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Abstract

Negotiation analysis and game theoretic bargaining models usually assume parties to
have exogenous preferences from the beginning of a negotiation on and independent of
the history of offers made. On the contrary, this paper argues that preferences might be
based on issue-wise reference points changing during the bargaining process. Endogenous
preferences are thereby outlined, an internet experiment on the construction of preferences
in a bilateral negotiation is presented, and implications for negotiation support systems
are discussed.

1 Introduction

In a negotiation, two individuals have interests in reaching one of several possible agreements,
but their preferences over these agreements are not completely identical. In multi-attribute
negotiations, studied here, parties usually have the possibility to simultaneously negotiate over
several attributes and to search for integrative potential—they play a non-constant-sum game.

Empirically, negotiators oftentimes fail to reach mutually beneficial agreements in inte-
grative multi-issue negotiations and—even if they reach an agreement at all—it is oftentimes
non-Pareto optimal [5, 14, 15, 25]. It appears that there is a serious behavioral bias prevent-
ing Pareto-optimal solutions, namely the endowment effect leading to endogenous preferences
changing over the course of the bargaining process. The questions at hand are:

1. Do preferences change during a negotiation upon receiving an offer?

2. If so, how do negotiators update their preferences?

3. What are the implications for the design of a negotiation support system?
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These questions are examined in the following. To this end, the remainder of the paper is
structured as follows: at first, the notion of endogenous preferences is outlined in Section 2.
Section 3 then displays graphically how negotiators might update their preferences during a
negotiation and Section 4 reports on an internet experiment testing for endogenous preferences.
Finally, Section 5 surveys related work and Section 6 concludes with pointing out implications
for negotiation support systems.

2 Endogenous Preferences

Integrative bargaining is oftentimes regarded as joint problem solving [4] and jointly exploring
the space of potential agreements; search techniques like logrolling and trade-off heuristics for
finding mutually beneficial agreements are proposed [8, 21]. However, many practical heuristics
and advices how to negotiate have the limitation of assuming preferences to be exogenously
given and fix during the bargaining process1—this may not be the case in many real life
negotiations.

The value of a good to an individual increases when the good becomes part of the in-
dividual’s endowment [9]. This effect—termed endowment effect [22]—grows stronger with
duration of ownership and prevails after termination of ownership [20]. During a negotiation
process, parties constantly gain virtual possession on single issues and afterwards feel entitled
to the specific value on this issue. Negotiators value the counterparty’s proposals relative to a
reference point and this reference point is adjusted issue-wise during the bargaining process.
A proposal which is seen as a loss relative to the current reference point on one or more issues,
is devalued—preferences are endogenously changing and depend on the history of the specific
negotiation. Each single offer proposed to the counterparty might change the counterparty’s
preferences and therefore might destroy potential agreements. Searching the agreement space
extensively becomes prohibitive.

Cray and Kersten report on data gathered with the Inspire system [5]: in a pre-negotiation
phase they elicit preferences, then they conduct the negotiation, and—if an inefficient agree-
ment is reached—they present Pareto-improvements to the negotiators. 60.2% of the agree-
ments in their data set were inefficient with respect to the preferences elicited in the first phase.
However, only 20.8% of negotiators were willing to accept the proposed Pareto-improvements.
At first sight this seems puzzling and irrational; but if preferences are endogenous and change
during the negotiation, the system’s proposal in the post-settlement phase may be unaccept-
able with respect to the ex-post preferences. This might explain the low acceptance rate.2

Vetschera analyzes utility functions, offers made, and final agreements in thousands of
Inspire negotiations [25]. He reports that in about 25% of the cases, negotiators violated
consistency in the sense that their observed behavior did not fit the ex-ante elicited utility
functions. Negotiators’ inconsistency could possibly be tracked back to a changed preference

1Furthermore, preferences are usually assumed to be unknown to the counterparty.
2Other explanations might be that Inspire presents several possible Pareto-improvements and the parties

would have to enter a new negotiation for agreeing on one of them. This new negotiation is afflicted with
costs (e.g. mental effort and time) and might therefore not be desirable for negotiators. Furthermore, parties
might tend to ex-post rationalize their behavior after they negotiated an agreements; they might stick to the
agreement for not admitting that they could have done better.
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structure by the time the seemingly inconsistent behavior is observed.3

Endogenous reference-dependent preferences and the process of issue-wise updating refer-
ence points is exemplified in the following.

