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Abstract: This paper examines the effects of strategic delegation in a simple ultimatum
game experiment. Our main concern is to examine the way delegation alter the way
players think about the game and play it. Specifically, we show that a delegate’s offer
is more easily accepted by the responder as he is less keen to punish both the principle
and the agent, We also show that unobserved delegation by the responder lowers his
share as his agent is perceived to be more willing to accept tough offers. These effects

identify an additional explanation to the delegation phenomena.
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Strategic Delegation: An Experiment

1. Introduction:

In many types of games players, instead of playing the game themselves, prefer
to send agents that play the game on their behalf. Why do players use agents to play
games? There are several possible explanations of this phenomena. The first is that in
some games, players choose agents who have special skills that make them better
players. For example, players may send lawyers to negotiation games in which the
knowledge of the law is an important part of the negotiation and may yield an
advantage in the negotiation. A second possible explanation for the delegation
phenomena is that players may send agents when they are under the impression that
these agents are more intelligent or more experienced than they are and therefore may
play the game better than they do. This explanation, however, relies on a bounded
rationality argument in which some players are more able than others (they can either
think faster, calculate all the possible contingencies, think about creative alternatives
etc.) and where these abilities are important for playing the game. The third
explanation is that delegation may serve as a commitment device; that is, in such cases,
the mere possibility of using an agent may give the player an advantage in the game as
it allows him to commit to a certain behavior, The role of delegates as a commitment
device has been coined in the literature as strategic delegarion and has been extensively

discussed since Schelling (1960)".

* For the different aspects of strategic delegation see Caillaud, Jullien, and Picard (1995), Fershtman
and Judd (1987), Fershtman , Judd, and Kalai (1991), Fershiman and Kalai (1997), Gal-Or (1996),
Green (1990), and Katz (1991).



The main structure of a delegation game entails an additional primary stage in the
game where players may hire delegates and either give them instructions on how to play
the game or sign compensation scheme contracts which reward the delegates according to
their performance. The compensation scheme may, or may not, be publicly observable.
The possibility of observing the delegate’s compensation scheme may drastically affect
the outcome of the game. When the agent’s compensation scheme is observable and
irreversible, it serves as a commitment device manipulating the agent’s strategic behavior
and consequently the outcome of the game. The observability assumption has drawn
harsh criticism in the literature. Critics have claimed that when the compensation
schemes are not observable, delegation cannot serve as a commitment device (see Katz
(1991})).> While the intuition of this claim may be convincing, the formal analysis is not
obvious. In a recent paper, Fershtman and Kalai (1997) analyzed simple ultimatum games
with unobserved delegation and showed the conditions under which delegation, even
when it is unobservable, may affect the outcome of the game.

In this paper we examine the effects of strategic delegation in a simple
ultimatum game experiment. Our main concern is to examine the effect of delegation
on the way players think about the game and how they play it." We therefore extend
the discussion on delegation and consider the possibility that the use of delegates, by
itself, may affect the way players perceive the game and consequently the outcome of

the game.

* See also Dewatripoint (1988) for a discassion on the role of delegation as a commitment device when the
compensation scheme can be renegotiated.

* The role of agency in bargaining games was considered also by Schotter, Snyder and Zheng (1995).
The main issue in that paper was the effect of agency on the efficiency of the bargaining. That is, do we
expect a grater breakdown of the bargaing process when it is executed by agents rather than by the
original players themselves.



The standard ultimatum game is a two-player game in which at the first stage,
one of the players, denoted as the Proposer, proposes a division of a given pie between
himself and the other player. At the second stage, the other player, denoted as the
Responder, either “accepts” or “rejects” the offer. Acceptance is followed by
executing the division while rejection implies that both players get no share of the pie.
This type of ultimatum game has been extensively discussed in the literature (for recent
surveys see Camerer and Thaler (1995), Guth (1995), and Roth (1995)). While theory
implies that, at equilibrium, the Proposer gets all (or almost all) of the pie, experiments
show that most divisions are not so extreme and that the average offer is typically
between 30 and 50 percent, with many 50:50 splits. Moreover, low offers (20 percent
or less) are frequently rejected.

Into the above ultimatum game setup, we introduce agents that represent either
the Responder or the Proposer. We let the players provide compensation schemes
(either observable or unobservable) for the agents and then we examine how the game
is played and how it differs from the ultimatum game without delegation.

Using a messenger to deliver bad messages (or, in our case, bad offers) is a
commonly observed practice. Would a Responder react identically to the same offers if
made directly by the Proposer or by the Proposer’s messenger or agent? This is not a
simple issue. In doing ultimatum game experiments, the outcome usually differs from
theoretical subgame perfect equilibrium. Arguments like a taste for fair division®,

norms of behavior, etc., are commonly used in order to explain the deviation from the

* The meaning of “fair" and “unfair” is usually exogenously given and determined by the norm of
behavior in the society. It may vary across societies, groups, genders, etc..



theoretical predictions (again, see the surveys by Camerer and Thaler (1995). Guth
(1995), and Roth (1995)). That is, the Proposer refrains from making an unfair offer
as he is afraid that such an offer will be rejected simply on the basis of being unfair.
However it is possible that the same Responder is willing to accept the same offer from
an agent if he knows that it is not the agent who benefits from the unfair division and,
moreover, that in punishing the Proposer for an unfair offer, the agent will also be
punished automatically. Similarly, would an agent that represents the Responder, be as
sensitive as the Responder himself to “unfair™ offers? After all there is no reason for
the agent to take such offers personally as it is the Responder who is treated unfairly.

Indeed our experiment indicates that the Proposers’ payoffs are significantly
higher when they use delegates. This is since delegates offers are more easily accepted
because the Responder is less keen to punish both the principle and his delegate. Given
such a behavior the Proposer optimally provides incentives to his agent to give tough
offers. Note that in such a game the Responder has the ability to make “take it or leave
it" offers. Thus the advantage from using an agent is not from the ability to use it as a
commitment device, but simply because his participation in the game induces a
different behavior from the other players i.e., the Responder.

