
1 agreed to t he offer and received 30 points,
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Reasons of player c3 1 decided with b that whoever came out in
the lottery would go into a coalition with a.

Reasons of player b: 1 lost in the lottery.

GAME 66. Course of play: a offered b a+b 45:15 and promised
him not to shift from this offexr, even if ¢ should make a a more
convenient offer.

Reasons of player a: 1 offered the offer so as to prevent joint
pressure on the part of D and c.

Reasons of player b 1 accepted the offer.

Reasons of player c: 1 offered a §5:5 but he did not agree.
GAME 67. Reasons of player c3 Since my prospects and the prospects
of b were equal, it was decided between us to go by a lottery with
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Reasons of player c: a and b did not want to hear my offer at
all and decided to make a coaliticn alons.

GAME T1l. Reasons of player as At first I offered c 15, and
afterwards b offered me more and so we went on until we came down
from 10. Suddenly they offered that we should make a lottery, and

in that way they would squeeze from me as much as possible. Seeing
that, I saw the impending danger, I at once offered and just to Db,
who is more sensitive, 13. He agreed at once and 1 didn't intend
to go down again and run a risko. Therefore we finished

a+b 45:15.

Reasons of player cs They did not agree to accept me after a
offered b 15 and did not go downo So 1 remained outside.

Reasons of player bs I got the maximum I could, after a offered

me 15 points, while ¢ could not offer more than 9 points.

GAME 72. Coursz of plays a offered b 35¢25 and promised
b not to change this offer even if < made him a more convenient
one,

Reasons of player bs In the light of my situation in the game

a's offer appeared quite convenient to me.

Reasons of player a:s Since I was afraid in case they might gang up
against me, I offered b 25 - an offer which was accepted at last.
Reasons of player ¢3 1 did not agree to the situation since both
of them became ocbstinate. a did not want to go down to a more

convenient offer and b did not want to go up to any other offer.
5till, I did not have a choice,

GAME T3. Reasons_of player bs In order that it should not be
boring, changes have to be brought in from time to time. And

since b or < received 0, why shouldn't it be b and only in
order that a should réceive less than half,

Reasons of players =& and ce L was obstinate about getting g
pointe, in order that he should be able to prove that the accepted
theory [note the terminologyl] is not correct. For this purpose

he remounced his rights and allowed c to choaose an amount which

he would receive in coalition. @baning: He gave c an opportun-
ity of fighting a with equal forces.]

GAME 74. Course of plays b and ¢ offered a that he should
give one of them 40 cr that they shculd make it b+c 533,

Finally they agreed to a+bh/c 31:25, and the lottery was arranged
between b and c. b won it

Reasons of piayers b and ¢c3 Since ouxr position was equal we
decided to make a lottery which b won. The maximum which each
of us could obtain was 29.

Reasons of player as I was faced with a fact. I had no choice,

1 chose the lesser evil.

GAME T75. Reasons of player a: 1 was prepared to offer 10 to
whichever would want to joln me. It was decided to make a coal-
ition like that with c©, but b hurried up and offered me 335. I
agreed on condition that the decision would not change [i.e., on
condition that b would promise that his offer was irrevocablel .
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Reasons of player bs There was an agreement between me and c¢ to
impose pressure on a to divide the points to half, but since he
agreed +to take 10 from .a, I had no choice except to offer a to

go with hdim a+b 55s5. .

Reasons of player c: 1 offered a 45 and I would get 15. b made
a counter-offer: he 5 and a 355, For me it was not worthwhile to
get less, therefore I stopped the discussion with the said results.

GAME 76. Reasons of plaver a: b and ¢ tried to put pressure on
me and said they would make a coalition between them if I did not
give one of them 40. I didn't agree and offered one 20 on con-
dition that if he accepts I would not listen to any more offers.

At first he would not agree but when I offered 25 he agreed.

Reasons of player Dbs There was a prospect of receiving 35 (with
big pressure), but then I would have a prospect of 50%, while here

I had a possibility of 100% [to receive] 25, and therefore I agreed.
Reasons of player c: I wanted together with b to press on a ,
but b was broken and was seduced to a's proposal. I did not
have any other choice, that means I had na possibility of appealing
against a decision. The reason of b is most silly. '

GAME 77. Reasons of player a: I offered b 15 points and did
not agree to accept a better offer from ¢, on the assumption that
if I accepted such an offer, b and ¢ would force me by an agree-
ment between them to give one of them more points.

Reasons of player b: Since I saw that a would not give one of us
more than 15 points, not even if we threatened him that we would go

b+c 535, 1 agreed to the offer. For if not, ¢ would have
accepted the same offer.

