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Abstract

This review of ultimatum bargaining experiments concentrates on studies in which the
author was actively involved. The basic game situation is either the ultimatum game or
multiperiod-ultimatum bargaining. We outline a behavioral theory of ultimatum bargaining
based on a dynamic reasoning process. The stages of this process specify either an intention
generator and its corresponding intention filter or, as the final step, an ex post-evaluation of
the actual behaviour. In our concluding remarks the merits of behavioral theories versus
rational choice-explanations are elaborated.

JEL classification: C72; C78; C91; D63
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1. Introduction

This review of ultimatum bargaining distinguishes between the simple ultima-
tum game and multiperiod-ultimatum bargaining. In the ultimatum game a positive
monetary amount, the ‘cake,” can be distributed by one party proposing an
ultimatum, i.e. the other party can either accept the proposed distribution or there
is no agreement at all. The game theoretic solution therefore assigns nearly all the
cake to the proposer. Experimental studies have not supported this prediction
which inspired a lively and still ongoing debate about the predictive role of game
theory and, more specifically, about how fairness considerations influence decision
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behaviour. It is discussed how later experimental studies may help to decide
between competing hypotheses.

In multiperiod-ultimatum bargaining a rejection implies conflict only if the last
of finitely many possible bargaining rounds has been reached. In earlier rounds a
rejection of a proposal only means that the next round is reached. The cake size,
the monetary amount which can be allocated among the two parties, will typically
depend on the round during which an agreement has been reached. If, due 1o
discounting the cake decreases over time, we speak of a shrinking cake. Most
experimental studies rely on a ‘shrinking cake,’ i.e. on discounted payoffs, and on
parties taking turns in being the proposer and the responder. Whereas the first
study claimed that at least experienced decision makers behave like gamesmen,
later studies questioned this conclusion.

A behavioral theory of ultimatum bargaining is outlined which assumes a
dynamic decision process of finitely many stages. Early in the process the
inexperienced decision maker typically relies on a simple cognitive procedure,
Later, as experience accumulates more sophisticated considerations may enter the
picture. To capture this, I specify an intuitive hierarchy of ‘intention generators’
and ‘intention filters’ for ultimatum bargaining which can explain most of the
previously discussed experimental results. My conclusions focus on the ongoing
debate between rational choice explanations and behavioral approaches like the
one developed here.

There are too many experimental studies to give a complete overview (see the
surveys by Giith and Tietz, 1990, Ochs and Roth, 1989, and Roth, 1995, which are
already outdated or incomplete). The present discussion concentrates on the
research interests of the author and on experimental studies in which he has been
actively involved.

2. The ultimatum game

The main motivation to explore ultimatum bargaining experimentally was to
avoid very complex situations for which a given behaviour can be justified by
many possible explanations and to start from scratch, i.e. to begin with the most
basic problem and gradually and carefully to enrich its complexity.

Consider two parties X and ¥ who can distribute a positive amount of money,
e.g. 120 Dutch guilders (f 120), which we, in general, denote by ¢. We refer to ¢
as to the ‘cake’ which X and Y can ‘eat.’” The distribution of ¢ is determined via
an ultimatum of X as follows: X determines a demand x with 0 <x <c for
himself which ¥ can either accept or reject. If ¥ accepts, X receives x and Y the
residual amount y(x) = ¢ — x. If not, both parties receive no payment at all. This
ends the game.

When Y is purely guided by monetary incentives, he clearly must accept all
ultimatum proposals x since y(x) is positive because of x < ¢. Thus X's optimal
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demand is x* = ¢ — € where €(> 0) is the smallest monetary unit, e.g. e=f 1.
Thus the game theoretic solution of the ultimatum game predicts that X asks for
¢ — € and that Y will accept every ultimatum.
Imagine an ultimatum game with ¢ = f 120: Would you really dare to deman'd
f 119 for yourself? Very few participants do and tl:lOSC who dare to do so fail
nearly always, i.c. their proposal is rejecte(‘i.. This was shown by the first
experimental study of the ultimatum game (Giith, Schmlttbergf:r, and Sc.t}warze,
1982) and additionally validated by numerous subsequent studies, e.g. Quth and
Tietz (1985) and Giith and Tietz (1988), Kahneman et al. (19"86), Prasnikar and
Roth (1989), Bolton (1991), Harrison and McCabe (1992), GutlT, Ockenfel_s and
Tietz (1992), Hoffman et al. (1992) or the more psychologically motivated
investigations of Kravitz and Gunto (1992), Eckel and Grossman (1992), Oppewal
and Tougareva (1992). The main tendencies_ observed were that responders‘ar‘e
willing to sacrifice substantial amounts to punish a greedy proposer and that this is
well anticipated by most proposers who, on average, ask gnly for 1 /3 of the f:ake.
Given the fact that responders Y sacrifice substgntlal amounts 1o pum.sh a
greedy proposer, the average proposal behaviour is easy to justify (thxs. is
elaborated in more detail by Harrison and McCabe, 1992, as well as by Prasnikar
and Roth, 1989). What has to be explained is therefore why responder§ refgse
proposals although they assign significant amounts to them (se.e Table 1 in Giith
and Tietz, 1990, which contains a case where a proposal x w1th' y(x)-= DM 1.9
was rejected). Clearly, this cannot be explained b){ monetary incentives. Th}s
makes it understandable why a discussion about fairness versus gamesmanship
resitevcvl;aakness of most experiments is that positions are allocated by ghance.
Participants who received their position in su.ch a way may not f?el entxtleﬁ to
exploit its strategic possibilities. In order to induce entxtlemen? Giith and ftz
(1985 and 1988) auctioned the positions of X and Y for relat.nvely. Iargc? cakes
(e.g. for ¢ = DM 100). An auction winner earned v.vhat he received in ult'lmatum
bargaining minus his position price. Since such a dlfferer}ce can be negative, e.g.
in case of conflict, we sometimes had to collect substantial amounts. On averf;g(ei
the position price of X was twice as high as tt}e onc of Y. The average demar; ;e
quota x/c was 2/3, i.e. entitlement does not improve th.e pre.dlctlve power o ‘
game theoretic solution. When entitlement was provided in this way we, h_owelve )
never encountered an equal split. Thus neither fairness nor gamesmanship alone
in the observed behaviour. .
CanT:;p;perimem of Giith, Ockenfels, and Tietz (1992) tried to provide the mtz;t
favourable conditions for the game theoretic solution_ (see also Weg and Sml S,
1993). The idea was to support its extreme allocation rgsult also. py falm;:ISt
considerations, more specifically to justify it as an equal split. In addition tf) }:Vdiad
party Y earned in the ultimatum game Y received a transfer payment ¢ wbllc -
not depend on what happens in the ultimatum game. To guarantee entitiem