On the other hand, our experiment indicates that unobserved delegation by the
Responder lowers his share as his agent is perceived to be more willing to accept tough
offers. That is, the willingness of the delegate to punish the Proposer for an “unfair”
proposal made to a third party (the Responder) is lower than the willingness of the

Responder himself to punish for a direct unfair proposal. Since the Proposer figures



this effect in advance, he concludes that he can make a more greedy proposal with a

lower risk of being rejected.

2. Setup and design of the Delegation Game.

We conducted four experimental sessions, administrated in writing, and held in
regular class rooms. In sessions 1,..,4 we had 60, 42, 51, 39 participants, respectively
(192 in total). Participants were mostly first-year economic students recruited
voluntarily in their classes. They were informed that the experiment would consist of
two parts, but that they would be informed about the instructions for the second part
only after completing the first.

Part I in all sesions was a simple ultimatum game. This was done, first, in order
to have a benchmark for comparison with the delegation game, and second, for
methodological reasons. In this game, 100 ‘points’ were to be divided between two
players, a “Proposer” and a “Responder” . At the first stage of the game, the
Proposer proposed a division of the 100 points. If the Responder accepted the division,
then both players got their shares. If the Responder rejected the offer, then both
players received zero. (The instructions for part I are given in Appendix 1).

Consider now the possible use of delegates in the above ultimatum game.
Delegates can be used either by the Proposer or by the Responder’. The delegation

contract may be either observable or unobservable. Part II of the experiment (which

* We used points instead of money in order to have a cake of 100. The conversion rate we used was 5
points = f1. At the time of the experiment, September 1996, f 1.6=51.

® The possibility exists that both the Proposer and the Responder will employ agents, but we do not
consider such a case in this paper.



differed across sessions) examined the following four variations of ultimatum games

with delegation.

Delegation by the Proposer: In the first session, hereafter PO _game (observable

delegation by the Proposer), the Proposer uses a delegate to make the proposal on his
behalf. An extra 20 points are available to the Proposer exclusively for use in providing
an incentive scheme for the delegate. That is, if after delegating the action and
providing the incentive scheme, not all the 20 points are paid to the delegate, none of
the original players may claim the remaining points. Under such rules, delegation is
costless; The pie to be divided between the Proposer and the Responder remains of the
same size with or without delegation, which enables a simple comparison between the
different scenarios that we investigate.

The procedure for Part I of the first session is as follows: Al the first stage, the
Proposer hires an Agent and signs a publicly observed compensation contract that
specifies the Agent's fee as a function of the number of points the Proposer will
receive.” At the second stage of the game, the Agent proposes a division of the 100
points and the Responder needs to reply by “accept™ or “reject”. The final division is
similar to the original ultimatum game (Part I) wherein the delegate receives the points
according to his compensation scheme, but only if the Responder accepts the proposal
(i.e., the payoff to the Agent is also contingent on whether the proposal is accepted or

rejected). The instructions for this part are given in Appendix 2.

" A variation of this problem would be to compensate the delegate on the basis of the proposal that he is
making, independently of whether the offer is accepted or rejected.



The second session of the experiment, hereafier PN _game, is the same as the PO
game but the delegate’s compensation scheme in this case is nor observed.

The subgame perfect equilibrium of the PO game is as follows: the Proposer
provides the Agent with the compensation scheme of paying him 20 points (or any
other positive amount) if he proposes 99 points to him and 1 point to the Responder,
for any other proposal, the delegate will receive zero points. The delegate indeed offers
the division 99:1 and the Responder accepts. The equilibrium of the PN game is the
same as that of the PO game.

Do we expect any strategic delegation in games PO and PN? In these games,
the Proposer does not need the agent as a commitment device, According to the
structure of the game itself, the Proposer has the power to make “take it or leave it”
offers. In such a case, the possibility of using a delegate does not benefit the Proposer.
Our first hypothesis is based on this intuition; That is, the outcome of the PO and the
PN games would be the same as the outcome in the regular ultimatum game.

The competing hypothesis is that the Proposer may benefit from the use of a
delegate. The rationale for such a hypothesis is that the Proposer may use the delegate
as a shield that allows him to indirectly give, by means of the delegate, bad offers.
That is, if the Proposer suggests a division in which he takes most of the points he runs
the risk that the Responder will “reject” the proposal in order to punish him for an
“unfair” offer. It is not clear that the Responder will react the same to an “unfair”
offer that comes from a third party. Moreover, if the Responder rejects the offer, he
punishes not only the original Proposer but also the “innocent bystanding” agent. That

is, if we accept the view that players may choose to punish offers that are unfair, even



at some cost to themselves, it is nontheless unclear whether they are willing to punish
players who are not to be blamed. In such a case, the delegate may be viewed as a
hostage .

We do not have a specific hypothesis for the PN game as the above “hostage”
argument also holds for this case. The question is, of course, if it is possible to use the

agent as a hostage even when the contract with him is unobservable.

Delegation by the Responder: In the third session of the experiment, hereafter RO

game, it is the Responder who is using a delegate that will respond to the offer made
by the Proposer. The Responder may use the extra 20 points to provide the agent's
incentive scheme. The RO game proceeds as follows: At the outset of the game, the
Responder signs a publicly observed contract with the delegate. At the second stage the
Proposer, after observing the delegate’s compensation scheme, makes his proposal of
the division of the 100 points. At the last stage, the delegate either accepts or rejects
the offer.

The fourth session of the experiment, hereafter RN game, is the same as the
RO game but in this case the delegate’s compensation scheme is unobserved. That is,
the Responder is using an agent but the compensation scheme that he provides to this
agent cannot be observed by the Proposer.