Reasons of plaver cs I have no reasons. Since the course of play
was like thiss a came to. b with an offer-to receive 15. b

‘agreed, and for me there was no say or argument in the game -
simply I didn't take part in it. If I had agreed to a coalition
or not, in any case that thing did nct change my situation, for a
and b did not want arguments and in one minute they decided to
make a coalition between .them.

GAME' 78. Reasong of player b: I reached an agreement with <c
that we should demand from a at least 40 points for one of us.

a refused and we refused to go down in the number of points offered.
Therefore I decided  with ¢ half and half.

Reasons of plaver c: We pressed on a to give 40 to one of us by
lottexry. Maybe this was a mistake to remain without compromise,
but then as well nothing would have been assured for me. In any
case this was a mistake if I wanted to win.

Reasons of. player a: I just simply decided not to share in any
coalition that would be offered me, since they tried to give me only
20 and to take themselves 40 points. I did not accept this. It is
not correct that I did not agree only because of the number_of points
that were offered me, but because of a previous decision, EHe wishes
to say that it was not correct that he had a previous decision not to
participate in any coalition . On the contrary. His refusal came
on account of this "degrading" offer. This player was accused by
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his friends in several plays of sabotaging the contest by not trying
at all to win points. He now denies thisoj

GAME 79, Reasons of player b: 45 was the maximum I could get.
If they [one of them] had offered me more, then the second would
offer me even more and after a little while the wheel would have
turned. So I decided to agree, and to put an end to the hot
negotiations.,

Reasons of plaver a: I agreed to receive 15 only because b, c
and d wanted to make a coalition without me. I preferred to re-
ceive 15 points instead of getting nothing.

Reasons of player ds @ b, ¢ agreed among themselves to make
the first coalition without any acceptable reason and did not listen
to my offers.

Reasons of plaver c: I would not have been able to receive more
than 40 points for fear of a coalition a+b+d.,

GAME 80. Reasons of player c: This was the most convenient
Possibility in order to fix Up = because all the members of the pair
agreed at once and I did not see many prospects of getting more,
Reasons of plaver a: Like ¢,

Reasons of player b: Like ¢,
Reasors of player ds a+b+c agreed on 33 each and 100 together.
In the coalitionSin which I participate I can't offer more. And

therefore I remained without points.

GAME 81, Reasons of player b: The coalition of a+b+d was not
worthwhile because the number of its points was small. Since there
Was no way out of the arguments about the coalitions a+b+c or
b+c+d, it was decided to have a coalition a+b+c+d with the points
divided in proportion to the prospects of esach of the participants.

I could not succeed in understanding what the calculation was that
they made, or if they did actually make any.]

Reasons of player c: The coalition without b was not worthwhile.
The other considerations like b,

Reasons of pilayer a: There was no patience left [after three meet-
ings had taken placel , so I accepted the suggestion.

Reasons of player d: In order to prevent a coalition a+b+c I had

to agree to a Compromise like this.

GAME 82, Course of plays c-»b+d 36:27:27, but a agreed to
receive 2 points and offered a-yb+d 2:29:29, Then ¢ offered
c-¥b+d 30:30:30, Since a could not offer such an amount, it
followed that c+b+d was the most worthwhile coalition for all of
them , each one receiving 30,

Reasons of player as Since my position was not good I could not
"offer any one of the participants a better possibility than ¢
offered to b+d and therefore the three of them decided to make a

coalition. Any offer I would have offered, c¢ could have offered
a better coalition. I could not offer c to get as much as he
wanted.

[Players b, ¢ and d gave no reasaons,
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GAME 83. Reasons of player as 1 had something to do in the inter-
val more interesting, and apart from that 20 points were enough for
me considering my bad position and the tiny difference for the rest,
Reasons of plaver cg I agreed to this because even with another
coalition I would not have received more if we had divided equally.
If there had been more time I would have gone aon demanding.,

Reasons of player bs Since my position is not brilliant, and even
in another coalition I would not have obtained more, ] agreed.,
Reasons of plaver ds I offered b and ¢ tao make a coalition

bvc+d 30:;30:30. a offered to make a coalition d+c+a. Finally
b and a offered tc make a coalition of four [players] a+b+c+d
20:20:30:30. '

GAME B84, Reasons of player bs 1 had quite a weak position, I
wanted to finish quickly and "' ¢ agreed to receive 30 points, and
a agreed to 10, Otherwise the game would not have finished.
Reasons of player c: My position was good. I wanted to get at
least 30 and also to finish quickly.

Reasons of player a: Since my position is the worst of all I ac=-
cepted this proposal, for in any other coalition I would have lost,
Reasons of player d: Since I offered more and they did not accept

I had to agree to the present situation.