positions were auctioned.
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Clearly, for ¢ = ¢ game theory predicts essentially an equal split: X earns ¢ — €
in the ultimatum game, Y altogether ¢ + €: ¢ as his transfer income and € from
the ultimatum game. The experimental design relied on t=0 and r=c and on
three different cake sizes (c = DM 18, DM 32, and DM54). In average, the sum
of the bids is far less than ¢ + ¢ what could be Justified by the relative frequency
of conflict (24%). In summary, greedy proposers were punished as in usual
ultimatum experiments and, although the average demanded quota x/c was
significantly higher for t=c than for +=0, it was invariably far below the
extreme value of 1, predicted by game theory.

Up to now Prasnikar and Roth (1989) seem to have produced the only study
which could induce a game theoretic type of behaviour: 10 participants were asked
to submit the minimum level y for acceptance in the sense that all proposals x
with y(x)=c — x>y will be—accepted. As on a Bertrand-oligopoly market the
participant with the lowest acceptance level became party Y which was committed
to its chosen level y in the resulting ultimatum game. At least with experienced
participants competition drives down Y to its competitive level of 0, i.e. fairness is
only one of several competing motivational forces.

Having learned that fairness matters but that it is only one of several competing
incentives one naturally encounters the problem to elaborate the notion of fairness
and to investigate who of the strategically interacting parties is motivated by
fairness considerations. Giith et al. (1982) have tried already to investigate whether
different participants rely on different focal distributions when playing the ultima-
tum game. Each participant played two ultimatum games with different opponents,
one as party X and one as party Y (see also Table 3 of Giith and Tietz, 1990). As
party Y they simply had to determine the minimum acceptance level y, introduced
above. Similar observations were elicited by Kahneman, Knetsch, and Thaler
(1986). Exactly 15 of 37 participants relied on a focal point in the sense of
X+ y=c, ie. the demand x as party X and the minimum acceptance level y as
party Y add up to the cake c. In 7 of the 15 cases this was the equal split, i.e.
x=c/2=y. Clearly, different focal points can explain why conflict results. Other
participants (17 out of 37) leave more to party Y than their own minimum
acceptance level y. 5 participants left less than their own level y to party Y, i.e.
they must consider themselves as being exceptionally tough.