3 Graphical Example

This section exemplifies reference points endogenously changing issue-wise during a two-issue
alternating-offer negotiation involving negotiators A (she) and B (he). The process is displayed
in a sequence of Edgeworth-boxes4 in Figure 1.

Both issues, named x and y, are normalized to one and both parties prefer more to less
on both issues. The share of negotiator A is measured from the boxes lower left corner.
Accordingly, negotiator B’s share is measured from the upper right corner. For the sake of
simplicity, only negotiator A has a shifting reference point in this example.

Figure 1a shows the initial condition at time t = 0; time is indicated by superscripts.
Three of negotiator A’s indifference curves are displayed and the associated utility levels are
indicated at the top of the figure; u0

A,3 > u0

A,2 > u0

A,1 holds in this example. Furthermore, A

has a reference point r0

A which might initially be at zero on both issues and A makes an offer
o0

A at t = 0. Here, A is quite greedy and demands the best possible solution for herself.

At t = 1 (1b), B makes a counteroffer anywhere in the interior of the Edgeworth box. It is
named o1

B.

At t = 2 (1c), it is A’s term again and the endowment effect applies the first time: A
sees what she is offered, namely o1

B, and feels entitled to this level of x and y. Not, that it
would already be hers—after all the negotiation is still going on—but she now feels a virtual

endowment and might assume that she never has to accept less on any issue. A’s reference
point shifts to r2

A which is identical with o1

B here. Furthermore, A makes the new offer o2

A.

Three things about shifting the reference points are noteworthy here: Firstly, r2

A equals o1

B

in this example. This is not necessarily the case. If one thinks about the update function f in
the single-issue model of shifting reference points presented by Compte and Jehiel [3] which is
discussed in Section 5, then the reference point could be anywhere between r0

A and o1

B. Such
a partial adaption would be in line with the finding that reference point adaption is not all or
nothing but a rather slowly progressing process, as presented by Strahilevitz and Loewenstein
[20]. Secondly, it is not only that A expects to get a utility of at least u0

A,1. A expects to get

at least as much on x, as r2

A is in this attribute and at least as much on y, as r2

A gives. Thirdly,
this process of shifting the reference point will go over the entire negotiation and there will be
a history of (virtual) ownership effect (cf. [20]).

At t = 3 (1d), B rejects o2

A and counters with o3

B. Subsequently this is rejected by A at
t = 4 (1e). The negotiation goes on, but the interesting point is reached here, so the description

3Again, endogenous preference changes are not the only possible explanation for the behavior. Nuisance in
the specific utility elicitation technique employed in the first phase of negotiation support might, for example,
serve as a reason for the observed inconsistencies as well.

4Called Pareto-boxes by some authors.
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Figure 1: Bilateral Negotiation in an Edgeworth box
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ends.

The rejection of o3

B is somewhat puzzling. With respect to A’s preferences at t = 0, given
by the dotted indifference curves, o3

B gives utility u0

A,3 which is strictly more than u0

A,2. So B
offers A a higher utility at t = 3, than A asked for at t = 2. However, A’s preferences from
t = 0 might no longer be the current preferences if A evaluates o3

B with respect to r2

A. On
attribute y, o3

B is much better for A, then the reference point; on the other hand, it is a little
worth on x. Every potential agreement worse than r2

A on any issue is shaded in Figure 1e.

If A would be concerned with (ex-ante) utility only, she would accept o3

B, as the huge
increase in y over-compensates the small loss in x. But if she cares about reference points
and issue-wise losses or gains, she (irrationally ?) rejects o3

B. The interesting question now
is, whether such patterns and evidence for endogenously changing preferences can be found in
empirical data.