GAME 85, Reasons Df‘hlaver bs From the data I understood that my
prospects in the game are the best and so I did not agree to get

less than 45, I joined a coalition with a and d because they
were the only ones who agreed to give me that number.
Reasons of plaver a: In order to break the decision of b+c+d

45:35:40, 1 suggested 42 to d and was compelled to receive the
rest,

Reasons of plaver ds From examination of the values of the coal-
itions I decided that my prospects were to receive 40 points, so that
after negotiations I suggested the coalition b+c+d 45:35:40,

@ offered me 42 points in a coalition a+h+d but I was apprehensive
about agreeing because I was afraid of dangerous developments for me,
After a promised ‘not to accept any other proposal I agreed,

Reasons of plaver c: I offered b+d+c 45:40:35 but they

(a, b and d) decided to create a coalition without my participation,
without hearing my proposals any more, so that a should not lose
the 23 points by lowering, [That is, in the course of additional
bargainingo]

GAME 86. Reasons of plaver as There was a danger that b, c and
d would make a coalition, because they had the highest sum. They
began to offer all the sides to b until at last they reached a
state where it was better for them to influence him by a coalition

of  a+c+d, That influenced the situation in the square coalition.
Reasons of player cs I threatened b that we would enter into a
Coalition a+c+d, and by that he agreed to the square coalition.
Reasons of plaver bs They mixed me up .

Reasons of player ds My considerations were like those of a,
because we went side by side [hand in handj in our pressure on b,
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Plaver b adds: At first we offered b+c+d 35:40:45, but they
succeeded to raise the value of me up to 57 and then they made a
coalition between them, and I joined as a fourth.

GAME 87. Reasons of plaver a: I achievedthe maximum of pocints
that I could, I could not offer more than ¢ in case we were to

make a coalition of three a+b+d, since ¢ would have offered more
than me and then there would have been the coalition b+c+d.

Reasons of player bs In my opinion this is the only situation which
has any prospects of reaching a decision which would not be influenced
by factors independent of the distribution of the forces, like time,
readiness (to play], etc.

Reasons of player c: In my opinion I obtained a number of points
that was relatively large for my situation which is not particularly
good, I had a danger from a partnership of a in a coalition with
b and d. Therefore I was happy to join in a coalition with c

and d.

Reasons of plaver d: My opinion is the same as the opinion of b.

GAME 88, Course of plays b+c+d 35:40:45, a+b+c 2:29:29,
a+c+d 4343:53. b+c+d 35:35:50,

Reasons of player c: It was a choice between this coalition and
another in which I received g. Therefore 1 agreed.
Reasons of player bs In order to participate in a coalition in

which I am assured the largest number of points I was compelled to
renounce 5 points and give them to d so that he should agree to
participate in a coalition .b+c+d. From this remark it can be

seen that the offers of a did not make any particular impression

an kb, :

Reasons of player ds b+c can threaten b+c+a, and in that way

to squeeze out more points. Any link with a would bring about a
blackmail by the rest.

Reasons of player as I offered d 53 points but ¢ 43, They

did not agree to the offer and preferred to make a coalition with b.

GAME 89, Reasons of player b: I received the largest number of
points that I could get.

Reasons of player d: I received the largest number of points that

I could get, even though I could have received another 1 or 2 (boint%
Reasons of player c: I received the maximum points that I could
receive.,

Reasons of plaver a: I could not receive more.

GAME 90. Reasons of player a: I had no choice.

Reasons of player cs There were no good prospects for a coalition
without d. _

Reasons of player d: I agreed to give up 1 [point] in order to
finish quickly.

Reasons of player b: I suggested we should make a coalition

atbtctd  30:40:40:40. d did not agree and wanted to obtein 70
points, I had no choice except to receive 27 points,

°
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GAME 91. Reasons of plaver d: I could not get more than 25 for if
I had not agreed there would have been a coalition a+b+c 40:55:5.
5o I had to agree to 25,

Reasons of player cs There were no considerations. I suggested a
coalition of c+b+a 53:55:40, because at first they didn't want
to give b more than 50. But they agreed otherwise.

Reasons of plaver bs I would maybe have been able to get more

because it was almost impossible to have a coalition without me,

But in order to finish I agreed to this situation.

Reasons of player a: I could have pressed on d and received more
than 40, But the unwillingness of c to play prevented me from
that and I received only 40.

GAME 92, Reasons of player a: I couldn't receive more points
because the other possibility we reached was 20 [points for me].
Reasons of player b: 1 agreed to this all becalse of the provocations
of d.

CThe other players did not give any reasonsz

GAME 93, Reasons aof player as I offered c to enter a coalition
together with d but he fixed together with b not to enter into a
coalition except on condition that b should take part in it. Since
€ continued in his (silly) obstinacy no coalition at all came about.

Reasons of player ds Like the reasons of player a.