Inspired by a study of Bolton (1993), who compared behaviour in ultimatum
bargaining and in dictator games, Giith and Huck (1994) looked at four different
games altogether: Beside the two polar games, namely ultimatum bargaining,
where Y can veto any agreement and thereby positive payoffs of both players, and
the dictator game, where Y is purely a dummy, they also included two intermedi-
ate games, namely the x-veto game, where Y can only veto the x-payoff, and the
y-veto game where Y can only reject the y-component. One of the two intermedi-
ate games was already studied by Bolton (1993). Whereas Bolton put more
emphasis on double blindness (which aims at minimizing the observability of
individual behaviour by the experimenter), Giith and Huck (1994) allowed for
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informing only the proposer X about the actual cake size c. Actually, one
cg:;flesi:\):v Thf: way gby wyhich lI){oﬁ"(r)nan, McCabe, Shachat, a_nd Smitl'l (1992) aim at
double blindness as an extreme case of such private information (¢ =0 has
itive probability). )
POSI‘: aeilpfour ganzles, described above, the cake was largc‘e, ie. c=¢=DM 38,
with probability 2/3 and small, i.e. ¢ =c=DM _16, with the complementary
probability of 1/3. Whereas X knew whether ¢ =c¢ or ¢ =c was chosen, Y only
knew the a priori-probabilities. In the experiment a participant was asked t9 act as
the proposer X, respectively as the responder Y, for all four games of which (?ne
was finally selected to be played. Thus responders. had to decide befpre knowing
the actual proposal (responders had to state for all integer offers y w1?h DMO < y
< DM 38 and for the three veto-games whether they would accept this offer y. or
nOt')l“.he major tendencies were that the offers are more generous in the 'x-veto
game, which imposes no monetary costs on respor}ders who pur.u§h qnfmr pro-
posers, than in the ultimatum game. The offers in pltlmaturr_l bar.gammg in turn are
clearly higher than those in the dictator game which are still 'hlgher than thosc; u}
the y-veto game. One possible explanation of the lat@r result is that fu?l _Cf)ntr.o of
all payoffs like in dictatorship induces more generosity. Another p0531p111ty is, o
course, that proposers in the y-veto game simply feared that small assignments y
asted since Y will refuse them. .
Wo;tiebr‘:\ivx:imum demands by responders Y reveal an analogous tendency since
they are largest, respectively second largest in the x-veto. game, respectively
ultimatum game. Many responders have chosen non-monotonic accepta.nc'e sbtrate-
gies, i.e. they refuse larger offers although they accept lower ones. This is by n(;
means unintuitive: If, for instance, a responder Y wants to ac.cept only an eﬂuezl
split of ¢, he might accept ¢/2 and ¢/2 but reject offers. y with ¢/2 <y < 5/2.
A very interesting result is that extremely generous .offers 113 the. Sffnse of y> ¢ /l : ,
are also facing a considerable risk of rejection: Being too ‘polite’ can be socially

as unacceptable as being too greedy.

3. Multiperson-ultimatum bargaining

Giith and Van Damme (1993) make a more systematic attempt to e.xplore tlflle
notion of fairness and to investigate who of the interact{ng parties is ac_tuatezll
trying to achieve fair results: Are, for instance, proposers 1ntr1n§1callyhm0t;;':r 3
by fairness or do they only refrain from greedy prop9sals since 1[ eyO o
rejection? Similarly, one can ask whether r;sponders ‘reject profitab :,1 ;::le}r) ey
since they are frustrated how little they get mdi:ompz;r:}s](;?r t(;)wi( S(l)lra 1_v;/ e

i neral norms of fairness, regardless o . .
arel;gxutll?: ifgeﬁinents, performed by Giith and Van Damme (1993), e.ach (ultlm;
tum game involved three parties: Party X could propose a dlS[.rlbu[lOI'l x,tza .
with x,y,z>5 and x +y + z = 120 of altogether 120 points which represen
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cake of f 12,-or f 24,-. As before x is what X demands for himself whereas y
and z are what he assigns to his partners Y and Z, respectively; and as before Y
has to accept the proposal to induce such an allocation result (if Y rejects, all
parties receive nothing). There was, however, an important systematic variation:
When deciding whether to accept or not, responder ¥ knew the whole proposal
(x,y,2) only in the xyz-condition whereas he knew only y or z in condition ¥y,
respectively z.

Clearly, such a design allows to answer the questions raised above: If, for
instance, X is intrinsically motivated by fairness, he should assign a significant
amount y to Y in condition z and similarly a significant share z to Z in condition
y. Responders ¥ who do not care only for their own share y should reject
proposals (x, y,z) with low z-assignments. There are additional questions related
to this experimental design: Does, for instance, a low assignment z in condition z
signal a greedy proposal? Does a high assignment Z in condition z signal a large
y or will it be seen as falsely pretending generosity?

The results of Giith and Van Damme (1993) clearly reject the idea that
proposers are intrinsically motivated by fairness. Thus fairness is a social norm
which yields reliable behavioral expectations only when its compliance can be
monitored. There is, furthermore, no support for the hypothesis that responders
choose conflict for the sake of others (whenever a proposal was rejected in
conditions xyz and y, this could be explained by its very low assignment y). In
condition z both, extremely low and high assignments z were rejected. According
to the observed behaviour for condition z one should neither reveal drastic
exploitation nor pretend too much generosity. Low, but not extremely low
assignments z seem to convey the impression that also party Y can hope for
something.

Another 3-person ultimatum bargaining study (Giith, Huck, and Ockenfels,
1996) assumes incomplete information about the cake size ¢. Whereas the
proposer X knows whether ¢ is large (¢ =¢ = DM 24,60) or small (¢ = ¢ = DM
12,60), the two other players Y and Z only know the a priori-probability of ¢ =&
with 2/3, and ¢ = ¢ with 1/3. Thus the cake size is private information of the
proposer as, for instance, in the ultimatum experiment of Mitzkewitz and Nagel
(1993) or in the experiment of Giith and Huck (1994) described above.