For the RO game the theory indicates that the specific order of moves implies a
transfer of all the “power” to the Responder who, by providing the delegate’s
compensation scheme at the first stage becomes the first mover and thus gains the

ultimatum power. That is, while without the use of delegates the subgame perfect
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equilibrium is that the Proposer offers a division in which he receives 100 (or 99)
points, to which the Responder agrees, the subgame perfect equilibrium in the RO
game is that the Responder provides the agent with the compensation scheme of paying
him 20 points if he accepts an offer of at least 99 points and zero otherwise. Thus, as
game theory suggests, the possibility of the Responder using strategic delegation
implies that at the subgame perfect equilibrium, he gets almost all the amount to be
divided.

Regarding this part of our experiment, the first hypothesis that we examine is
that the use of observable delegation, as in the RO game, affect the outcome of the
game by providing an advantage for the Responder. For such a case, we will examine
the basic intuition provided by the theoretical analysis.

In considering the role of observability we compare the outcomes of the
experiment of the RO game with that of the RN game in order to examine three
competing hypotheses. The first one is that delegation, when it is unobservable, is in-
affective and thus the outcome of the RN game will not be significantly different from
the outcome of the original ultimatum game. This hypothesis is in the spirit of Katz
(1992), who argues that in the RN game, delegation does not affect the outcome of the
game; in particular, the Responder cannot benefit from strategic precommitment. The
(rational agent) equilibrium of this game, as suggested by Katz, is that the Responder
provides the compensation scheme: “I will give you 20 points as long as you accept
any positive offer”. The Proposer then offers the division of 99 to himself and 1 for the

Responder and the delegate will “accept™ such a proposal.



The second hypothesis is that the Responder may benefit from using an agent
even when the incentive scheme he provides is not publicly observed. This hypothesis
is in the spirit of Fershtman and Kalai (1997), who showed that commitment via
delegation may be beneficial even when the delegation is unobservable and the players
have the option to play the game themselves. The potential for such benefits depends
on the type of delegation (incentive versus instructive), the possibility of repetition, and
the probability of observability.

The third competing hypothesis is that the Responder will be worse off from
using an agent. That is, once the Proposer uses an agent and the incentive scheme is
unobserved, the proposals that he will get will be lower, as will his expected payoffs®.

In such a case the Responder will be clearly better off without using an agent.

3. Results

The basic question in each of the four types of delegation games, in our
experiment, is whether the use of a delegate changes the outcome of the game and under
what circumstances a Proposer (or Responder) may expect to benefit (or suffer) from the
use of a delegate. The outcome of our experiment is described in Appendix 3, Table Al,
in which we present all the proposals that were made in each of the four games, including
proposals that were rejected. In Table 1, below, we present the average proposal and the

average payoffs (taking into account the rejections) for each part of our four games.

" We wish to delay the rationale for such an hypothesis 1o our discussion section.



PO Game PN Game RO Game RN Game

Without Agent:

Ave. Proposal 56.67 55.71 57.69 55.50
Ave. profit for Proposer 47.67 49.52 49.23 48.00
Ave. Profit for responder 38.96 40.96 39.23 42.00
With Agent:

Ave. Proposal 64.50 59.29 47.06 66.92
Ave. profit for Proposer 60.50 52.86 39.41 57.69
Ave. profit for Responder 36.50 40.00 48.82 26.93

Table 1: The average proposal and the average payoffs in the four games. (The numbers
are the prob of a result larger than | 2], where z is the test statistic).

In the first part of Table 1, we present the results for the first part of the
experiment, in which players played the ultimatum game without delegation. In the
second part of the table we present the average proposal and payoffs (to both the Proposer
and the Responder) in the four delegation games that we studied. Before elaborating on
these results, it would be useful to describe the distribution of the proposals that were
made in each variation of the delegation game. This is done in Figure 1.

Before turning to a more formal testing of our results, we provide a pairwise
comparison of the outcomes of the ultimatum games of the different games (see
Appendix 4). Our test indicates that there is no significant ex-ante difference between the
groups.

Now we turn to test our hypothesis regarding the different effects of delegation.

To do so we compare, for each game, the outcomes of Part [ (the ultimatum game) with



the outcomes of Part 11 (the delegated game). For comparison, we use the Mann-Whitney

[/ test. We report the test results in Table 2.

PO PN RO RN
Game Game Game Game
Profit-
Proposer 0119 5007 0455 0682
Profit-
Responder A273 6616 {0483 0326
Proposal 0349 4588 0254 0224

Table 2: Mann-Whitney [/ tests with pairwise comparisons of the medians of outcomes
in Part | and Part I of each game. (The numbers are the prob of a result larger than 2],
where z is the test statistic).

PO Game: When the Proposer uses an agent with an observable compensation
scheme, the average proposal went up from 56.6 to 64.5 and the average payofTs to the
Proposer went up from 47.6 to 60.5 (see Table 1). Observing Table 2, it is evident that
when using a delegate, the Proposer gave significantly (at a .95 level of significance)
higher proposals (a larger share to himself and a lower share to the responder), and their
profits were significantly higher as well.

PN Game: From Table |1 one can see that when the Proposer uses an agent but the
compensation scheme is unobserved, the average proposal went up from 55.7 to 59.3
while the Proposer’s payoffs increases from 49.5 to 52.8. These changes are in the same

direction as in the PO game but, as indicated in Table 2, these changes are not significant.
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RO Game: When the Responder uses an agent and the contract is observable, the average
proposal declines from 57.7 to 47.0, the average payoffs of the Proposer declines from
49.2 to 39.4 while the Responder’s average payoffs increase from 39.2 to 48.8. From
Tables 1 and 2 we thus learn that the use of a delegate by the Responder significantly
improves both the proposals that he receives and his payoffs he makes provided that the
agency contract is observable.