Reasons of player b: Since my position was not good, there was a
competition between me and c and at last only one of us would have
received a small number of points. So therefore I agreed with ¢

that both of us go together with a reasonable number for each one of
us (30 [points]).

Reasons of plaver c: At first we tried to go with a and d. We
agreed [on] a+c+d 40:40:40, but b offered d+a+b 45:45:10.
a and d went with him. Then I offered c+a+d 30:50:40.

a did not agree for some reason that d should get 40 and he
[should get onlyj 50 and therefore we did not finish, We thought
during the lesson, b and I, and found that if we were obstinate

we could both receive at least 30 points [each one] . And why
should they receive so much? And since a did not agree to get 20
we finished with 0:0:0:0.

GAME 94. Reasons of player as I agreed to this coalition because
otherwise b, ¢ and d would have gone together b+c+d 40:40:40.
Reasons of player b: a, ¢, d didn't want to listen about my

suggestions,
Reasons of player c: If I had gone with b and d I would have

received a maximum 40. This way 1 received 45,
Reasons of player d: In the maximal coalition b+c+d I could
have received 40. with the coalition a+c+d I received 45, and

therefore I agreed.

GAME 95. Reasons of plavers d, b, a: This number of points was the
maximal I could obtain from all the combinations - for every other
combination would have led to a smaller sharing of points, only unless
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somebody would receive a very small number of points, and he wouldn't
agree to that.

Reasons of plaver c: I had the worst prospects of all and I didn't
succeed to get into a coalition of [whose value is] 100.

GAME 96. The coalition a+b was established first.

Reasons of plaver a: We decided to split into pairs and each pair
decided for itself about the number of points that each one in that
Pair would get. I got the maximum number of points I asked for

and more than that nobody at all could offer me, for then he could
receive more from another player.

Reasons of player ds It was clear that we needed to divide into
pairs., b argued that it was not worth the while to make a coal-
ition with me, So she reached an agreement with a, to his harm

I think, For c no choice was left except to make a coalition
with me. Here a long debate began because I knew that c was com-
pelled to make the coalition with me so I fought patiently to obtain
a maximum. I convinced c¢ that he had no more prospects than b,
therefors he cught not to receive 40 as he demanded. I offered 25
to me and 35 to him. After a debate we arrived at a compromise of
c+d 36324, :

Reasons of plaver c: I proposed to a that we should enter into
a coalition. b offered a wmore and so all the time we reached
a situation where each offered the second more, a and b decided

to enter into a coalition without listening to better offers and
therefore no choice was left me except to enter into a coalition

with d. Since 1 had more prospects than d I demanded that I
should receive more than d - about in the proportion of the
prospects I had = and therefore we entered inte this coalition of

c+d 36324,

Reasons of plaver b The negotiations were conducted as ¢ wrote.
I agreed to receive 25 peints, for if I had not agreed there would
have been a coalition a+c, and I would have been compelled to

enter a coalition with d the sum of whose points Ewhose Valua] was

40 only. Therefore I came to a coalition with a,

GAME 97, The coalition a+c was established first. Course of
plays d+c 40:40, d+a 40:40, a+c 60:60, d+b 20:20.
Reasons of plaver b: a+c decided tc erect a coalition, If 1 had

offered one of them sven 1 point more, I would have reached a position
in which it would have been better to go with d, [gnd accordingly]
this was the decision,

Reasons of player c: This was the only possibility by which I could
receive the largest number of points. Therefore I agreed to this.
[The other players did not give any reasons.,|

GAME 98, The coalition b+c was established first,

Reasons of plaver a: After a coalition of b+c there was left the
solitary possibility of arranging a coalition between me and d, I
demanded half the amount and received it, _

Reasons of player d: I agreed to compromise on half the amount

since otherwise we could not have reached a compromise,
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Reasons of player bs As I did not succeed in influencing d to

make a coalition with me I was not able to sbtain more than 10,

Reasons of player c: The maximum of points I could obtain was 20.[%]
GAME 99, The coalition b+c was established first, The second
Coalition was established shortly after,

Reasons of player d: (I) Under these conditions I could receive a
maximum of points., (II) It was hard to finish the game, therefore

we finished it this way.

Reasons of plaver a: I made a coalition with d because in the

coalition with b I did not receive the larger number of points.,
(No better proposal was put to me.)