Giith et al. (1996) rely on two level-ultimatum bargaining, i.e. first X offers an
amount y with 0<y<c to ¥ and Z which Y can accept or reject. In case Y
rejects, the game is over and all three players receive 0-payments. Otherwise X
receives ¢ —y and Y has to propose an amount z with 0 <z <y for Z which
then Z can accept or reject. In case Z rejects, both, (s)he and Y, receive
0-payments. Otherwise Z receives z and Y the residual amount y — z. Notice that
player Y faces both sides of a usual ultimatum game: With respect to X he is a
responder whereas he is a proposer in view of Z.

The 2 X 2-factorial experimental design varied systematically the way how
participants were prepared for their game playing behaviour: Once the distinction
was between auctioning positions versus assigning them simply by chance and
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i - rimental questionnaire versus letting participants
gzzfd:eitrzf::d?a:a?;éll';gep:r;zgeperimenta? questionnaire ir}duceq more gener(f)us
offers although it inspired considerations‘ of backward .mductlon. Su(\iceita v::;
auctioning the roles of players positiqn prices were pubhc]z at;]nounf:fe , it
predicted that offers will try to avoid monetary losses © (?t ders i ?((1)1 .
Although this hypothesis could not be confirmed, some offers tried to avoid losses
of others even when this implied a loss for the proposing player. . N

In general, the most important result was that.propos?,rs X Yvn boargc;,l c ;:
¢ = offered 2/3 of cto Y and Z, i.e. they were-elt_hcr trying to lie about the cz:h
size and pretending to be extremely fair or .thmkmg thfit only X 'desctalr_ves. het
difference ¢ — ¢ when c¢ is large. If they were just .pretendmg to be fa_lfr, this mllg
have been detected by player Y. Proposers X with small cakﬁs Td_hg wt:-;d?;
likely to offer 2/3 of ¢ to ¥ and Z so that an offer y = 2/3c ;hou aw.:on e Y
suspicious. However, no offer y=2c/3 was ever r(.a_]ecfted. e reg;es;l n func-
tion z = .47 + .35 y whose coefficients are highly s1gn1ﬁf:a‘nt, reveals tl ;1 p a){th
Y. who is confronted with both aspects of ultilr]natum bz;(rgzx;glgc, t_n;s ct)(f)ﬂsar;l(rie r:;re

’ is offered to them. Nevertheless, whenever = f
chavr:}?[ tixsisoivas exploited by Y. Thus also players Y become )%reedy 1rfeg(11ey can
hide their greed by pretending that either ¢ was small or that X was greedy.

4, Multiperiod-ultimatum bargaining

The initial experiments of Giith et al. (1982) stimulated a lively dlscgsstizg
e role of game theory. So Binmore, Shaked, an: ul
mental results for the ultimatum game itself are
less extreme situations behaviour will be more
antiated by the results of two

concerning the predictiv .
(1985) conceded that the exper
quite robust but claimed that in .
consistent with game theory. This claim was subs} . )
period-ultimatum bargaining experimerl;ts fo.r a sghrrler;:(elggmc]aae.given e Tof
In general, multiperiod-ultimatum .argamm ‘ e
i ini ¢ ven cake size ¢, for every possi
fossllb]e b;rg’?lhnemflorr?;r:ri; ‘:rllilozgtac%lcan be distribu{ed if the parties r;?cl;(jin
= 1,050 -

agreement in period t. If ¢, <¢, fort=1,....T— 1., oneh§pez:11<ein(;1:l(ai sxl Witﬁ
cake. In every round ¢ first the proposer de.lermmes is mand til e
0 < x, < ¢, which the responder can accept or reject. Acc}:3epttancl<i:k1e if)l o i
proposer receives x, and the respond.er y(x)=c¢— x%. }l)l t;1]n ey in the
e i v ir;lpliez ;Onﬂ“':;cat‘il:noiﬁgi:zfih;rpa(r)tiespenter round ¢+ 1
und t = T. In rounds ¢ a rej ' . e
1\3:02(; cake size ¢, is smaller than the case size ¢, for Izerloikg tﬁsrlllls -
experimental studies, performed up .to. now, assumed thgtbpa;{ l:;instein 1082)

being the proposer. Unlike the bargaining model, analyzed by

- <o
ltiperiod-ultimatum bargaining must rely on T

experimental studies of mu o ing case

(Weg, Rapoport, and Felsenthal, 1990, have tried to approximate t
T = ).
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In the initial study of Binmore et al. (1985) the parameters were T=2, ¢, = £1,
and ¢, =£.25. In round ¢ = T =2 the responder must always accept if he is only
guided by monetary incentives. Thus x; = c, — € is the optimal demand in round
2. From this follows that the responder in round ¢ =1 can reject all proposals x,
with x, > ¢; —¢,, i.e. the highest demand x, which will be surely accepted in
round r=1is x; =c, —c,. The game theoretic solution play, derived by
backward induction, consists therefore of the initial proposals x; = ¢, — ¢, which
the responder accepts.

In both the first and second trial of playing this game, Binmore et al. (1985)
observed an aggregate distribution of initial demands x, with two focal points,
namely the equal split x, = ¢, /2 and the game theoretic prediction x;" = ¢, — Cys
L.e. participants were either fair or gamesmen. Whereas in the first trial x, = /2
dominated x; = ¢, — ¢,, the opposite was true for the second trial. Because of
this reversal Binmore et al. (1985) concluded that at least for experienced
participants gamesmanship dominates fairness considerations.