RN Game: In the RN game, the Responder uses an agent but the agency contract is
unobserved. From Tables 1 and 2 we learn that the unobserved delegation induces
significant changes in the offers made and the payoffs received by both players. The
average proposal increases from 55.5 to 66.9, the Proposer’s average payoff increases
from 48.0 to 57.7, while the Responder’s average payoffs decreases from 42.0 to 26.9°,
Surprisingly, the effect of unobserved delegation, in this case, is in the opposite direction
than in the RO case, in which the agency contract is observable. Thus, the use of an agent

with unobserved contract makes the Responder worse off.

4. Discussion: The different effects of delegation.

In the regular ultimatum game, it is the Proposer who has the power to make “take
it or leave it” offers, therefore, the theory suggests that he will receive all the surplus. In
such a case, there is no role for agency as a commitment device. Yet the results of our PO

session indicate that the Proposers™ payoffs are significantly higher when they use agents.

* One of the two rejections in Part 11 of game RN is problematic. The Proposer in this observation offered
a division of 60:40; the Responder offered the Agent 20 points for accepting this offer (contract 6 in
Appendix 5d), vet the Agent rejected the proposal. We report on on all our observations, but note that the
“spirit’ of the above discussion would not change even if we did not take this observation into account.



This result implies that an additional explanation for the effectiveness of delegation
exists. In the regular ultimatum game, the Proposer realizes, when making his offer, that
he might be punished for making an “unfair” offer. He also understands that although the
Responder is willing to punish him for an “unfair” proposal, this willingness decreases in
the presence of a delegate because punishing the Proposer would imply punishing an
“innocent” delegate as well. In other words, the Proposer uses the delegate as a hostage.
Note that indeed in the PO session, four out of 30 (i.e. 13%) proposals were rejected in
the ultimatum game, but only one out of 20 (i.e. 5%) in the game with the agent-although
the overall proposals were significantly higher in the delegated game.

In the PN game we did not identify any significant effect of delegation. Casual
observation of Figure | indicate an increase in the variance of the offers. We however
prefer at this stage, not to draw any specific conclusion from this part of the experiment
beyond the statement that the observability of the incentive contract changes the way
players play the game.

In the RO game. it is the Responder who uses an agent. In such a case, the agent
serves as a commitment device. At the first stage of the game, the Responder signs an
observable compensation scheme with the agent, which allows him to commit not to
accept certain offers. Indeed, game theory suggests that the equilibrium for this game is
such that all the surplus accrues to the Responder. Our experiment indicates a significant
effect in the same qualitative direction. The Responder benefits from the delegation and
his expected payoffs increase significantly.

We find the outcome of the RN part of the experiment the most surprising. For

this part, we identified initially three competing hypothesis, The first one is that RN
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delegation does not affect the outcome of the game. The Responder cannot use the agent
as a commitment device because the incentive contract is not observable, Thcl second
hypothesis is that even without observability there is some commitment value in
delegation; therefore, the Responder will benefit from the use of agents. We found out
that we can reject these two hypothesis and that, to our surprise, the Responder should
expect to end up worse off from using an agent with unobserved contract. The
explanation we suggest for this result is that the willingness of the delegate to punish the
Proposer for an “unfair” proposal made to a third party (the Responder) is lower than the
willingness of the original Responder to punish for a direct unfair proposal. Moreover,
the Proposer figures this effect in advance, and concludes that he can make a more greedy
proposal with a lower risk of being rejected.

The above result is in contrast to Katz (1991) and Fershtman and Kalai (1997).
Katz (1991) argues that the use of a delegate with an unobserved contract will not
influence the outcome of the game (i.e., the outcomes will be similar to those of the
ultimatum game). Fershtman and Kalai (1997) predict that, in many cases, the use of a
delegate influences bargaining even if the contract is unobserved, and thus the effect of
some delegations is in the direction of the RO prediction.

Note that while our experiment examines a game with unobserved delegation, it
cannot be viewed as an experiment that evaluates the different claims of Katz (1991)
and Fershtman and Kalai (1997). It has already been well established that the outcome
of ultimatum bargaining experiments differs from the theoretical subgame perfect
equilibrium of this game. Thus, observing a difference in the outcomes of the RO and

the RN games may be due to the frequently observed deviation of these experiments



from the equilibrium prescribed by game theory rather than an indication of the
theoretical role of unobserved delegation. To our opinion, the contribution of those
experiments that compare the outcomes of the RO and RN games with the original
ultimatum game without delegation is to see to what degree the use of delegation is
helpful and whether players take advantage of strategic delegation even when it is
unobservable.

Comparing the incentive contracts provided in the RO game and in the RN
game indicates that the Responder indeed understands the role of delegation as a
commitment device. In the RO game the Responders provided an “aggressive”
incentive contracts. Observe that the median value for which he is giving all the 20
points to the agent is the amount of 80 to the Responder. In the unobserved case the
Responder realizes that the unobservability implies that agency does not have a
commitment value, and the median value for the agent to receive all the 20 points

decrease to 20 (see the table in Appendix 5d).

5. Concluding Remark.

In this paper, we have described an experiment designed to analyze the effect of
delegation on the outcomes of ultimatum games. The main conclusion of this experiment
is that delegation significantly changes the outcome of the game. Beyond the standard
explanations of strategic delegation, our experiment suggests that the introduction of an
additional player, the agent in our case, changes the players’ perceptions regarding the

norm of behavior and what constitute a fair division in the game they are playing. These
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suggestions may be extended beyond the scope of ultimatum games and delegation.
There are many games in which the strategic interaction may determine the entrance of a
new player into the game; for example, in market games in which entry deterence is
possible and the firms’ actions may affect the possibility of entrance. In such cases,
changes in the set of players may affect the players’ perception about the (fair) norm of
behavior or other behavioral rules that the players prefer to obey. Such perceptions affect
the way that these type of games are played, and therefore changing these perception

should be discussed in a strategic context.
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Appendix 1: The introduction and instructions for part |

Introduction

The instructions are simple, and if you follow them carefully you may earn a considerable
amount of money that will be paid to you in cash at the end of the experiment. 60
students participate in this experiment. Each of you is about to get an envelope with a
number. This is your registration number. Please look at it and then put it back in the
envelope without letting anyone else see it. At the end of the experiment you will be
asked to show the registration number you have in the envelope to the experimenter, and
he will pay you according to your performance. Do not forget to write your registration
number on all the forms that you will get.