Reasons of plaver c: @ and d did not agree to any proposal on
my part, therefore I was compelled to create a coalition with b,
Reasons of plaver b: I and ¢ had the same prospectis. We reached

the conclusion that by bargaining to shift out dub lor d+c] and
letting him [player ¢ ] obtain a coalition against one of us, we

would lose up to 1:69, In other words, we shall lose by com-
peting for player ¢'s favors.] Therefore we decided +o share equally
the 20 roughly in the same way that a+d divided between themselves
the 90, [Namely, in a quota split. Thie I gather from the fact
that a+d did not share the 90 equally and I see no other inter-
Pretation for the wards "in the same way"ﬂ

- GAME 100, The coalition b+d was established first,
Reasons of player a: Because I recognized that I was in the worst

position I decided to leave the cthers to argue, and to enter into
Coalition with whoesver would remain outside and get half the points,
Reasons of plaver d: Since b offered c 25 and would receive 65

I offered a counter-affer (in the coalition b<4d) in such a way that
he [player c] should receive 70, Since he did not agree and in
another coalition I would have a small number of points, I made him

a final offer [+o raceive] 75, He accepted and so we reached the
above resulits,

Reasons of plaver b I was astonished that this was so 2asy, because

after all d could have offered ¢ more and so at last I would have
been compelled to ge with d,. Well then = did d +think that I
would go with ¢ and receive less that way?

Reascns of player c: a's idea of leaving the rest to work and
entering with the one left Out in a coalition and receive half of

the points, negated the possibility of preventing the coalition b+d,
and compelled me, after attempts to obtain points [in a coalition]
with d, to enter the coalition with a,.

GAME 101. The coalition b+c was established first.
Reasansg of plaver c: At the start it came out for me to be with a
Lin negotiations to bel in a coalition, Because of his vigorous

stand [i.e., on account of his exaggerated demands] I gave up 2
points from my theoretical prospects, so as to ensure my particip-
ation in the coalition [with b] .

Reasons of player bs At first I proposed a coalition b+d 40:60.
Since. c offered me 42 points I went with him, b+c.
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Reasons of player as I understood that after two of the others
execute a coalition between them, they would in practice lose their
advantage for me, since the one left over would not have any possibil-~
ity for a coalition [otherwise, except to unite with me] . There-
fore |when I remained alone with d] I demanded 40; not more -
because she would not have agreed [to give me more] .

Reasons of player d: I didn't have a choice because I had already
made a coalition with b 60:40, and he regretted it and made a
coalition with c. I was compelled to make a coalition with a,

and a demanded 40, 1 was compelled to be satisfied with 50 points.

GAME 102. The coalition c+d was established first. After less
than half a minute the second coalition was set up.

Reasons of player c: 1 decided to reach a situation of equality
with d with a surplus of 10 to my advantage, since our coalitions
with a and b were almost equal with a small advantage to c.
Reasons of player d: I wanted to make together with ¢ a coalition
d+c 75:75, but since ¢ threatened with the coalition a+c, I
agreed to the present situation. '

Reasons of player a: I tried to reach a coalition with ¢ and
offered him 60, But ¢ succeeded in gaining more when he made a
coalition with d. I was compelled to make the coalition with b,
and we shared the number of points equally.

Reasons of player bs Since my position in the game was fixed by the
others, (because I cannot offer a larger sum than the other players
even to one) I was compelled to agree for lack of choice to receive
15 from a,

GAME 103. The coalition a+b was established first,

Reasons of player d: 1 offered b to go into a coalition b+d

[ whose value was] 140, 55:85; but a offered b a+b 40:60.
And since d and ¢ had the same prospects, therefore I agreed.

C also agreed for the same reasons.

Playver c agrees to the reasons given by player d, and signs his
number at player d's text,]

Reasons of player a: Since my position in the coalition [in the
game ] is the worst, I could not present exaggerated demands. The
first proposal that c offered me was a+c 35:85. Therefore 1

of fered a+b 40:60, ‘
Reasons of player bs At first I offered d to give me 60 and he
would take 80. He did not agree and offered me d+b B85:55. I
agreed with him, for that is better than ‘a+b 50:50, But when

a found that with ¢ he would receive a+c 35385 he agreed to
go with me a+b 40:60, The rest finished 80:80. It seems that

the tactics was successful.

GAME 104. The coalition c+d was established first., Course of
plays c~»d 20:60, b—d 30:70,. c—b 20:40. d->b 58:42.
Final decision: c+d 20:60; a+b 15:35,

Reasons of player c: I had to prevent the coalition of 100 li.e.,
the coalition b+d whose value was 100] which would bring about that
I would receive 15 and for that reason I received 20.
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Reasons of player d: The coalition of 100 would have brought me to
8 result of less than 60 and therefore I agreed to the situation.

Reasons of player b: Since a could receive a minimum of 15 in
the coalition a+c, then I could receive in & coalition with him
only 35, In a coalition c+b I could receive 40, but d could

offer ¢ 25, To be sure, I could have exploited the coalitions
b+d and b+c [in order to try] to obtain more, but there would be
no end to the game.