It is a convincing hypothesis that more experienced participants understand
more thoroughly the strategic aspects of a given bargaining situation and that this
will inspire attempts to exploit strategic possibilities (already in Giith et al., 1982,
experienced proposers asked for more than inexperienced ones but they were, in
average, also less successful). To demonstrate that this will, however, not bring
about a game theory-like behaviour Giith and Tietz (1985) and (1986) performed a
two period-ultimatum bargaining experiment whose main difference to the study
of Binmore et al. (1985) was the amount by which the second round cake c,
shrank: In the radically shrinking cake-games c¢,/c; was 1/10 whereas this
relation was 9 /10 in the nearly no shrinking cake-games.

The evidence was convincing: The game theoretic proposal x;' =c¢, —c,
served never as a focal point. On the contrary, average behaviour differed
significantly from x| = ¢, — c,, especially in the nearly no shrinking cake-games
where hardly any proposal x; with x; <c,/2 was observed in spite of x;' =
c,/10.

The controversy inspired further experimental studies of multiperiod-ultimatum
bargaining (e.g. Neelin, Sonnenschein, and Spiegel, 1988, Ochs and Roth, 1989,
Weg et al., 1990, Binmore et al., 1991). Partly these studies allowed for more than
Just two rounds of bargaining, partly they represented cake shrinking via discount
factors which can be different for the two parties involved. It was frequently
observed that the responder rejects a greedy proposal x, although the residual
amount ¢, — x, exceeds c,, |, the maximal future payoff. Thus also in the more
general framework of multiperiod-ultimatum bargaining responders are willing to
sacrifice substantial amounts in order to punish a greedy proposer.

If one is convinced that the desire for fairness is a strong behavioral incentive,
one naturally becomes interested in the question whether trust in fairness can
assure cooperation in situations where, according to monetary incentives, this
would be unreliable. Giith, Ockenfels, and Wendel (1993) have tried to answer
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this question empirically. More specifically, (?ﬁth, Oc!ienfels,' and V‘{endel l519?3)
is a multiperiod-ultimatum bargaining experiment with an increasing cake, i.e.
with
0<cl<c2<...<cT_l<cT. 1 L
f every period t=1,....,T—1,to
Its rules, furthermore, allowed the Qroposer o
declare period ¢ as the final period, i.e. the proposal x, could be made a real

ultimatum (either the responder accepts it or conflict with O-payoffs for both

results) or just a proposal whose rejection leads to the next round t+1 as in

i iperiod-ulti ining experiments.
revious multiperiod-ultimatum bargat nts '
b Backward induction, similar to the case of a shrinking cake, yields that every

ultimatum proposal will be accepted whereas every non-ultimatum proposal l;:
rejected. Thus the proposer of every round = 1,. k ,7;—- 1 geclares Zerﬁguts tgmh
ina i d asks for x; =c,— €.
final one for reaching an agreement an : X
tkllertiels would reach an extremely unfair agreement in the f.lrst round although 'tIt*‘;y
Ic)ould have shared a possibly much larger cake by delaying the agreement.. is
illustrates why the study of Giith et al. (1993) is closely related to the fexperlmems
of McKelvey and Palfrey (1992) who investigate the well-known cent1pede—g;1_r_1e3.
The two-factorial experimental design distinguished games with T0=) 2 or Tn
and a mildly (c,,, —¢,=DM 3) and strongly .(c,+1.—c,=D.M 1 mcreamtg
cake. Each participant played the same game twice with w{q dlftferem (S);g)r(l);:; ;
' i iti f 102 plays no ultimatum wa
lways in the same position. In 70 out 0 ‘
l1)rl11 tr(z)luvt;]dyl' Whereas for the mild cake increase only 28 of 50 profp;);c:;s 1:1hr01gl(<)1n;
i . i ing 1 his number was 41 out 0 or the s
refrained from imposing an ultimatum, t nbe . o srone
i i ’ diction behaviour seems to be
cake increase. Thus unlike game theory’s pre . vie S ing e
> ing i i ly to strive for efficiency by delaying th
by two competing incentives, namely [C ey By
: f being exploited. Clearly, striving
agreement and the fear o bei :  SUTVIng Tor o ed by the
as ke increase what is also dem !
trengthened by a strong periodic ca : :
ierstiiede experiments of McKelvey and Palfrey (1992) in which the cake 1s
: doubled. _ .
leOaise might have expected that non-ultimatum proposals are ‘morei( f;u; mtt:g:
ultimatum proposals since a non-ultimatum proposal liee}rlns to telt: mI:)c;;) t;y o
i i ince I believe that we both can g¢ .
using my ultimatum power since more B e
’ i to share equally, hopetully ¢r,
trust. Why don’t we simply always try . o ame
’ isi i d non-ultimatum proposais o
largest cake? Surprisingly, ultimatum an oposals O airor the
i i 1s become, however, significantly
round are nearly identical. The proposa ‘ e e
i hat trust, revealed by not using
the play lasts supporting the hypothesis t , b
lu(;?i%l?zritum I;)ov):/er induces fairness in the sense of more balanced payoff proposa

