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Them are many expenmental studxes of bargaining behavior, but surprisingly enough
nearly no attempt has been made to investigate the so-called ultimatum bargaining
behavior experimentaily. The special property of ultimatum bargaining games is that
on every stage of the bargaining: process only one player has to decide and that
belore the last stage tize set of outcomes is already restricted to only two resulis. To
make the ultimatum aspect obvious we concentrated on situations with two players
and two stages. In the ‘casy games’ a given amount ¢ has to be distributed among the
two players, whereas in the ‘complicated games’ the players have to allocate a bundle
of black ‘and white chips with different values for both players. We performed two
main experiments for easy games as well as for complicated games. By a speciz!
experirnent it was investigated how the demands of subjects as player | are related to
theit acceptance decisions as pluyer 2.

Introducmn

A game in. strategu' or extensive form, which is played to solve a
distribution probls.m, is called a bargaining game. Such a game has perfect
information it all its - information sets are singletons, ie., there are no
nmultane.ous decisions and every playeris always completely informed about
all the’ previous -decisions. Consider a baigaining game with perfect
mformanon whose plays are all finite. Such s game is called an ultimatum
v Lbargmmmg game il the last decision of every play is to choose between two

prede‘ermined results. Often a game itself does not satisfy this definition, but
contains: snbgam for which this is true.-
~In 2-person bargaining-one vsually speaks of an ultimatum if one party
can festrict the set of possible agrecments to one single proposal which the
other party cancither accept. or ‘reject. ‘Since in an ultimatum baryaining
“game tho set of possible outcomes is narrowed down to only two results
- before the Iast decmon is smadte th;s .xplams our terminolegy.

, ; ik 'tbm\k Remhard Selten (Umvevsnty of Bneh-feld) and two
mdnym rdim for their valuable advice:
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The speciality of ultimatuom bargaining games can be iHlusirated as follows:
Since the length of the play is bounded from above, there is always s player
who has to make the final decision. Now for all other players the game s
over in the sense that they cannot influence its ouicome any longer. So all
that plaver i has to do is to make a choice which is good for Rimseifl We can
say that playver § finds himself in a l-person game. Now consider o player ;
who makes his cheice just before plaver { terminaies the game. I § knows
what player | considers as good or bad, player j can easily predict how
piayer { will react. Thus in a certain sense we nan say that player j, too, 15
engaged in a I-person game. [p the same way one can sec that every player
in an ultimatum bargaining game finds himself in a I-person game. This
shows that in ultimatum bargaining games strategic interaction occurs only
in the form of anticipating future decisions. Tusre is no mutual
interdependence resulting from simulaneous moves or infinite plays.

The obvious solution concept for ultimatum bargaining games is the
subgame perfect equilibrium peoint [Selten (1975)]]. The subgame perfect
gyguilibrium behavior can be easily computed by first determining the last
decisions, then the second last oues, eic. Most uvitimatum bargaining games
have only one perfect equilibrium point. The delicate problem to select one
of many equilibriuma points as the solution of the game is of vy minor
importance.

In the economic literature bargaining processes are often modelled as
uvitimatom bargaining games [see, for instance, Stahl {1972), and Krelle
{1976)]. Herz we do not discuss whether ultimatum bargaining games can
acequately represent real bargaining situations [see Harsanyi (1980), and
Giith (19731 We are mainly interested in ultimatum bargaining behavior
because it allows one to analyse in detail certain aspects of bargaining behavior.

In any multistage bargaining process the parties have to anticipate future
decisions. The specialty of ultimatum bargiining games is thot these are the
only strategic consideratioas and that especially the last decision is the most
simple choice problem. The individually rational decision behavior will
thierefore be rather obvious even if subjects do not have a strategic training.
Tur experiments allow us to explore the following questions: Will subjects
behave optimally? And if not why and in which direction will they deviate
from their optimal decisicns? Qur approach is to investigate first the most
simple bargaining models. Only when knowing what drives the individual
decisions in simple games, one can be sure how to interpret the results of
more complex situations. (ur distinction of ‘easy’ and ‘coraplicaied’ games is
a snall siep in this direction. There are so many experimental studies of
brgaining behavior that we do not even try to give special refarences; for
insts nice, muny of the ‘Contributions to Experimental Economics’, edited by
. Sauermann, deal with bargairing problems. But surprisingly enough, as
far as we know, nearly no experiments have been performed to analyse
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ultima.um bargaining behavior. Because of their special structure ultimatum
bargaining games are useful to investigate experimentally how bargainers
anticipaic the decision behavior of their opponents. This is especially true for
games with only few players and rather short plays.

Consider a game which does not satisfy the definition of an uluimatum
barga.aing game only because the players can choose betwesn more than just
two bargaining results at the last decision stage. Such a game will be called a
bargaining game with ultimatum aspect [Giith (1976)]. Fouracer and Siegel
{1963; have investigated the bargaining behavior in such games. In their
interesting study they confronted their subjects with a bilateral monopoly
where first the seller states the price and ther. the buver determines his
demand at thas predetermined price.