The experiment consists of two parts.

Instructions for part I

In this part, 100 points is to be divided between two persons: the “Proposer” and the
“Responder”. At the end of the experiment, each of the two persons will get 20 cents for
each point he will have.
A proposal about how to divide the 100 points between the two persons is made by the
Proposer. Upon receiving the proposal the Responder is asked to respond by either
accepting or rejecting it.

(a) If the Responder accepts the proposal, then both he and the Proposer are paid

according to the proposal.

(b) If the Responder rejects the proposal, then both persons are paid 0 points.

The procedure for Part | is as follows: 30 students will be selected randomly to play the
role of the Proposer in this part. Each Proposer will get a form on which he is asked to

indicate his proposal to the Responder. The proposal must be in multiples of 10 (0, 10 ,



24

20, 30, etc.). For example, either O to the responder and 100 to the proposer, or 10 to the

responder and 90 to the proposer, etc.

After the Proposers will make their choice we will collect all the forms in a box, and let
each of the 30 Responders students to pick randomly one form out of the box. The
Responder will not be able to know what is written on the form before choosing it, and
will never know the identity of the Proposer with whom he was matched (he will only
know the registration number of that person). The Responder is asked to indicate on the
form whether he accepts or rejects the proposal. We will collect the forms and write down
the payment for each student for this part (using the registration numbers). Then part 11
will start. You will get the instructions for part II after part I will be over.



Appendix 2: The instructions for part Il of game PO

Instructions for part I1

This part is similar to part I, but this time the Proposer can not make the proposal himself.
Instead, the Proposer must hire an “Agent” to make the proposal on his behalf. First, each
Proposer will write a contract with an Agent. The Agent will see the contract before
deciding how much to propose to the Responder. After the Agent will make the proposal
the Responder will see both the proposal and the contract between the Proposer and the
Agent. Then, the Responder will be asked to decide whether to accept or reject the
proposal.

In order to pay the Agent, the Proposer gets 20 points (which he can use only to pay the
Agent). If the Proposer offers the Agent less than 20 points, then the rest of the points are

lost.

The procedure for Part II is as follows: 20 students will be selected randomly to play the

role of the Proposer in this part. Each of them will get a form with the following table

Payment from the Proposer to the Agent

# points for the ] 10 | 20 | 30 | 40 | 50 | 60 | 70 [ 8O | 90 100

Proposer

# points to the Agent

In each column the Proposer is asked to write how much to pay the Agent if he gets for
him the corresponding number of points. That is, if according to the agents proposal this
amount of points will be given to the Proposer. For example, in the column of 90, the
Proposer is asked to write how much to pay the Agent if he gets for him 90 points, etc.
After all the Proposers will fill out this table on the form, we will collect the forms in a

box.



We will then select randomly 20 students out of the remaining 40 to play the role of the
Agent. Each Agent will pick randomly one form out of the box, and observe the table that
the Proposer he is matched with made. The Agent is now asked to make a proposal to the

Responder. The forms will be collected again in the box.

Each of the remaining 20 students will be a Responder. Each will randomly pick one
form out of the box and observe both the Agent’s payment table and the proposal made
by the Agent. Then he is asked to decide whether to accept or reject the proposal. The

Responder is asked to indicate his choice on the form.

To summaries, the procedure is as follows:

The Proposer The Agent The Responder
Writes a contract with Observes the contract and Observes both the contract and
the Agent makes a proposal the proposal and decides wheth

to accept or reject the proposal

Remarks:

(a) The payment from the Proposer to the Agent does not have to be in multiples of 10.
(b) If the proposal that the Agent makes is rejected, then all persons, including the Agent,
get 0 points for Part II.

We will then collect all the forms, find out how much money each of you earned in Part |
and Part 11, and pay each of you privately. This will end the experiment. If you have any

question please raise your hand and one of the experimenters will come to you.



Appendix 3: The Proposals

o PO Game PN Game RO Game RN Game

Without  With Without  With Without  With  Without  With

# Agent  Agent Agent  Agent  Agent Agent Agent Agent
1 80* 90 80 90* 90* 70* 90" 90
2 80 90 70* 80 70" 60* 80 80
3 70* 80" 70 70 70 60 70 80
4 70 80 60" 70 70 60 60" 80
5 70 70 60 70 70 60 60 70

6 60" 70 60 60 70 50 60 70

7 60" 70 60 60 70 50 60 70

8 60 70 60 60 60° 50 60 60*
9 60 60 60 50 60 50 60 60"
10 60 60 60 50 80 50 50 60
1 €0 60 50 50 60 50 50 60
12 60 60 50 50 60 40 50 50
13 60 60 50 40 60 40 50 40
14 60 60 50 30 60 30 50

15 60 80 50 60 30 50

16 50 50 50 50 30 50

17 50 50 50 50 20 50

18 50 50 50 50 50

19 50 50 50 50 30

20 50 50 40 50 30

21 50 40 50

22 50 50

23 50 40

24 50 40

25 50 40

26 50 40

27 50

28 50

29 40

30 40

mproﬁt

Proposer 4767 605 48.52 5286 49.23 39.41 48 57.69
Ave. profit o

Responder 3896 365 40.96 40 39.23 48.82 42 26.93
Average

proposal 5667 645 55.71 5929 5769 47.06 555 66.92

Table Al: The Proposals made by subjects. The proposals that were rejected are with a *.



lix 4: C ing tl lation in the f ;
We use the nonparametric Mann-Whitney U test based on ranks in order to test whether
the samples of the outcomes come from populations having the same median. This is the

appropriate test because the distributions are not normal. We report the test results in

Table A2,
Game Game Game Game Game Game
- ~land2 _l_a:nd3 1 and 4 2and 3 2and4 3and 4
Profit-
Proposer 8934 6873 9526 8139 8449 6657
Profit-
Responder 7449 8630 9842 6378 7543 8767
Proposal 7814 7116 7215 5562 9169 5062

Table A2: Mann-Whitney [/ tests with pairwise comparisons of the medians of outcomes
in the ultimatum game by sessions. (The numbers are the prob of a result larger than |z,
where z is the test statistic).