5. Toward a behavioral theory of ultimatum bargaining

y was

My main motivation when studying ultimatum bargaining experimentavl\:hat -
to develop a behavioral theory of bargaining. The lively debate about
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conclude from ultimatum bargaining experiments seemed, however, to have a
different focus: Paralleling the so-called Nash-program (Nash, 1953) to model
bargaining as a strategic game and to determine bargaining behaviour by selecting
one of its equilibria (see Giith and Kalkofen, 1989, for a more thorough discussion
of Nash’s program) one was very interested in experimental studies of noncooper-
ative bargaining models like the very simple ultimatum game. Apparently, many
scholars were shocked when confronting some reliable evidence that the game
theoretic solution with Tespect to monetary incentives may have no predictive
power.

This reaction came as a surprise to me since I considered game theory as the
theory of perfectly rational individual decision making which pays no attention at
all to the cognitive limitations of human decision makers and which therefore can
hardly be expected to explain human decision making. But apparently not every-
body accepts the need to supplement normative game theory by a behavioral
theory of game playing. For those who do, the following rudimentary outline of a
behavioral theory of ultimatum bargaining will hopefully provide some inspiration.

My basic assumption is that human decision making can be viewed as a
dynamic reasoning process each of whose stages involves an intention generator
and filter. The intention generator analyses the decision problem based on some
boundedly rational cognitive approach. The intention filter prescribes an accept-
ability test of the intended behaviour.

Here 1 do not present this approach and general theory. Instead I simply
illustrate how it might be used to explain ultimatum bargaining and major results
of ultimatum bargaining experiments.

5.1. Stage 0: ‘Guidance by past experiences’

Faced with a new decision problem the initial cognitive task is to determine
whether one has envisaged this or a similar decision task before. If so, one will ask
further whether the previously chosen behaviour has been successful or not. The
behavioral intention generated is then: Repeat the previously successful mode of
behaviour! The obvious acceptability test for this intention is related to questions
like: Is the present problem really structurally similar to the situation previously
experienced? Are the previous experiences reliable results or could they be simply
lucky events?

So the dictator game may, for instance, be perceived as a ‘fair division task’
(typically in case of reward allocation as studied by Shapiro (1975) and Mikula
(1977)) or as a “charity task’ (X, who is rich, may want to help ¥ who is poor).
Whereas in the latter case proposers X might suggest different allocations due to
different attitudes regarding charity, the typical intention, triggered by ‘fair
division task,’ is to split evenly. The obvious filter for the intention to split evenly
is the question: Shouldn’t 1 give less to ¥'? Whereas in case of ‘small cakes,’ this
question is usually denied, this may not be true anymore for large cakes. Also
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i et the equal split. I, however, doubt that a s.imilfnr
:(f}l;::;eo?‘:ir(l)irtlflzzsbi?:(;?lsestso v(:iflflsbe obse?ved in .case of rf:ward allocation which, in
my view, is the better test of allocation behaviour by r':llctatorsl. de that thev have
Similarly, for the ultimatum game most people V'Vlll conclude ars); fave
experienced similar situations before. After all the ultlfnatu:l gla:ime api;:,z s a frs
sight like a simple distribution task where both parties shou rece > qthe
share. The resulting intention x=c/2 may, however, be quesu())(ne yt he
intention filter: Is it okay to ask onlél Sor x= CX{I Zkilrlil(;lllﬁlhti;sk p‘a’:;tl)lly ‘ :;;T; ’Ome
? ienced decision Y,
:;:‘::: ?iogrt?tpt?ewtzf:1f'o£n::§§rril::§ed decision makers copfronted with s‘mall catkhes
like in the study of Giith et al. (1982). If, ho'wever, 'serlousfdi)lub@ exist whether
x/2 is acceptable, the reasoning process continues with the following.

5.2. Stage 1: ‘Superficial strategic analysis’

The vague intention is to ask for more than ¢/2. The cqg;:?tive pr(;‘?letr;l It\;)[ol:z
: I demand without risking conflict?
lved seems to be: How much can m: \
ioe\;eifically one needs an idea about the minimal acceptance level y of th;élkf}lly
;gsponder irl the sense that only demands x with ¢ —x > y will bc? acc;pte y b:
re;ponder of an ultimatum game. The intention x=c—y will, ((i)wele;,_
subjected to acceptability tests like: Can I really be sure lhz(ljt. t?c(a) r(‘ie(r)r:lz;neitger . %
i ] ‘ t in one’s own prediction,
will not be rejected? If one does not trus . . . o clther mht
initial i f x = lly if ¢/2 — y is relatively small,
back to the initial idea of x=c¢/2, especia —Y =
rg:] on a compromise between both solutions, e.g. thf: mlc.i‘way proposg;g 2x Zl’, / 4(1);
—i‘/2 (all of the 17 observations with x + y <c¢ in Giith et al., 1982, rely

x> y and could therefore be explained by such cqns1derat10ns). e dhat at
' The few observations x* = ¢ — € consistent with game theory indic

ili : all
least a few participants seem also to rely on another acceptability tes.t. Cag Iug:ts i?"
be sure that proposals x with ¢ — x <y are rejected? If one has serious :)he -
i ly to enter
i if c—yi derably smaller than ¢, one has
this respect and if ¢ — y is consi . . :
and (for the ultimatum game) final stage of the dynamic reasoning proce