Fouraker and Siegel distinguish between complere and incomplete
information as well as single and repeated (ranmsaction experiments. We
restrict our attention to single irapsaction experiments. It is obvious from
the repeated prisoners’ dilemmw-experirugnts that a  plaver will not
completely exploit the ultimatun aspect if he can be punished later on.
Furthermore, we can neglect the incomplete information experiments. Sinse
the players do not know the types of their opponents. games with
incomplete information do not satisfy the requiremnent of perfect information
[Harsanyi {1968), and Selten (1382)]. According to their dala Fouraker and
Siegel consider the subgame perfect equilibrium point ‘o be reasonably
consistent with the observed bargaining behavior. In 1i of 20 experniments
price and quantity were chosen exactly as predicted by the equilibrium
solution. Qur data will indicate that this result will change if the pavoeff
distribution according to the equilibrium point is more extreme. Fouraker
and Siegel also vary this payoff distribution. Whereas in Experiment 2 the
equitibrium payotf of the seller is much higher than the one of the buyer,
these payoffs are equal in Experiment 1. For us it is a surprise that
nevertheless the number of equilibrium results in Experiment 2 is only
slightly smaller than in Experiment 1. According 1o our data subjects punish
an opponent, who exploits the ultimatwum aspect, if this is not too coctly for
them.

It scems that the strategic asymmetry of both players was more acceptable
in the experimen: of Fouraker and Siegel. This can be due io their special
scenario. In highly industrialized countries most consumer meorksts are
considered as seller markets. ‘Buyers’ therefore might be used to have fess
strategic power. Iny an abstract bargaining situation, where the birgaining
partics have to divide a given amount of money, an asymmetric power
relationship i1s probably less acceptable.

Another explanstion is that svbjects in the experiments of Fouraker and
Siege! could not s« each other. They might not even have been sure: whether
they actually face an opponent or a preprogrammed strategy. In our
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experiments all sa!:gects cov id see each other. But since barsamiag pmrs «are
determined stochastically, aone of them knew his opponent. =
lnthefmtowumwedmnbethemmowhwhmsmdmm
ultimatum bergaining behavior experimentally. Afierwards the data collected
in the experiments will be- discussed in detail and compared. In-the
coacluding section we -summarize -our  main’ results “and - indicate same
perspectives for the future study of ultimatum bergaining behavior. -

2, Desmptiuoiexperm

it is well-known in the economic lxteramre {Se!tcn (2978)] that subjects do
not anticipate - future - decisions “in the  way which characterizes - the
individually rational decision behavior in ultimawim bargaining games.
Players tend to neglect that there is a last stage which is so important for the
normative solution. Thus it is ‘mere than  doubtful “whether: the 'special
strecture of ultimatum- hargaining‘games will be fully recognized il the
bargaining process is more comphcatcd in the serise that the number of
stages is very large. - '

Now we are interested in’ uimnamm batgammg bchavnor since in these
games strategic interaction occurs only in the form of anticipation. To make
sure that all subjecis:are aware of the special game situation, the easiest non<
trivial ultimatum bargaining games with only two players and two decision
stages have been used to test ultimatum bargnining behavior. ~

The experiments can be partitioned into tvvo subgroups: In one groun “ite
two subjects have to deiermine only how to distribute- a given amount of
money. These experiments will be callud ‘easy. games’. In the experiments of
the second group they have to:distribute certain amounts of black and white
chips whick do not have the same value for-both of them: These éxperiments
will be called ‘complicated games’. Whereas the optimal decision behavior ia
easy games is obvious; complicated games require a: shghtly ‘more thorough
asrialysis  of the ‘game situation. Comparing 'the results for ‘easy .ant
complicated games will show how thc complemy of the game model
influences bargainiag results. -

Before every ‘experiment submtzs ‘were: mtrodmd 1o the bargaxmng'f
situation in-an informal way. The oral-instructions were given according to-
tmmmmmwmawmmmmammm
wluch were played snmuinmwusly The group af 2%k sabjects was ﬁm
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amount ¢ which was: to be distributed among the two subjects. All
sxperiments were. games with complete information.

~The number k of games ranged from 9 to 12. So the chunces to meet a
specific subject as player 2 were rather low for all players 1. All subjects
were' seated in the same room at desks which were far encugh from each
other to-exclude verbal communication. Furthermore, players 1 and players
2 were at opporite sides of the room. Each participant could sez all the
others ‘and had a complete control that the experiment was performed
according to the instruction rules in the appendix. We did not observe
attempts o exchange messages during the experiments. Beiwzen experiments
communicution was not restricted.