4 Experiment

The notion of endogenous preferences was tested in an internet experiment (see [16] and
[17] for an introduction to internet-based experimentation). The main challenge for testing
on endogenous preferences in an experiment is, that subjects’ preferences are neither directly
observable, nor can they be elicited reliably—at least not multiple times from the same subject.

The basic idea of the experiment is to confront subjects with different negotiation strategies
in different treatments and to measure their ex-post preferences. These ex-post preferences can
then be analyzed in a between-subject comparison. If assignment of subjects to treatments is
randomized, there should be no systematic differences in the subjects ex-post preferences across
treatments except if the preferences are influenced by the process of negotiating. Systematic
differences across treatments thus support the hypothesis that preferences are endogenously
formed in a negotiation.

The operationalization of the basic idea is as follows: subjects negotiate bilaterally with
a software agent on a tenancy contract. The monthly rent, the availability of an elevator,
and the existence of a balcony are negotiable attributes in the tenancy contract. All other
attributes like the size of the apartment, the available furniture, the location, etc. are non-
negotiable and fixed in the subjects’ instructions. After negotiating, the subjects willingness
to accept a change in a single attribute of the negotiated agreement is elicited and compared
across treatments.

The experiment took place in April 2005 at the University of Karlsruhe, Germany. The
procedure was as follows: subjects’ were recruited in an undergraduate class on business ad-
ministration; the lecturer briefly promoted participation and sheets of paper with the login
data were handed out. Subjects then logged in from home over the internet via a web browser.
A subject’s session started with two pages of instructions followed by a questionnaire. Af-
terwards the subject negotiated over a tenancy contract. The strategies will be described
afterwards. After the negotiation terminated, a second landlord stepped in and offered an
alternative contract. This second landlord served for giving subjects in different treatments
the same final tenancy contract. From this contract, the subject’s willingness to accept a wors-
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ening in either the attribute elevator (attribute A) or the attribute balcony (attribute B) was
elicited by asking the subject to solve to indifference equations for the respective monthly rent,
i.e. the monthly rent was taken as numeraire. Finally, the session ended with retrieving some
demographic data, thanking the subject, and asking for general comments on the experiment.
The entire procedure was explained to subjects in the experiment’s instructions. A week after
recruiting the subjects, 50 Euro were awarded to one of the experiment’s participants in a
lottery held in the lecture. Each participant had the same chance of winning the lottery which
was not related to a subject’s specific choices during the experiment. Therefore, the lottery
served as an incentive for participation but was not a salient reward as oftentimes used in
experimental economics (cf. [19] and [7, p. 24ff]).5

During the negotiation, offers for contracts are exchanged between the two parties. The
software agent representing the landlord starts with an initial offer and subsequently the parties
alternate in deciding on the acceptability of an offer and proposing a counteroffer after rejecting
an offer. If a maximum of six offers per party is reached, i.e. overall twelve offers, without
any of the offers being accepted, an arbitrator steps in and proposes an agreement which is
binding for the two parties. The subject can, however, improve its contract by accepting the
second landlord’s proposal which always is strictly better than the arbitrator’s proposal.

A critical point in analyzing the data gathered in the experiment is whether the subjects
were sufficiently motivated to participate and sincerely consider the choices presented to them.
As the financial reward was non-salient, this might be questioned. However, casual observa-
tions indicate that the subjects were motivated. Immediately accepting the landlord’s first
offer would have been the fastest way to secure participation in the lottery. However, none
of the subjects chose this least-effort-way and just one subject accepted the landlord’s second
order. All other subjects eagerly negotiated. Overall, 47 students logged in at the experi-
mental system; this is about 90% of the students addressed in the lecture. In four cases, the
session was abandoned by the respective subject and one observation was discarded as the
subject used the web browser’s forward and backward functionality.6 Overall, there are 42
valid observations and the subjects’ intrinsic motivation for participating sincerely seems to
be rather good.