From Table A2 we learn that, with a .95 level of significance (actually, even at .5
level of significance) we cannot reject the hypothesis that each of the two samples

compared are from populations with the same median.



Appendix 5: The incentive contracts in the four games.

Amount

Pr::::ols:: o| 10/ 20 30| 40| so| 60| 70| 80| 90| 100
1] 0] 10] 20| 20| 20| 20| 20| 20| 20| 20| 20
2] 0| 5| 10] 15] 20] 20| 20] 20| 20| 20| 20
370 O 10] 15] 20] 20| 20] 15| 15| 10| 10
a] 0| S| 10] 15] 18] 20| 18] o] o] 0| 0
5[0 o 0] 5] 10| 20] 15[ 10| 5] o 0

6l 0 o] o] 0] o 15[ 2010 o 0
71 0] 0 5] 5| 10| 10 20[10] o[ 0] 0
8 0] O 5] 5| 5| 10] 10]20] 20] 20| 20
9T o o 0] 0] o] 10] 15]20] o o] 0
W[ 0] o] o] o] o] o o[20] o] o] o0
[ 0| 2| 4] 6] 10| i3] 18] 19] 20] 20| 20
2] 0| 2| 4] 6| 8| 14| 16] 18] 20 20| 20
3] 0] 2| 4] 6] 8| 10| 15[ 18] 20 20| 20
W[ 0 2 4] 6] 10| 12[ 15[ 17| 20 20| 20
5[0 2| 4] 6] 8| 10| 12 15] 20] 20| 20
6l 0] 0] 0] 5] 5| 5[ 10[15] 20 20| 15
7 2| 4| 6] 8] 10| 12| 14| 16| 18] 20| 20
B[ 2 8 5| 7| o] | 13| o 2| 3
9] 8 8| 10] 10] 11| 14 14 15[ 15[ 18] 18
0] 9] 5] o 7| 8| 4] 3]0 15] 9] 3

Appendix 5a: The contracts of game PO.
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Amount
Prf:;irots:: 0 10| 20| 30| 40| 50| 60| 70| 80| 90| 100
1(20] 20| 20| 20 20| 20| 20| 20| 20| 20 20
2| 0 50 10 15| 20| 20| 20| 20| 20| 20 20
3| 0 3 9| 15| 20( 20| 20 20| 20| 20 20
4| 0 8 10| 12| 18| 20| 20| 20| 20| 20 20
5/ 0 -+ 8| 12| 16| 20| 16| 12 8 4 0
6| 0 0 5 50 15| 18| 20 5 5 0 0
i o] 8| 10| 12| 15[ 20( 20( 20 20 20
8 0 0 0 0 3| W] 200 20| 20| 20 20
91 0 3 71 19 13| IS| 19| 200 20] 20 20
10| 0 0 0 8| 10| 15| 18] 20| 10| 10 10
11| 0 0 5 o 19| 10 1S| 200 200 20 20
121 0 0 0 0 51 10 151 20| 20| 20 20
13| 0 2 L 5 6 8 10 15| 20| 20 20
14| 0 2 -+ 6 8| 10 12| 14| 16| 18 20

Appendix 5b: The contracts of game PN.



Amount

3l

Res;z:“‘i:: 0| 10| 20| 30| 40| 50| 60| 70| 80| 90| 100
1] 5] 10] 15 20| 10] 5[ 10[15] 0] 10] 20
370 5[ 10 15] 18] 20| 20 20 20| 20| 20
30| 5| 10| 10] 15] 15| 20] 20| 20| 20| 20
a0 0] 0] o G| 0| 20]20] 20 20| 20
TG T 2 2| S| 5| Z| ¥| B
60l o] 0] 0] 0] 0| 0]20] 20] 20] 20
T o[ 0] 0] 0| o] 0] 0|20] 20] 20| 20
80| 0] 4| 6] 10] 10] 16] 18] 20] 20| 20
ST ol 1] 4] 10| 13] 14| 15[ 15| 20] 20| 20
o[ 0| 0] 0 0| 5[ 10]15] 20| 20| 20
T o[ 12| 15| 15[ 16| 16| 18| 18] 19| 20| 20
Bl o[ 2| s[ 0] 10| 15] 15[ 15] 15| 20| 20
3o 3] 4 5| 1] 12| 1@ 17] 18] 19| 20
@l o 2| & 6| &| 10| 12| 14| 16| 18] 20
5T o[ 2| 4] 6| 8| 10| iz 14] 16] 18] 20
61 0] 15 15] 15 15] 15] 15 15] 15| 15] 20
T I 1] 1] 1] 1| 1 2| 5] 10| 15] 20

Appendix 5c: The contracts of game RO.



Amount

Pr::o::: o| 10| 20| 30| 40| s0| 60| 70| 80| 90/ 100
T[ 20( 20] 20| 20] 20| 20[ 20] 30 201 201 20
7| 20| 20| 20| 20| 20| 20] 20] 20| 20| 20| 20
3] 0| 20| 20[ 20| 20| 20] 20] 201 201 20| 30
3| 0] 10] 20[ 20] 20] 20 20[ 20| 20] 20 20
S| o[ 10] 20| 20] 20| 20| 20 201 20 201 20
3 20| 20| 20| 20| 20] 20| 20] 20] 20
7| 0| 0] 20] 20| 20| 20| 20| 20| 20] 201 20
8 0 20| 20| 20| 20| 20] 20| 20 20] 20
91 0| o o o] of 20] o o o ol o

0 o 11| 12| 13] 14| 5] 6] 7] 18] 191 20
W[ 0| 2| 4| 16] 18] 19| 12| 14| 16] 18] 20
2] 0| 2| 4| 6| 8| 10 12| 14| 16| 18| 20
3] 0| 2 4| 6] 8[| 0] z[ 14| 16 18 20

Appendix 5d: The contracts of game RN.