2.1. Easy games

In an easy gamc the two subjects were first determined to be player 1 and
player 2. The subiect chosen to be player 1 then declarss which amount a,
he claims for himself The difference between the amount ¢ {(>0), which can
be distributed, and a, is what player 1 wants to leave for player 2. Given the
decision of player 1 player 2 has to decide whether he accepts player 1’s
proposal or not. If 2 accepts, player 1 gets a, and player 2 gets c—a,.
Otherwise both players get zero.

Every subject in the subgroup of players ! got a form (table 1) which
irformed him about the total amount ¢ to be distributed. Player 1 had to
write down the amouat of money a, which he demands for himself. Then the
forms were collected and distributed by chance to the subjects in the other
subgroup. Player 2 had to indicate whether he accepts the pro,sosal of player
1 or not. Two tickets were attached to each form, one for player 1 and one
for player 2. On each ticket there was a capital letter, indicating the game,
and the player nuinber. So, for instance. X! is on the ticket of the subject
who is player 1 in game X. We calied X/ the sign of this subject. The
subjects had to show their tickets to get their payoss.

Table 1
The form given to subjects engaged in easy games.

The amount ¢ to be distributed is c=DM...
Player 1 can demand every amount up to c=DM ...

Sign of player 1:...1
Decision of player 1: I demand DM ...

Sign of player 2:...2

T accept player 1’s. demand:...

I refuse pieyer 1's demand: ...

(indicate the decision you prefer by ap ‘X))
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Let us shortly discuss the rationa! deciston behavior in easy games,
Indivisibility of money implies that there is a minimal positive amount & of
money. Consider now an easy game: A rational player 2 will altways prefer
the alternative which yields more for him and will choose conflict only il this
does not cost him anything. Thus the optima! decision for player 1 is to
demand ¢—¢ for himsel{ and to leave the minimal positive amount ¢ to
player 2. Thiy clearly illustraies the ultimatum aspect of easy games: The
decision of player 1 implies that player 2 can only accept his minimum or
choose conflict.

2.2. Complicated games

The experimenis of complicated games were performed in a similar way. In
a complicated game player 1 first has to divide a bundle of 5 black and 9
white chips. In order to do this player 1 determines a vector (m,,m,)
indicating the decision for one bundle (I} with m; (£5) black and m, (£9)
white chips and the complementary bundle (II) with (5—m,) black and
(9—m,) white chips. After the decision of player ! player 2 has to decide
whether he wants to have bundle (I) or bundle (11). The other bundle is given
to player 1. Player | got DM 2 for each chip. Player 2 was paid DM 2 for a
black chip axd DM 1 for a white chip. Both players were informed about
these valaes. ‘

The form given to the subjects engaged in a comp.icated game is shown in
table 2. Again several examples were calculated to make cure that every
subject completely understood the rules of the game. Some subjects had
difficulties to learn how the dlstnbutmn of chips determines the money
payoffs.

In the complicated game the rational decision behavior is not so obvious.
A rationa! player 2 will always choose the bundle which yields a higher
payoff for him. For player 1 it is evident thai he has to design bundles I and
II such tha: the bundie, wluch player 2 will prefer contains as few white

Table 2
The form given to subiects euaged in complu:ated games..

‘ngucfphycrl....'l

Decision of player 1: ;’layerZhnodwm‘ebctwcm

1] .. black chips and ... white chips
(notmomtthbhckaud9wh1;echnps},or ,

{m thcremmmagdnp;

Sign of player 2...2 ‘ '
Decision of player 2:
I choese vector {I) of black and white chips:..

Il chocse the reriaining vector of chips (I1)...
‘mdmtethedemonmmwm‘x’!)
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chips as possible. knowmg this some easy calculations show that the optimal
decision of player 1 is given by {m;,m,)=(5,0) or (0,9). This will induce
player 2 to choose I in the first case and IT in the second case. The
equilibrium payoff for player 1 is DM 18, whereas plaver 2 receives DM 10,
If piayer 2 would deviate, he would get DM 9 wh=reas player 1's payoff
would be DM 10, ie, a deviation of player 2 would cost player 1 much more
than player 2 himself,

The complicated game is a well-known distribution procedure [see, for
instance, Kuhn (1978), Steinhaus (1948), Giith (1979)], often called ‘the
method of divide and choose’. In the economic literature it is mostly applied
to the problem of cuiting cakes faicly. In our example there are two diffzient
‘cakes’ and two individuals with diiferent preferences.

The method of divide and choose yields an envyfree allocation [Pazner and
Sclimeidler (1974)] which is even Pareto-optimal in our spec;al case. In
general, this method determines zn allocation which is not Pareto-efficient
{Gith (1976)]. Observe that a complicated game has other envyfree and
Pareto-optimal allocations beside the cqwilibrium allocation. If plaver 2
receives the bundle (5, 1) of § black and 1 white chips and player 1 gets the
residual bundle (0. 8), this allocation is «lso envyfree and Pareto-efficient.
The same is true if player 2 receives the bundle (5,2) and player ! the
residual bundie (0, 7). All other Pareto-ff cient allocations are roi envyfree.
Furthermore, the equilibrium pavoff of playver 1 is his maximal payo!f in the
set. of envyfree allocations. This demomtrc.tes that the method of divive and
choose ailows player 1 to exploit the preferences of player 2. Player 2 would
prefer to be the one who determines two bundles T and [T between which
player 1 has tc choose.