Reasons of player a: If the pair c+d had finally decided on any
coalition at all I could have got 25 out of b, But I could not
lower more than 5 points in his value (40) for then someone else
would have offered him 35 points, [Player a recognizes by this
that the quota of player b is 40, and his own quota is 10. He
also understands that once a coalition c+d is established the
advantage of player b over him is lost. At the same time he does
not reach the conclusion that it is worth waiting until the coalition
c+d is established 0r, as a matter of fact, until any other coal-
ition of which a is not a member is fcrmedﬂ

GAME 105, The coalition c+d was established first.

Reasons of player c: I offered b a coalition c+b 80:50,

d could have offered her - in order to obtain more than 70 - to create
a coalition d+b 75345, but I had already offered her more. For
this reason d agreed to make with me the coalition c+d B80:70.
Reasons of plaver d: I agreed to the aforesaid situation because
in this situation I received the largest number of points that would
be possible and whereas in the light of the negotiations that were
conducted I had almost lost these 70 as well. Therefore I agreed.
Aeascns of players a+hbs b and a came to an agreement between
them after c+d had finished the coalition. Because a was
apprehensive that b would offer € a large number of points he
agreed to a coalition a+b as it was set up,

GAME 106. Only the coalition a+d came about,

Reasons of nlaver d: I could have received at the most 60, but in
actual fact 59, because the other players were not prepared to re-
ceive 0 and give points, Therefore I demanded 60 from a in a
coalition a+d hose value ig] 100, This because if I were to

demand more thanm 60 he was liable to agree to another coalition and

I was liable to lose my advantage.

Reasons of plaver as In this game I could from any other side in ,
the game receive at most forty and he [my companion in the coalition]
could receive naught. But this thing would not be worthwhile +to
him and therefore he would offer 39, therefore I accepted the pro-
pPosal of d to make a coalition of 100 together.

Reasons of plaver c: I had no offer whatsoever that would satisfy
a and d.
Reasons of plaver b: I could not offer a more than 40 and d

more than 60, and therefore I could not participate [in any coalition
at all],
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Reasons of plaver as € was the only one who was prepared to receive
S points, Therefore I made a coalition with him,

The other players did not give any reascnsﬂ

GAME 108, The coalition a+b was established first,
Reasons of player a: To begin with I decided to make a coalition

with d and at the end d cancelled his offer and therefore I Saw
that d does not keep his word and I made a coalition with b inm
order to prevent friction,

Reasons of plaver d: I offered a 75 points, and since he did not
agree at all to make a coalition with me I was compelled to make the
present coalition,

Reasons of player es We caused g dispute between @ and d and in
that way b and o succeeded to receive more than the theoretical
prospect,

Reasons of player bs In fact I didn't want to fix d, but after
they began quarrelling I [wel ., upon an agreement with ¢, could
demand from them [players @ and dJ any amount we wished,

GAME 109, The coalition b+d was established first,
Course of plays b+c+d made a lottery, © won and by virtue of

winning he was promised that he would not be disturbed (on the part
of b and d) in making a coalition with a.

Reasons of player d 3 I and b were in the same situation, there-
fore I could not demand from him more than 10.
Reasons of plaver b My TEasons are included in the course of play

and in the reasons of d.
Players a and ¢ gave no reasonsJ

EThe following report was noted by the players and was afterwards
Struck out:] Outcome: b+d 10:10, a - g, ¢ - 0,

"Course of play: g offered ¢ a+c [0:20, ¢ did not agree
and they did not reacnh any kind of compromise,
Reasons of Dlaver as I was prepared tg give 20 and receive 70.

At first it seemed that I would receive this amount, but after-
warde I ceould not give up any mare., "

[In spite of the dispute they cempromised at last on the division
b+d 10:10: a+c  53:35,]

GAME 110. The ccalition c+d was established first,
Reasons of player ds Every offer I made to obtain a greater profit

[ by linkingj with =2 would havefggcken by the said condition [ he
wishes to says would have been destroyed by the opposing proposals]
and cause me to receive [in the final result only] 10 points from b,

Reasons of plaver co I offered a +the coalition c+a 90:70.. He
refused and offered a+c 7585, Since d's offer was better I
accepted it. '

Reasong of plaver as I obtained as much as I could obtain because

b had the strength to push me aside, since c+d wenpt together, and
I did not wish +o be obstinate, I could have received 60 but there

was no time, or a mistake on my part also. [He thus recognizes that
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his considerations were wrong, but tries to svoid confessing this.
Hence the numerous excuses. The truth is that 70 points were coming
to him and he failed and eventually received only 40 becauses he de-
manded at first 75 points,]

Reasons of player bs Since ¢ and d made a coalitiorn together,
my prospects became equal to the prospects of a and therefore 1
demanded 40 points and was obstinate about it.