5.3. Stage 2: ‘Strategic backward induction’

The cognitive task is here to imagine the emotional state (;f a'resi%(;r;daerp:)vsl;g \::
confronted with an extremely greedy proposal: Why should’ ehSdcr e os us
amount of money to punish the greedy proposer? Shouldn.t et z;cdi i e
they are and accept angrily ;vll;a;] is.left‘.’(SI::;orrlzla tﬁ(e)s]l-ciar):;giriltrﬁlzr:‘ ;Tietz’ o0 we
well as from actually observed be aviour ' Ttz o for

ici i . The generated intention 1s .
. lhi“ st(l)enr]ee épa:r?lf;??:gts r::g:;s:;;?y“l/;ythe sn;gallest positive monetary um:' Oér;
;u—t ; smzrlv unit compared to c. This behavioral intention has to pass th'efmats?rlisk
filter: Does it really pay to ask for nearly everything? Isn’t there a signitic
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that the responder does not accept facts as they are and simply reacts emotionally?
In most cases this seems to prevent extremely greedy proposals, but not always
(see Table 1 of Giith and Tietz, 1990). If a participant does not dare to ask for
X =c — &, he usually will fall back on his previous intention x = ¢ — Y or even on
x=c/2ifc/2~yisa relatively small amount.

Up to now we have always concentrated on the dynamic reasoning process of a
proposer engaged in the ultimatum game. Since the responder is in a much more
passive situation, his cognitive task depends crucially on the proposal x which he
envisages. If x is rather fair, he will happily accept the proposal. In case of a
greedy proposal, in our view this can be x = ¢ — Yy as well as x=c¢ — ¢, he will
simply have to decide to which of the two compet_ing forces he yields, his desire
for money or his incentive to punish the greedy proposer who after all would
suffer a much larger monetary loss. Viewed as a dynamic reasoning process a
responder will first ask whether the given proposal x is reasonably fair or not. In
case of an unfair proposal he then will determine whether the desire for revenge
dominates its cost y(x) or not.

According to Tables 1 and 3 in Giith and Tietz (1990) responders can react very
differently: Proposals x, which some responders accept, are unacceptable for
others, i.e. there is usually no clearcut boundary y such that all responders will
accept all proposals x with ¢ — x> y and reject those with ¢ — x < y (Giith et al.,
1993, have, however, observed such a clearcut boundary y in a situation where
this is additionally supported by prominence considerations).

It is important that the cognitive process does not stop when the first intention,
which has passed its acceptability test, is carried out. Since Stage 0 reflects on
previous experiences, it is very important to check whether the actual result
supports the considerations by which this behaviour has been generated. If, for
instance, a proposal x=¢ — Y is rejected, one obviously has wrongly predicted
the responder’s emotional state. If, on the other hand, one would learn that far
more greedy proposals were accepted, one might correct the own beliefs concern-
ing y downwards. Similarly, a proposer who has chosen x = ¢/2 might think that
he has made a bad choice when he learns that nearly all ‘greedy proposals’ were
accepted.

Thus the post-decisional evaluation will strongly depend on the information
feedback provided. There can be general feedback in experiments where partici-
pants can communicate between experimental sessions like in Giith et al. (1992),
feedback concerning the own play only as in Giith and Van Damme (1993), or
nearly no feedback as in Giith et al. (1993).

Post-decisional phenomena like post-decisional regret which appear completely
nonsensical in a neoclassical world can thus Serve an important purpose, namely to
prepare a repertoire of successful behaviours for future decision tasks. Decision
experts will usually have to rely on both, a rich repertoire of successful behaviours

and the ability to proceed to later stages of the dynamic reasoning process if
necessary.