3. Experimental results

The subjects were graduate students of economics (University of Cologne)
attending a seminar to get credit for the final exams. I: is almost sure that
none of the students .vas familiar with game theory. Aft.r pilot studies in the
summer semester of 1978 the main experiments wei> serformed at the
beginning of the next winter semester.

3.1, Eas: games

For the -sake of completeness we also show the results of the pilot
experiment with easy games in table 3. The results of one game, specified by
a capital letter in column (1), appear in one line. The sccond columnn of table
3 gives the amount ¢ to be distributed. The: third one the demand of player
1. A ‘Y’ in: the fourth column indicates that player 2 accepted, whereas a ‘0’
says that 2-refused: player I's proposal. Conflict resulted in three (games C, G
and H) of the nine games in table 3.

JEBO.—D
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* In the same way thuresults ofthe ‘main expements thh ‘easy ganes are
given in tables 4 and S.. ’Ihcexpmmentsofeasygameslistedmtabic4werc
pc:fomd ﬁm. We se.fﬂt to ﬁ;esc rcsuks as unexpeﬂeneed decns:on behawor
in easy games. . - -

These experirsents: have been re;xated aﬂef one week. of course, a subject
usually had toface a different arzount ¢ to be distributed and to expect a
different opponent. mmﬁﬂfmmondexment of easy games are
gmmmmbie :v;were&r mthenasexpmnwddecamn behaviormeasy

'!‘ables4and Scenmn thetemﬁs af21 gamescach In bot‘h tabla there
are three game; with an amount c=4; 5; 6; ...; 10DM. Aecordmg to' the:
unexperienced clecision behavior conlict seems to be rather exceptional (it
results in only two of the 21 ga:nes) Since in table 5 there are 6 cases of

coaﬂu:t, the total emount paid te th sub}ects is: lower in tablc 5 (DM 116)
than i m 'tabie 4’(DM 137);'“ ‘ "

ﬂcamdmundofﬂaml:satﬂkerongb 8t _ ‘
'bchavm dp!ayers 1 tmit negkptsthe variation in thc total yamountc— to




: Table ¢
Naive decision behavior in eesy games.

" ¢ account
o be : Demand of

distributed player 1 Decision of
~ (DM) {DM) player 2

A 6.00
8.00
4.00
2.00
3.50
3.00
3.50
5.00
500
500
5.55
4.35
5.00
5.00
5.85
400
4.30
2.50
300
4.00
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Table §
FExperienced decision behavior in asy games.

¢=amount

to be Derand of

dictributed:  plajxr @~ Decision of
Game. (DM) - {DMj player 2

10 7.00
10 7.50
4.50
6.00
5.00
7.00
4.00
5.00
3.00
3.00
499
3.00
5.00
3.80
6.00
450
6.50
400
3.00
400
3.00
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'Ttemmlaarelmedmmbkﬁmﬁrstcnlmn gzwuthekmhonal form-

1), (2)«{3)ofthehypo§hem In the second and third column appear the
vatueso{theptrw:tm_aandﬁform;ue4(5)deneted‘bya‘(a,)amiﬁ"
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: »rrg&nded as the costs of player 2 for choosing conflict. The decision of player
© 2 may also depend on the share {¢—a,)/c of player 2 according to player 1's
*proposai One would expect that player 2 is more likely to refuse a given
demand of player 1 if his payoif (¢—a,) as well as his share (c —a,)/c in case
of acceptance are comparatively low. Besids one exceptional case (player R2
in table 5) where the rather moderate demand a,=DM 4 was refused at
costs of DM 3 for player 2, it can be seen with the help of figs. : and 2 that
the experimental results are in line with our intuitive expectatiors.

3.2. Consistency of demands in easy games

After testing twice the behavior in easy games we became interested to
learn how the demand behavior of a subject, i.c., his decisions as player 1, is
related to his acceptance behavior, ie., his decisions as player 2 [similar
questions for other game situations are analysed by Stone (1958)]. Would a
certain subject accept as player 2 an ofler to distribute ¢ which he would
suggest as player 1? In order to investigate this question, we performed a
third experiment of the easy game with c:=7 DM in the following way: All of
the 37 subjects participated in the experiment as plaver 1 as well as player 2.
First every subject had to decide as player 1 which amount a;, he demands

Hole
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H2/c
o5t 1 11
10
1 1
04|
1 1
1
03} 1 1
101
0.2+ o 4
0
1
1
0.1}
i I 1 1 1
0 1 2 3 4 5 H,

Fig. 2. Experienced acceptance behavior in easy games.

for himself. Then every subject got another form which asked him to state
his minimal acceptance payoff a, as player 2. If c—a; 2a,, player 2 accepts
player 1’s demand which yields the payoff a; for player 1 and c¢—a, for
player 2. Conflict results if c—a, <a,. The subjects were told in advance that
it will be determined by chance which of the other 36 player 2’s decisions a,
will be opposed to the own decision a, as player 1. Since every subject had
to hand in his sign as player 1 and as player 2, we were able to identify
uniquely his decisions as player 1 and as player 2.