GAME 111. The coalition c+d was established first,

Reasons of plaver a: I had a dominant position and therefaore I

agreed to receive 70 points, At first I offered [demandedj 80 peints,
but they threatened me that I would receive 0, and therefore 1I agreed
to receive 70 points.

Reasons of plaver b: I did not think about it [i.e., I did not plan
this in advance] but we pressed a to give 20 to whoever won.

Since it was like that, we decided to make a lottery and the lot came
out to me to receive the 20. The others received 10:10. Of course

a did a silly thing, for otherwise we would not have had any posaibile
ity of receiving 0. He wants to say that player a should not have
taken their threat too seriously, because this threat means that one
of them must come out with no points, if they stick to the threat .
Reasons of player c: The three of us, b ¢ and d, had the same
chances; thérefore, for lack of choice, we decided on a lottery

vhich would fix] who should make a coalition with a . I did not

ave any luck therefore it came out for me to make the coalition
with d.

Reasons of player d: The reasons are identical with the reasons
of ¢,

GAME 112, Only the coalition a+b came abouyt,

Reasons of player d: They fixed me. I could nat offer more., and
therefore I did not receive anything. v

Reasons of players . a+b: The maximum we could obtain was g - 70

and b - 90, and since it was like that, we made a coalition be~
tween us with the division a+b 70:90.

Player ¢ gave no reason.
GAME 113. Course of play: The coalition a+b was formed. c+d
did not reach an agreement and preferred to receive 0O.
Reasons of player b: I had the possibility of going either with a
or with d into a coalition of [whose value is] 100. I offered to
whoever was prepared to receive b+a/d 25:75 i.e., he stated that
he would link himself with the Tirst of them who would agree to re-
ceive TSJ o @ agreed and we undertoock not tg change the offer
i.e., not to accept other offers] .
Reasons of Player a: At first d offered atd 70:70, and then
b offered that one of us should receive 75. I agreed on condition
[that he would undertake] that he would not accept any other offer,
since d +tried to make b a better offer d+b 50:50) and to me
as well (a+d B80:60), and both of us did %ot agree to go on and
receive another offer, so there was left the coalition a+b 75:25.
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Reasons of plaver ds I offered ¢ a coalition d+c 50:20. Since
she did not agree I did not want *o go on with the negotiations for

! saw no reason to receive less than 50.

Reasons of player cs d+c remained in a coalition of 70 [with a value
ef 707, I offered d +that we should divide 35:35. d was ob-
stinate and under no circumstances would agree to compromise on
another division, so I was compelled to receive Q.

GAME 114, The coalition a+b was established first,
Reasons af player a: I could not receive more points becauss then

there would have come about a coalition b+c+d 40:40:40, and I
would receive 0, ‘

Reasons of player bs I first offered a the coalition with a

mutual promise not to accept better offers and so I gained anocther

3 points,

Reasons of playver c: The proposal was b+c+d 40:40:40, The
offer was almost signed and then b offered a a+b 5:45 after
we between us had tried to understand that it was not worth while
going with a, so I had to go with b 25:25,

Reasans of plaver ds My reasons are identical with the reasons of c.

GAME 115, The coaltion a+d was established first,

Reasons of player a: At first I offered d [that I should receiva]
10, because he would have agreed., Indeed he did agree, but after a
discussion he offered me 12. I went with him. But at once they
agreed to give him more therefore I offered him 40 and we finished
the affair, I was sure that if they had gone on I would have taken
much more,

Reasons of plaver bs There was no special reason . We decided not
to give a more than 10 and between us [tha remaining pair of players]
we divided 50 in the proporticn 25:25,

Reasons of plaver ds I was offered 40 by b+c in the coalition
b+c+d, butthey would have gone back on themselves, therefore I
agreed to go with a. I offered b+c that they should give me 50
but they did not agree and that also induced me to go with a. If

I kad not gone with him some other one would have gone with him.

[He tries to cover up his guilty conscience by offering many excusasJ
Reasons of plaver c. Because of my inability to achieve a coalition
with a I was compelled to accept this coalition.

GAME 116, Only the coalition a+c came about.
Reasons of player cs By this coalition I receive 1 point more than

would have been possible in a coalition of three [in a J3-person
coalition] .

Reasons of player a: I accepted the offer of & +to receive 12 points,
seeing that amount as the most reasocnable.

Reasons of plaver ds I offered a 20 and a promise not to move.