3
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Let us briefly indicate how the dynamic decision model could be Fx:nded al:(;
ultiperiod-ultimatum bargaining where we restrict ourselves to s_hrm ing c
m - . c
gameIs) with ¢,/2>c¢,,, for all 1= 1,...,T—'1. As 1n‘t‘he ulglr(r:;ur;}hii:r;s
x, = ¢,/2 will be the first intention of unexpenencefi decnsxop E’n
tki n :lestioned by: Can’t I ask for more without risking conﬂxf:t. L
eT(? enerate an idea how much one can demand §afely in round tf ;I lls,
howev;,gr less obvious in multiperiod-ultimatum bfirgalnlpg. The results g kee 1:
et al (1’988) suggest that participants do not 1mmed1.ate1y. relly on t ;10 \Zg:n :
'nduc'tion but restrict themselves first of all to the f9110w1ng §1mp e CO[}:SI icra o :
1‘If the responder rejects, the most he can hope for 12 ¢,. So it /szee;nj t’ a;\ ' tsl?alel ;z
ich i than ¢,/2 due to ¢, 2- ,
for ¢, — ¢, which is greater < :
can ook (c) w]as thfa unambiguous and surprisingly clearcut focal o(lj)s;fvau(();lggg
Neclin et led by the results of Giith and Tietz
in et al. (1988). As clearly revealed by : 1z .
Ne§ 1;2866) the intention x, = ¢, — ¢, has, however, an 1mporta1.1t a_cceptablhty test:
?; for instance, ¢, — ¢, is close to ¢,, as in the radically shrinking cak'e gar[r}\les,
, ti(;ipants negirl)l/ always reject this behavioral intention, probably since they
par ;
icipate a rejection. . _
amgi)[:?ce thatJ x,=c, — ¢, is the game theoretic demand for T(192és")['hu: tgz
l . . . m
support for the game theoretic solution claimed by Bmmorle c:)t :lll.vmral apprZaCh
. o cha
incidence, namely that this simple . '
due to an unexpected coinci , ora approach
implies the same initial proposal x; =c¢, — as the game tl;c.a:tive o o
Whereas, however, the game theoretic solution loses all its predi " °
ereas, , etic s¢ loses over
7> 2. the same is not true for the intention x, = ¢; — ¢, at éeaStt;mZLare ,of CZ'
is not,an extremely greedy proposal, i.e. if ¢, represents a substan 1

6. Conclusions

. . Lility to
The concept of a dynamic decision phroc.ess pr(;,‘{:}ilei rz; l:)r;ig;xenggls:élségt)(fsee
for indivi i nces in behaviour whi
aBCrZ(r)nlcjiZtﬁI&rr lr;gglzlgugeigizriig on their personal expe;liences (s::; 'thei) :tf:ﬁfi; 1(1);
i , . i al., 1985) as well as on their
Gittorent re Otzlsgirr\:ezdofb znglyntiglriipe;roaches two different individuals can relyt _(;II:
dfffere“t e tions and actual behaviour. So the strategic.backwar‘d mdui:ilor
dltfe'rem ‘.me“ ay be obvious for somebody who is analytically skilful ar; /b€
ConSIderanocrils r:teii, correspondingly, whereas such an approach may on yt o
e ermoc ebuc thers after many experiences or even never at 'al.l. Neelin e 01;
Ellnsggt?l(:\j/e ngd an interesting idea to make experimental partmparllts a;lv;lrlzl o
he backward induction solution, namely by al_lowmg then} first to play e olon
ages f uential game before confronting them with the more e
SFages‘ b wi hseqore decision stages. The fact that nevertheless the game thejor .
Sltuauondw-ltdlirc‘tion solution was hardly supported could be explannedhlr:/ o
?acmkzvvi/l:)rklgf our simple dynamic decision model since the thus derived beha
ra

may not have passed its acceptability test successfully.
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Experimental economics presently experiences a partly open (see, for instance,
Ochs and Roth, 1989, Giith and Tietz, 1990, or Bolton, 1991) and partly hidden
(by anonymous referee reports) debate how to explain so-called ‘anomalies’ (see
Richard Thaler’s Anomalies in the Journal of Economic Perspectives), i.e. empiri-
cal facts which do not comply with optimal decision behaviour according to
monetary incentives. Very often this is done by including additional arguments of
utilities (e.g. a preference for fairness like Ochs and Roth, 1989, or Bolton, 1991),
altruism like in the context of public good provision, or expected altruism like, for
instance, McKelvey and Palfrey (1992). Doubtlessly a lot can be learned from
such attempts to explain experimental phenomena, especially when they are based
on well accepted motivational forces. Very often this type of research resembles,
however, a neoclassical repair shop in the sense that one first observes behaviour
for a certain environment and then defines a suitable optimisation or game model
which can account for what has been observed.

In my view, additional arguments of utility functions like a desire for fairness,
altruism, or envy, as well as specific forms of incomplete information offer no
really satisfying explanations, but shift only the problem to another level of
research questions, namely why people have such utility functions and /or beliefs.
To answer such questions one will have to rely on a preliminary analysis and
evaluation of the decision problem, i.e. one basically assumes dynamic reasoning
which we prefer to model and explore in detail instead of denying it or studying its
stages separately’

Of course, the assumption of perfect individual rationality is simply wrong and
can be justified at best as an ‘as if’-explanation. Although we do not deny the need
for a normative theory like game theory and, more generally, neoclassical theory,
we prefer the natural psychological categories of human decision making over
their artificial analogues resulting when they are represented in the typical
neoclassical framework of utility maximisation based on subjective beliefs.

By experiments we can hope to distinguish between psychological ideas simply
by observing behaviour and /or its underlying reasoning process. Utilities as well
as subjective beliefs, e.g. in the form of subjective probabilities, are not directly
observable: How should they if they do not exit?! It seems amusing to me that
some psychologists are excited about the idea to explain empirical behaviour in
the neoclassical way. But why shouldn’t there be a psychologist who is deeply
impressed by the elegance and rigour of neoclassical theory? After all, most

economists are proud of neoclassical theory, even those who do not believe in its
predictive power.

7. For further reading

Roth et al. (1991).
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