It should be mentioned that the decision of player 2 in this experiment is
more complicated compared to the former experiments of easy games. Here a
player 2 has to consider all possible decisions of player 1, while in the former
experiments player 2 was only asked to react to a specific choice of player 1.

Although a subject had to expect a different subject as his opponent, we
were mainly interested how a subject’s decision a; as player 1 is related to
his decision a, as player 2. In table 7 the decisions of one subject are listed
in one line. The second column gives the demand a, as player 1 and the
third column the acceptance level a, as player 2, whereas the sum a, +a, of
demands appears in the fourth column. If this sum is greater than/equal
to/smaller than ¢=7 DM, this is indicated by ‘+°/0’/—" in the fifth column
of table 7.
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g TADRT
Of payofl demands in casy games.

" Todexof &, s dedtand “gyw=demand a;+a,=sum Consistency
subieot -:;_lssphyetl - neplayer 2 of demands  of demands

1 ’ f"'400‘ Y 700 0

B SO X S 250 6.00 -
3 35 - 35 7.00 0
4 .35 350 7.00 0
- “400 300 7.00 0
6 350 3.50 700 0
o7 400 3.00 7.00 0
8 500 3.50 8.50 +
9 350 350 700 0
10 380 © 350 7.00 0
1 0 350 3.5 7.00 0
12 3% 200 5.50 -
13 500 1.00 6.00 -
U 350 1.00 4.50 -
S8 350 500 8.50 +
16 400 250 6.50 -
17 ‘400 3.00 7.00 ¢
e | 400" 300 7.00 ¢
A9 5.00 1.00 6.00 -
20 6.99 0.01 7.00 0
i 3.56 200 5.50 -
22 4.00 250 . 6.50 -
23 4.00 3.50 7.50 +
24 350 3.00 6.50 ~

25 500 2.00 700 0
C26 o 400 - 100 - 5.00 -
Low2T 350 2.00 5.50 -
CU® . 400 100 500 ~
2 350 300 6.50 -
230005 380 S50 "6.00 -
LBl 480 . 350 8.00. +
3 A ©010 4.10 -
34 3.50 3.50 7.00 L
35 400 1.00 5.00 -
36 700 350 10.50 +
37 400 T 2% 6.50 -

in- conﬂlct (+) 15 oons:stent (0) and 17 in
i the 37 snbjects revealed a ‘modest demand
& tue‘smse tha the payoﬂ" c--a, was not smaller than their
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tough or ambmons since otherwm they would' have m cxpect ccnfhct Thu B
subject in the 15th row of table 7 probably misunderst 3 s
In case that (a;, 9,) is congistent, thasub;ect baves as, piayor Lto player 2
exactly wlmhhwstw%gtomphmplayerz.Swhawbjm reveals -
that he considers the payoff vector (a,,a;) as the obvious outcome. So, for
instance, in 7 of the 15 cases of consistency the squal split (3.50 DM; 3.50
DM) is proposec. In the other cousistent pairs subjects asked as players 1 for
more than &s plavers 2 wh:ch mdncatcs their attempt to exploit the

ultimatum aspect. .

The average sham a,jc demanded by players lis m!y 55% in table 7
compared to 64.9% in table 4 and 6'?‘}{, in'table 3, i, in the consistency test
players 1 were more modest than in the former experimeats. This can be
explained by the fact that in the consistency test subjects had to decide as
phyerlandasp}ayerzxmwmg!obeplayerimonegameandplayerz
in another game, might have caused some subjects ‘to care.for a fair
bargaining result. Of course, a rational decision maker would not allow his
decision in one game to depend on his’ c!iome in another game. But one
cannot expect in real life that players are.able and willing to distinguish so
clearly betwren the decxslmz m one game and the one in another game
situation. i ;

33. Complicated games

In the pilot study with conpbmted sames the payoﬁ's were one tenth of
the payols as given in tixc description of the game. Inthe second column of
table 8 is the bundle I=(m,, m,) as designed by playeri The third column
gives the payoff vector H@D=(H 1), H(B) ‘which results if player 2 chooses
bundle 1 for himsclf, whereas the payoff veetor H(II)a(Hl(II), HZ{II)} for the
choice of bundle lIs(‘ —m,9—m;) | .
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column of table 8. The actual choice I or IU of player 2 is listed in the last
column uof table 8: It can be seén from table § that players 2 always chose the
bundle which yielded a higher yayoff H,. In the pilot study of complicated
games only one player 1, usinely subject I1, proposed the equilihrium
solution, -