The experiment embraces four treatments, i.e. four classes of strategies. Strategies in
treatment 1 (T1) have in common that each single offer grants an elevator to the subject. In
treatment 2 (T2), no offer grants an elevator to the respective subject. The values of the other
attributes are randomized with a slight tendency to making concessions as the negotiation
progresses. Treatments 3 and 4 (T3 and T4) utilize the strategies employed in T1 and T2
with the difference that attributes A and B are reversed, i.e. T3 always offers a balcony to the
subject while randomizing the values of the remaining two attributes and T4 never offers a
balcony. The software agents simply presents the sequence of predefined offers and does not
accept any subject’s offer unless it dominates either a previous offer by the agent or the next
offer to be made.

According to a conventional microeconomic model, the willingness to accept should be the
same in all four treatments and for both attributes individually. More formally, this means

5The full instructions as well as screenshots from the system are available upon request.
6In the instructions, subjects were asked not to use the browser’s forward and backward functions as this

allows them to retract to a previous offer by the agent for accepting it after seeing the agents next offer.
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that the equations
WTAT1

A = WTAT2

A = WTAT3

A = WTAT4

A

and
WTAT1

B = WTAT2

B = WTAT3

B = WTAT4

B

should hold. WTA thereby stands for the willingness to accept a worsening in the attribute
denoted by the subscript in the treatment indicated by the superscript.

On the contrary, a behavioral view on negotiator decision making suggests that subject
in T1 might feel more entitled to getting an apartment with an elevator than subjects in T2
do. This entitlement would lead to a higher WTA on attribute A in treatment T1 than in
treatment T2. For attribute B, i.e. the balcony, there shouldn’t be a difference across T1 and
T2. Furthermore, subjects in T3 might feel more attachment towards a balcony than subjects
in T4 while there shouldn’t be a difference concerning the elevator. Overall, the behavioral
predictions are:

WTAT1

A > WTAT2

A

WTAT1

B = WTAT2

B

WTAT3

A = WTAT4

A

and
WTAT3

B > WTAT4

B

The average willingness to accept in T1 and T2 is given in Table 1. The different predic-
tions derived from the conventional and the behavioral model can be tested with the data.
The conventional model predicts no systematic difference between treatments whereas the be-
havioral model predicts a difference for attribute A. For inferences, a randomization test on
ranks of classified data is used. The difference across treatments with respect to attribute A is
significant at a 5% level (one-sided test), whereas the difference with respect to attribute B is
not significant at any reasonable level (two-sided test). For attribute B, both models coincide
with their prediction and this prediction cannot be rejected. For attribute A however, the
conventional prediction can be rejected, whereas the behavioral prediction does a better job
at explaining the data.

Table 1: Average WTA in treatments 1 and 2, taking the monthly rent as numeraire

Average WTA Average WTA
treatment sample size attribute A attribute B

T1 13 12.9 10.7
T2 14 4.9 14.1

The average willingness to accept in T3 and T4 is given in Table 2. Again, a randomization
test on ranks of classified data is used for inferences. The difference across treatments with
respect to attribute A is not significant at any reasonable level (two-sided test), whereas
here—as suggested by the behavioral model—the difference with respect to attribute B is
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significant at the 5% level (one-sided test). For attribute A, both models’ predictions coincide
and cannot be rejected. For attribute B, the conventional prediction can be rejected, whereas
the behavioral prediction again does a better job at explaining the data.

Table 2: Average WTA in treatments 3 and 4, taking the monthly rent as numeraire

Average WTA Average WTA
treatment sample size attribute A attribute B

T3 7 28.5 31.3
T4 8 15.2 3.9

Overall, the behavioral model based on the endowment effect and shifting reference points
is in line with the data, whereas the conventional microeconomic model of exogenously given
and invariable preferences cannot account for the observed differences. However, the results
should be interpreted carefully, as the experiment has several limitations; among these is the
lack of salient rewards.