No.

9646

9647

9648

9649

9650

9651

9652

9653

9654

9655

9656

9657

9658

9659

9660

9661

9662

9663

9664

9665

Author(s)

J.P. Ziliak and T.J. Kniesner

P.M. Kont
M.P. Berg
H. Uhlig and Y. Xu

M. Slikker and
A. van den Nouweland

H.L.F. de Groot

R.M. de Jong and J. Davidson

1. Suijs, A. De Waegenaere
and P. Borm

AN, Banerjee and J.R. Magnus

A Kalwij

M. Lind and F. van Megen

A. van Soest, P. Fontein
and Rob Euwals

C. Fernandez and M.F.J. Steel

R. Sarin and P, Wakker

J.R. Magnus and J. Durbin

U. Gneezy and J. Potters

H.J. Bicrens

JP.C. Blanc

M.J. Lee

C. Fernindez, J. Osiewalski
and M.F.J. Steel

Title

The Importance of Sample Attrition in Life Cycle Labor
Supply Estimation

Optimal R&D Investments of the Firm
Performance Comparisons for Maintained Items
Effort and the Cycle: Cyclical Implications of Efficiency Wages

Communication Situations with a Hierarchical Player
Partition

The Struggle for Rents in a Schumpeterian Economy

Consistency of Kemel Estimators of heteroscedastic and
Autocorrelated Covariance Matrices

Stochastic Cooperative Games in Insurance and Reinsurance
Testing the Sensitivity of OLS when the Variance Matrix is
(Partially) Unknown

Estimating the Economic Return to Schooling on the basis of
Panel Data

Order Based Cost Allocation Rules

Earnings Capacity and Labour Market Participation

On Bayesian Modelling of Fat Tails and Skewness

Revealed Likelihood and Knightian Uncertainty

A Classical Problem in Linear Regression or How to Estimate
the Mean of a Univariate Normal Distribution with Known
Variance

An Experiment on Risk Taking and Evaluation Periods

Nonparametric Nonlincar Co-Trending Analysis, with an
Application to Interest and Inflation in the U.S.

Optimization of Periodic Polling Systems with Non-Preemptive,
Time-Limited Service

A Root-N Consistent Semiparametric Estimator for Fixed Effect
Binary Response Panel Data

Robust Bayesian Inference on Scale Parameters



No.

9666

9667

9668

9669

9670

9671

9672

9673

9674

9675

9676

9677

9678

9679

9680

9681

9682

9683

Author(s)
X. Han and H. Webers

R. Kollmann
R.C.H. Cheng and

JP.C. Kleijnen

E. van Heck and
P.M.A. Ribbers

F.¥Y. Kumah
J. Jansen
Y.H. Farzin, K.J.M. Huisman

and P.M. Kort

J.R. Magnus and
F.J.G.M. Klaassen

J. Fidrmuc
M. Das and A. van Soest
A M. Lejour and

H.A.A. Verbon

B. van Aarle and
S.-E. Hougaard Jensen

Th.E. Nijman, F.A. de Roon
and C.Veld

M. Dufwenberg and U. Gneezy
P. Bolton and

E.-L. von Thadden

T. ten Raa and P. Mohnen

S. Hochguertel and

van Soest

F.A. de Roon, Th.E. Nijman
and B.J.M, Werker

Title

A Comment on Shaked and Sutton’s Model of Vertical Product
Differentiation

The Exchange Rate in a Dynamic-Optimizing Current Account
Model with Nominal Rigidities: A Quantitative Investigation

Improved Design of Queueing Simulation Experiments with
Highly Heteroscedastic Responses

Economic Effects of Electronic Markets
The Effect of Monetary Policy on Exchange Rates: How to Solve
the Puzzles

On the First Entrance Time Distribution of the M/D/> Queue: a
Combinatorial Approach

Optimal Timing of Technology Adoption
Testing Some Common Tennis Hypotheses: Four Years at
Wimbledon

Political Sustainability of Economic Reforms: Dynamics and
Analysis of Regional Economic Factors

A Panel Data Model for Subjective Information on Household
Income Growth

Fiscal Policies and Endogenous Growth in Integrated Capital
Markets

Output Stabilization in EMU: [s There a Case for an EFTS?
Pricing Term Structure Risk in Futures Markets

Efficiency, Reciprocity, and Expectations in an Experimental
Game

Blocks, Liquidity, and Corporate Control

The Location of Comparative Advantages on the Basis of

Fundamentals only

The Relation between Financial and Housing Wealth of Dutch A.
Houscholds

Testing for Spanning with Futures Contracts and Nontraded
Assets: A General Approach



No.

9684

9685

9686

9687

9688

9689

9690

9691

9692

9693

9694

9695

9696

9697

9698

9699

96100

96101

96102

96103

Author(s)

F.Y. Kumah
U.Gneezy and M. Das
B. von Stengel,

A. van den Elzen and
D. Talman

S.Tijs and M. Koster
S.C.W. Eijffinger,
H.P. Huizinga and
J.J.G. Lemmen

T. ten Raa and EN. Wollf

J. Suijs
C. Seid! and S Traub
C. Seidl and S.Traub

R.M.W.J. Beetsma and
H. Jensen

M. Voomeveld

F.B.S.L.P. Janssen and
A.G. de Kok

L. Ljungqvist and H. Uhlig

A. Rustichini

G.Giirkan and AY. Ozge

H. Huizinga
H. Huizinga

H. Norde, F. Patrone and

S. Tijs

M. Berg, A. De Waegenaere
and J. Wiclhouwer

G. van der Laan, D. Talman
and Z. Yang

Title
Common Stochastic Trends in the Current Account

Experimental Investigation of Perceived Risk in Finite Random
Walk Processes

Tracing Equilibria in Extensive Games by Complementary
Pivoting

General Aggregation of Demand and Cost Sharing Methods
Short-Term and Long-Term Government Debt and