The same subjects who particinated in the main experiments of easy ganies
were afterwards confronted with the complicated game. The results of the
main experiments with the complicated game are listed in tables 9 and 16. In
a first test the payoffs were the same as in the pilot siudy. The ~esults of this
first test are listed in table 9; we refer to them as decision behavior in
con:plicated games with low payoffs. After one week the experiment was
repeated with the rather high payoffs as deterinined by the description of the
game. Tlese results — we refer to them as decision behavior in complicated
games with bigh payoffs — are listed in table 10,

Compared to an easy game situation the equilibrium payoff vector (1.£0
DWM; 1.00 DM) in table 9 or (18 DM; 10 DM) in tzble 19 is less extreme in
complicated games since it yields comparatively high pavoffs for both
players. There are two possibilities I=(m;, m,) for player 1 to suggest the
rational solution, namely (m,,m;)=(5,0) and (m,,m,)=(0,9). In 6 of the 17
games in table 9 players:1 suggested the rational solution, whereas in table
10: this'was done in 9 of 15 games. Thus compared to our results for easy
games players | in complicated games rely more often on the rational
decision behavior :although ‘it is more difficult to derive. This indicates that

Table 9
" Drecision behavior in complicated games with low payofls.
. ; Diecision
o I=(mym;)  (H,(1); HyD) (H,(11); H (1) Decision of
- Game' - of player-1 (DM) (DM) player 2
A 5.0 (180,100 (1.00; 0.90) 1
B S0y (1.80;1.00) (1.00;0.90) 1
C 5,2 (1.40; 1.20) (1.46;0.70) 1
B » 2 : 20110) . (1.60,0.80) 1
_E . (1.80; 1.00) (1.00; 0.90) Ii
B (1.00; 1.30) (1.80; 0.60) 1
N ¢ (1.40; 1.20) - - (1.40;0.70) 1
e 020,180 (266010 I
1. . L(140:110) (1.46; 0.80) I
) - (1.40; 1.20) © O (1.40;0.70) I
s TR0y ¢ (1.60;0.79). I
C(LEBL00) - - (700;090). I
L A1) (140;0.80) 1
(13605 1.00) “(1.2¢; 0.90) 1
: 60:0.90° © (1203 1.00) 1
i ko EL800100) - < - (100;0.90) -1
U8%100) (100,090). I
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Table 10
Decision behavior & umﬁnhwiud gines wiik high payoffs,
ecision
t=mpms) (T HY RV T Decision of
Game of player { {DM) (DM glayer 2
A 50 {18; i ik 9 i
B ‘58 {1511} (12 & i
C S {151 iz, 8 i
D 3,0 {181 (% % ii
E 3.6 {i8; 1%y (& % j
F 30 {18;10) g 9 i
G 5,00 (810 {3, 9 H
H 3,4) {1414 {4 9 .
i {50 $3§; 10} 1% % i
3 ’*,0} {18, 10) {16 9 &
¥ &5 {18, M (10: 10y i
L 4,0 {8, 9 (10; 10) ¥
M iL& (13 1 {18, 9 1
N 6,9 {1 % {18, 10) i
G S0 {181y {1y 9 H

subjects did not deviate from the optimal behavior because of their
difficulties in solving the game. The main reason scems (o be that the
rational solution is not considered as socislly acceptable or fair.

In one of their bilateral monopoly experiments Fouraker and Siegel {1963)
have an equilibrivm payofl vector which is comparable to the one of
complicated games. In the other experiments the equilibrium payoffs of both
players are equai. Although we, too, observed a strong tendency to behave
optimaliy in complicated games, the results of Fouraker and Siegel favor
even more the normative solution. It seems fair to say that this is probably
due 1o the greater acceptability of the equilibrium payoff distribution in their
experiments. As already indicated in the Introduction, the different results of
Fouraker and Siegel may be related to the special scenario which they have
used.

in one of the six (four of the nine) games of table 9 (10) in which player 1
suggested the rational solution, player 2 did not accept this, ie, player 2
chose the bundle which implied lower payoffs for both players. The resuits
for casy games showed already that players 2 are willing to suffer a monetary
foss if they nonsider th. demand of player i as unacceptable. Now if only
player 2 deviales from the rational solution, he himself cuffers a loss of DM
0.10 (table 9} or DM 1 (table 10), whereas player I's loss is DM 0.830 or DM
8. Since on the oiher side of the equilibsium payoff vector (DM 1.80; DM 1)
or (DM 18; DM 10) yields a considerably higher payoff to player 1, it is no
surprise that sometimes players 2 chose the bundle which implies lower

payodls for both players. If plaver 2 is not willing to accept the payoff vector
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implicd by the normative sohution, he can cause a payoff vector with much
more halanced individual payoffs at relatively 9. costs by deviating from
the rational solation.