For unknown reascns he did not agree. Then I demanded 40 from b

- he did not agrse.
[Player b gave no reasonsﬂ
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GAME 117. The coalition a+d was established first.,

Reasons of plaver d: In a coalition of three a 3-person coalition
I could have obtained about 40. 1 agreed to obtain 45 in a coal-
ition of two with a, who in any case had no prospects, with an
undertaking that he would not accept any other offer. By this I
also prevented the receipt of more points from b and Co

Reasons of player a: I made a coalition with d from the following
reason that b+c+d wanted to make a coalition 40:40:40 and leave
me out, I offered d 45 and by doing so I received mors than 0.
Reasons of player c: We had already agreed on a coalition :
b+c+d 40:40:40 but all of a sudden d regretted it and agreed %s
a's offer and was not prepared to change his opinion. Nothing was
left for us except to form the coalitian b+c 25:25.

Reasons of player bs See the reasons of c.

GAME 118. The coalition a+b was established first,

Reasons of plaver a: I was in a bad position from the beginning
and almost obtained nothing. I could not receive more than 5.
Reasons of player bs Among the three participants in the coalition
at+b+c one would have profited 50 and more and the rest would have
received less than 45 points. My prospects were one-third to

receive more than 45, two-thirds to receive less, Naturally the
logical way [is] to receive 45.
Reasons of player cs Since a+b decided on g coalition betwesesn

them, no choice was left me except to form a coalition c+d with
each one of us having 25 points,

Reasons of plaver d: The reasons are like those of Co.

GAME 119, The coalition a+d was established first.

Reasons of player as I got up the maximum I could.

Reasons of plaver ds I wasn't able to get more, because a could
have made a coalition with b orp Co

Reasons of player cs The first pair decided earlier, therefore I
acted this way for lack of choice.

Reasons of player b: The first pair fixed a coalition therefore 1

fixed like this,.

GAME 120. The coalition a+d was established first.

Reasons of plaver ds I offered a to go a+d 10:40 and explained
to him that otherwise there would be a coalition b+c+d and a would
he left out. He agreed and so all the pressure of the others did

not influence either him or me too. _
Reasons of player as d offered me 10 and I didn't agree at first

and wanted to make a coalition with b so that I should obtain 12,
Then the three others threatened that they would make a coalition
together and therefore I returned to the offer of d, for fear

I would nct receive anything.

Reasons of plaver b: The first offer was a+d 10:40. a accepted
this but afterwards offered me a+b 12:38. Then d decided to
cancel the coalition and make a three-fold coalition and after [a]
had once again agreed to the first coalition, a did not agree to
break it again even for three assured points (a+b 13:37). [These
were sure points7] because I wouldn't have broken this, for they could
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not offer me anything more certain. To d we could not offer more
than 40 for this was not a stable coalition, and so we had to divide
between us (b+c) 50 points.
[Player ¢ gave no reasons,)

Game 121. Reasons of player cs b+c+d decided to make a coalition
in which each one receives 40 points. a offered me 45 points, but I
did not agree because in the same degree the others could offer a

a higher number of points and I would be out of the game, therefore

I agreed to a coalition of b+c+d.

Reasons of player as Since they did not accept my offer 5345 and
decided on a coalition b+c+d, for lack of choice I came out with QO
points, . :

Reasons of player bs If I had tried to go into a coalition with a
there was the possibility that a would not choose me specifically but
somebody who would offer him more and so I would have received 25 at
the most. Therefore I agreed to the coalition b+c+d.

[Player d gave no reasonsﬂ

GAME 122, The coalition a+c was established first.

Reasons of player as If I had not offered one of the three of them

40 points, they would have made a coalition between them and divided
equally with the points they had, therefore I had to offer one of them
a number of points that was better than what he would have received in
a coalition of the three of them.

Reasons of plaver c: I agreed to the offer of 10 because I did not
see any possibility of getting more. . _
Reasaons of plaver b: a offered ¢ to make g coalition atc 1040,

Naturally c accepted this offer and them no choice was left me and
d except to divide the amount [the value] of the coalition equally.
¢ did not even wish to receive'an offer of 45 in the coalitiocn of
three [in the 3-person coalition], for he felt afraid that b or d
would receive a similar offer from a.

Reasons of player d¢ a and ¢ made a coalition between them and
reached an agreement without agreeing to other offers. I was com-
pelled to make a coalition with b and to divide equally with him.

GAME 123. The coalition a+b was established first.

Reasons of player b: I obtained 41 - more than I could have done in

a coalition of three [in a 3-person coalition].

Reasons of player cs I offered a a coalition a+c 1l2:38. Since

a remained uncertain we decided on b+c+d 40:40:40, But b offered
a a+tb 9341 which was received and therefore came the coalition

c+d 25:25.

Reasons of player a: It was forbidden to risk too much and go up

above 9 even though it was possible (12 was offered [to me] ).

[The excuses that players make in order not to admit mistakes in
rejecting a first offer are sometimes impressive.]

Reasons of plaver d: Since the decision was scarcely influenced by
my opinion at all, I had no choice except to receive 25 in a coalition
with c.
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