5 Related Work

Literature on negotiation analysis brought up several explanations for empirically observed ne-
gotiator behavior. The lack of Pareto-optimal outcomes, for example, is frequently attributed
to the following cognitive biases:

• The fixed pie illusion states that many negotiators disregard integrative potential and
assume to play a constant-sum game [2].

• The illusion of conflict implies that parties assume that a compromise which is good for
the counterparty is bad for themselves [23].

• The theory of reactive devaluations of the counterparty’s offers directly follows from the
illusion of conflict. Parties devalue any proposal made by the counterparty just because
it originates from the counterparty [18].

• Different fairness perceptions provide parties to dismiss outcomes which are identified as
fair by the counterparty [1].

• The self-enhancement bias assumes that negotiators are overly confident in the own skills
[11].

The offer-dependent preference construction outlined in the previous sections is not in
conflict with these established behavioral patterns and biases but introduces a new perspective
on negotiator decision making. All of these effects might interact with each other.

Reference-dependent evaluation of offers—as argued in the present paper—and anchoring
are not new to negotiation analysis; anchoring is a common mistake in negotiations [2]. How-
ever, studies on anchors in negotiations regard the initial positions of bargainers, i.e. their
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opening offers, as anchors. How negotiators adapt anchors and reference points gradually
during the process of negotiating is not resolved up to know.

Furthermore, the influence of reference-dependent evaluation on decision making is well-
known since Tversky and Kahnemann [24] extended the concept of reference points from risky
choices [10] to riskless multi-attribute choices. Tversky and Kahnemann [24] cover the effect
of reference-dependence in great detail without addressing the origin of reference points in
a multi-attribute decision space. The present paper takes up the established reference point
concept and studies its emergence in bilateral negotiations.

Curhan, Neale, and Ross study preferences changing during a negotiation with a focus
on dissonance and self-perception theory [6]. The basic idea of endogenously constructed
preferences is related to the present study. Yet the authors do not address endowment effects
and loss aversion and therefore have a different perspective on a related phenomenon.

Besides the negotiation analytic approaches outlined above, game theory deals with bi-
lateral interactions as well. Game theoretic models of negotiations with reference-dependent
preferences are build by Compte and Jehiel [3] and Li [13]; their players’ reference points
shift as a function of offers received as advocated in Sections 2 and 3. Both papers, however,
focus on single-attribute bargaining and the results do not straightforwardly apply to multi-
attribute negotiations. Finally, and again for the single-issue case, Kristensen and Gärling find
experimental evidence on subjects evaluating offers relative to adaptive reference points [12].
These single-attribute studies strengthen the assumption that related effects might emerge in
multi-attribute negotiations as well and preferences might be endogenously constructed during
a negotiation process.

6 Conclusion and Outlook

Negotiators oftentimes do not enter a bargaining process with a fixed valuation of alterna-
tives and invariable trade-offs between issues. On the contrary, preferences are endogenously
adapted and depend on the history of offers in the ongoing process. The behavioral founda-
tions for this endogenous preference construction—namely reference points, loss aversion, and
the endowment effect—were outlined in the paper. Furthermore, data gathered in an internet
experiment with students negotiating about tenancy contracts supports the supposition of
endogenous preferences.

For negotiation support systems (NSS), the implications are as follows: (1) Systems might
warn their users to avoid the sketched bias, (2) they should re-elicit users’ preferences at
the end of a negotiation if a proposed improvement should be acceptable, and (3) if the
changed preference structure is temporary and the (true) ex-ante preferences recur, the system
should propose improved agreements with considerable delay after the end of the negotiation.
Furthermore, a NSS could assist its user in the offer generation process and might recommend
offers counteracting the formation of (virtual) endowment by the counterparty.

Future work will include experiments on negotiations dealing with durable consumer goods
and experiments with both parties being played by subjects. These experiments will, contrary
to the one presented above, be based on salient rewards. Furthermore, a more sorrow analysis
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of implications for negotiation tactics and the design of negotiation support systems is planned.
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