Although the number of games in table 10 is smaller than in table 9, the
rational soluticn has been suggested more often by players 1. On cone side
this iendency lowards rationality can be explained by the fact that the
subjects were more familiar with complicated games in the repealed
experiment, Gn the other side payoffs in table 10 are much higher than those
of tazble 9. This might bave caused some players 1 to consider their decisions
more carefully.

If player 1 wants an equal sphit, he can propose this either by t={4,4) or
the corresponding bundle I or by I1=(4, 1) and the correspondiag bundle IL
if player 2 accepis the equal split, the payoff vector is (DM 12; DM 12) in
the first case and (DM 10; DM 10) in the second one. In both cases it pays
for player 2 to accept the equal split; if he deviates player 2 would suffer &
loss while player 1 would gamn by such a deviation. I 1s, of course, better io
design (m,, m,)==(1, 5} or the corresponding bundle ¢ 4) since this implies
higher payoffs for both players.

in table 9 only one player 1 suggests an equa’ split. namely the one with
high payofls, whereas in table 10 three players | suggest the equal split with
low payoffs. This indicates that in the repeated experi nent there is a stronger
tendency to suggest an equal split and that not all players I in the repeated
experiment were fully aware of the payoff siructure. At least for these players
i it is doubtful whether they have analysed the game situation carefuily
enough.

in a complicated game player 1 chooses 2 maximin-strategy if he designs a
bundle I=(m;,m,;) with m;+m,=7 Due tc the special structure of
complicated games the choice of a maximin-strategy by player 1 determines
uniquely the payoff of player | (DM 1.40 in table 9 and DM 14 in table 10).
In table 9 five players 1 chose a maximin-strategy, in table 10 this occurs
only once. Thus comapared to the repeated cxperiment players | in the first
experiment seemed to be more risk averse.

Altogether one can say that in the second experiment of complicated
games more players 1 tended towards the normative solution while more
players 2 were willing to block unbalanced payoff vectors. This behavior of
players 2 has its counterpart in a stronger tendency of some experiericed
players 1 to design bundles which allow more balanced payofl vectors.

4. Couclusions

Ultimatum  bargaining games are special bargaining games since
interaction of players occurs only in the form of ant.cipation. In order to
make the ultimatum aspect obvious, we concentrated on the eaviest non-
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trivial ultimatum bargaming games with {wo players and {wo decision stages.
In casy games where a given amount ¢ has to be distributed the sormative
solution is extreme in the sense that the player who has to decide on the
second stage gets only the smallest possible positive payoil. Our exesrimental
results show that in actual life the ultimatum aspect of easy games will not
have such exireme consequences: Independent of the game form, subjects
often rely on what they consider a Dir or justified result. Furthermaore, the
uitimatum aspect cannot be compittely exploited since subjects do not
hesitate to punish if their opponent ask. for ‘too much’.

The typical consideration of a player 2 in an easy game seems to be as
follows: ‘If plaver 1 left a fair amount to me, I will accept. If not and #{ I do
not sacrifice too much, | will punish him by choosing conflict”
Correspondingly, a player 1 typically will argue like: ' have to leave at least
an amount ¢—g, for player Z so that he will consider the costs of choosing
conflict as too high’ One therefore shoulkd expect that the relation of player
1’s to player 2’s payoff will increase if the amount ¢ increases. To estimate
the exact functional form of this relationship, one should perform more

experiments of easy games with varicus amounts ¢. Especially, one should try
" to include situations with very high amounts ¢, for instance ¢ =100 DM. It is,
of course, very expensive to perform experiments with such high values of ¢
To deal with high amounts ¢ one might consider experiments where one
determines by chance k' { <k} out of the & simultanecous games whose payoffs
are actually paid. Subjects would face higher amounts ¢ wrich they can
distribute with positive probaeility although the sum of payoffs in all &
grmes can be even lower than in our exncriments.

Another way to perform experiments with higher amounts ¢, is to auction
the positions of player 1 and player 2. Some subjects would bid for the
position of player 1 in a given easy game, others for the position of player 2.
According tc the procedure used by Giith and Schwarze (1983) the position
is sold to the highest bidder at the price of the second highest bid. Then the
winners of the two independent auctions finally play the game. The payoffs
would be their payoffs in the easy game minus the price of their position.
Apart from its lower costs this procedure provides new explanatory variables
and-avoids tendencies toward egalitarian payoff distributions. If the positions
are assigned to subjects by chance or arbitrarily, the more fortunate subjects
often ars reluctant to exploit their ‘unjustified’ strategic advaatagss. But if a
piayer had to compete for his position and to pay for it, he might not
hesitate to exploit its strategic possibilities.