Nonresident Interest Withholding Taxes

Outsourcing of Services and the Productivity Recovery in U.S.
Manufacturing in the 1980s

A Nucleolus for Stochastic Cooperative Games

Rational Choice and the Relevance of Irrelevant Alternatives
Testing Decision Rules for Multiattribute Decision Making

Inflation Targets and Contracts with Uncertain Central
Banker Preferences

Equilibria and Approximate Equilibria in Infinite Potential
Games

A Two-Supplier Inventory Model

Catching up with the Keynesians

Dynamic Programming Solution of Incentive Constrained
Problems

Sample-Path Optimization of Buffer Allocations in a Tandem
Queue - Part I: Theoretical Issues

The Dual Role of Money and Optimal Financial Taxes
The Taxation Implicit in Two-Tiered Exchange Rate Systems

Characterizing Properties of Approximate Solutions for
Optimization Problems

Optimal Tax Reduction by Depreciation: A Stochastic Model

Existence and Approximation of Robust Stationary Points on
Polytopes



No.

96104

96105

96106

96107

96108

96109

96110

96111

96112

96113

96114

96115

96116

9701

9702

9703

9704

9705

9706

Author(s)

H. Huizinga and S.B. Nielsen

H. Degryse

H. Huizinga and S.B. Nielsen

T. Dieckmann

F. de Jong and
M.W.M. Donders

F. Verboven
D. Granot, H. Hamers
and S. Tijs

P. Aghion, P. Bolton and
S. Fries

A. De Wacegenaere, R. Kast
and A. Lapied

R. van den Brink and
P.H.M. Ruys

F. Palomino

E. van Damme and
S. Hurkens

E. Canton
J1.P.J.F. Scheepens

H.G. Bloemen and
E.GF. Stancanelli

P.J.J. Herings and
V.J. Vannetelbosch

F. de Jong, F.C. Drost
and B.J.M. Werker

C. Fernandez and M.F.J. Steel
M.A. Odijk, P.J. Zwaneveld,

J.S. Hooghiemstra, L.G. Kroon
and M. Salomon

Title

The Coordination of Capital Income and Profit Taxation with
Cross-Ownership of Firms

The Total Cost of Trading Belgian Shares: Brussels Versus
London

The Political Economy of Capital Income and Profit Taxation in
a Small Open Economy

The Evolution of Conventions with Endogenous Interactions

Intraday Lead-Lag Relationships Between the Futures-,
Options and Stock Market

Brand Rivalry, Market Segmentation, and the Pricing of
Optional Engine Power on Automobiles

Weakly Cyclic Graphs and Delivery Games

Financial Restructuring in Transition Economies
Non-linear Asset Valuation on Markets with Frictions
The Internal Organization of the Firm and its External
Environment

Conflicting Trading Objectives and Market Efficiency

Endogenous Stackelberg Leadership

Business Cycles in a Two-Sector Model of Endogenous Growth
Collusion and Hierarchy in Banking

Individual Wealth, Reservation Wages and Transitions into
Employment

Refinements of Rationalizability for Normal-Form Games

Exchange Rate Target Zones: A New Approach

On the Dangers of Modelling Through Continuous Distributions:
A Bayesian Perspective

Decision Support Systems Help Railned to Search for *Win-
‘Win’ Solutions in Railway Network Design
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9707

9708

9709

9710

9711

9712

9713

9714

9715

9716

9717

9718

9719

9720

9721

9722

9723

9724

9725

9726

Author(s)

G. Bekaert, R.J. Hodrick and
D.A. Marshall

C. Ferniandez and M.F .J. Steel
H. Huizinga and 5.B. Nielsen

S. Eijffinger, E. Schaling and
M. Hoeberichts

H. Uhlig

M. Dufwenberg and W. Giith

H. Uhlig

E. Charlier, B. Mclenberg and
A van Soest

E. Charlier, B. Melenberg and
A. van Soest

J.P. Choi and S.-S. Yi
1.P. Choi
H. Degryse and A. Irmen

A. Possajennikov

1. Jansen

J. ter Horst and M. Verbeek
G. Bekaert and S.F. Gray

M. Slikker and
A. van den Nouweland

T. ten Raa

R. Euwals, B. Melenberg and
A. van Soest

C. Fershtman and U. Gneezy

Title

The Implications of First-Order Risk Aversion for Asset
Market Risk Premiums

Multivariate Student-i Regression Models: Pitfalls and Inference
Privatization, Public Investment, and Capital Income Taxation
Central Bank Independence: a Sensitivity Analysis

Capital Income Taxation and the Sustainability of Permanent
Primary Deficits

Indirect Evolution Versus Strategic Delegation: A Comparison
of Two Approaches to Explaining Economic Institutions

Long Term Debt and the Political Support for a Monetary Union

An Analysis of Housing Expenditure Using Semiparametric
Models and Panel Data

An Analysis of Housing Expenditure Using Semiparametric
Cross-Section Models

Vertical Foreclosure with the Choice of Input Specifications
Patent Litigation as an Information Transmission Mechanism
Attribute Dependence and the Provision of Quality

An Analysis of a Simple Reinforcing Dynamics: Leaming to
Play an “Egalitarian™ Equilibrium

Regulating Complementary Input Supply: Cost Correlation and
Limited Liability

Estimating Short-Run Persistence in Mutual Fund Performance
Target Zones and Exchange Rates: An Empirical Investigation

A One-Stage Model of Link Formation and Payoff Division

Club Efficiency and Lindahl Equilibrium

Testing the Predictive Value of Subjective Labour Supply Data

Strategic Delegation: An Experiment
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