The consistency test was performed for only one easy game. It would be
interesting to study how the results are influenced if the subjects have to face
very high amounts ¢ to be distributed. One would expect tha' the number of
decision vectors {a;, a,) in conflict wﬂl decrcase be«;ause conflict: wouid unply
a serio s loss in-such games. ;
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For complicated games it was shown that they are speciai examples for the
method of divide and choose which is claimed to yield fair divisions. This
indicates that the altimatum aspect of complicated games is less obvious. As
a matter of fact the normetive solution of such games is envyfree in the sense
of Pazner and Schmeidler {1974). Our resulis show a clear tend ncy of
players t to exploil the ultimatum aspect of such a bargaining si‘uation.
Although several subjects tried to cause balanced payoff vectors, the
tendency toward the normative solution with nunbalanced payoffs we: much
stronger.

Ultimatum bargaining gares are standard examples to demonsirate how
poorly the characteristic function reflects the strategic possibilities [Giith
(1978)]. The characteristic function of an easy game is, for instance,
completely symmetric in spite of player I's strategic advantage. That is why
cooperative solution concepts are not very informative. They either consider
all efficient and individually rational payoff distributions of easy ganes as
stable or prescribe the egual split as the umique solution. Our result. show
that efficiency does nol hold in general. There are cases of conflict in easy
games and non-cfficient agreements in complicated games. Obviously some
subjects tried to cause egalitarian payoff distributions. But there was a much
stronger tendency to exploit the ultimatum aspect. Cooperative game theory
is therefore of only little help when explaving ultimatum bargaining
behavior.

In easy games all possible strategies of plaver 1 are maximin-strategies.
For player 2 the equilibrium strategy is also a maximin-strategy. For
complicated games the equilibrivm strategy of slayer 2 is also a maximin-
sirategy. But for player { the situation is different in complicated games.
Here a maximin-sirategy of player | requires that both bundles contain 7
chips. In 5 of 17 complicated games with low payoffs we observed that player
' did choose a maximin-strategy. In the case of high payoffs only 1 of 15
1dayers has chosen a maximin-strategy. This shows that the tendency to
<3oid any risk is of only minor importance, especially for experienced
subjects.

Appendix: Instruction rules
Al Instruction rules for easy games

You will be faced with a simpic targaining problem with only two
bargainers, pleyer 1 and player 2. In each bargaining game both players have
to distribute a given amount ¢=DM ... among themselves. The rules of the
baigaining grme are as follows:

First player { van determine any amount a, =DM ... between Q and ¢ which
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momtctabedst:bn&d.%sabeth&mma&mtp&ay«lm
ask for. Every player i has to fill in his decision a.. Whea determining his
Jmoac,,g!a)m ldasnotknowwhgofthek:“ phmzwmmms
cpponeat.

After all- phy,m i ibmre m&de thezr dmmn ttmr &msmn forms ‘are
distributed bvcimmongthcka playersLKnowmgthcamoum{ ‘to’
bemdmmlsdwaMalwkpkyWZhasmdmdewhethﬁ

he wm PaMpmpout (e, c—ay)
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Playcr 2:will bt: mformed about player I's decision (1, m,). Knowing player
1's ‘decision {m,, m,) player 2 can choose between the bundle (m,, my) of m,
hlack and m, white chips or the residual bundle (5—m,,9~—m,) with 5—m,
__w “and ,M‘mmi, white: ﬂl’nne lemr 1 receives the bundle which has not

been chosen by player 2.

The payoff of cach player is determined by the volur of all the chips which
he received. I, for instance, player 2 chooses the bundle (m;, m,), his payoff is
my DM 24m. DM 1. Player 2’s payoff is DM 2 times the number of chips
which he received.

(Ihustration of bargaining rules by various numerical examples). The
experiment will proceed as follows:

it 1

lﬂCl'i Wlﬂ D@ K"“ M Dargammg SAMCS. I‘ll'Sl “ Wiil D¢ G%Cl(leﬂ Dy cnance WI\O
of you will be piayers 1 and who of you will be players 2 in the k bargaining
games. All players 1 will be seated at the (isolated) desks cn one side,
whereas players 2 will be seated at the (isolated) desks on the other side of
the room.

Each player 1 will receive a decision forin. Every player 1 has to determine a
bundle I=(m,, m;) of m, black and m, white chips. By this he of’ers player 2
to choose between the bundle I=(m,,m,) and the residual bundle =
(5—m,;,9—m,;) of 5—m, black and 9--m, white chips. When de ermining his
decision I=(m, m,), player 1 does not know who of the k=... jlayers 2 will
be his oppoaent.

After all players 1 have made their decision, their decision forms are
distributed by chance among the k= ... players 2. Knowing the two bundles
I=(m,,m,) and I1={5—m,,3—m,) each player 2 has to decide whether he
wanis the bundle I=(m,, m,) or the bundle I=(5—m,,9—m,).

Each player has 15 minutes for his decision. When all decisicns have been
made, the decision forms will be collected. As described abov: your payoff
will be determined by the bundle of black and white chips which you
received. To get your money you have t~ keep the ticke: which is attached to
your Jecision form,

If you have any questions, we will be happy to answer them now. During the
experiment it is forbidden to ask questions or to make remarks.
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