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Abstract

We study a bilateral negotiation setup where at bargaining impasse the disadvantaged party chooses

whether to escalate the con�ict or not. Escalation is costly for both parties and it results in a random

draw of the winner of the escalated con�ict. We derive the behavioral predictions of a simple social

utility function which is convex in disadvantageous inequality, thus connecting the inequity aversion and

the prospect theory models. Our causal laboratory evidence is to a large extent consistent with the

predicted e�ects. Among other things, the model correctly predicts that the escalation rate is higher

when escalation outcomes are riskier and the disagreement rate is lower when the cost of escalating the

con�ict is higher.

KEYWORDS: bargaining; con�ict; inequity aversion; loss aversion; quantal response equilibrium
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1 Introduction
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the plainti� may take the case to court implying high legal expenses for both parties and uncertainties about

the �nal verdict. Negotiations in a territorial con�ict may stall and trigger armed con�ict with devastating

consequences. There are more than 10 million battle casualties across the globe since the second world war

(Lacina and Gleditsch, 2005); in year 2000 in U.S State courts alone, about 20 million cases were �led of

which about 3-4% end up in trial leaving the courts with a work-load of about million cases yearly (Ostrom

et al., 2003); strikes and labor unrest have a negative impact on productivity and product quality (Kruger

and Mas, 2004; Mas, 2008) and Gruber and Kleiner (2012) show that nurses' strikes increased in-hospital

mortality by 18.3 percent in the state of New York. The failure of bargaining is a key prerequisite for all of

these ine�ciencies to arise.1

In this paper, we design a simple non-framed experiment to better understand how ine�cient con�ict

comes about between two individuals, and how the disadvantaged dispute party may engage in escalation of

con�ict when negotiations stall. We are interested in testing the implications of a social utility model that

makes explicit the connection between the prospect theory value function (Kahneman and Tversky, 1979,

1992) and the inequity aversion model of Fehr and Schmidt (1999). We hypothesize that at a negotiation

impasse, social comparison importantly in�uences the decision whether to escalate con�ict or not and that the

convexity of the social utility in disadvantageous payo� inequality is the key to understand these decisions.

These hypotheses are captured in an �inequity-as-loss� utility function that we propose. This form of the social

utility function was suggested by Loewenstein et al. (1989), who found that disadvantageous inequality can

be accounted as a loss in the prospect theory sense. The successful social preference literature that followed

(Bolton, 1991; Fehr and Schmidt, 1999; Bolton and Ockenfels, 2000; Charness and Rabin, 2002) paid less

attention to the curvature properties and focused more on �rst-order e�ects of inequity aversion and fairness.

If disadvantageous inequality is perceived as a loss in this manner, then the implications could be dramatic

for settlement patterns: the disadvantaged provokers will escalate con�ict more the riskier the escalation

outcomes are - not less as suggested by risk aversion.2

From an applied perspective, there is a pressing need for understanding such e�ects due to their potential

e�ects on such important frictions as labor disputes or the burden of courts. More generally, better joint

models of risk and other-regarding preference hold a promise of yielding higher explanatory power in any

strategic interaction context.

In our experimental design, parties �rst attempt a settlement. A failure to strike a deal puts one of the

1The rational explanations of strikes and industrial con�ict (Kennan and Wilson, 1989), of failed pretrial settlement (Spier,
2007), and of armed con�ict (Jackson and Morelli, 2011) are increasingly well understood.

2In addition to social comparison, high loss references may be driven for instance by high aspirations set at the negotiation
table (Korobkin, 2002,Karagözoglu and Keskin 2018). See also Cox et al. (2007) and Bolton and Ockenfels (2000) for models
of non-linearities in inequity aversion. Eisenkopf and Teyssier (2013) study the e�ect of envy and loss aversion in contests but
without convexity e�ects.
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parties at a disadvantaged position in the sense that her pecuniary payo� is lower than that of the opposing

side at all ensuing con�ict outcomes. This underdog is given an option either to acquiesce or to engage

in ine�cient rent-seeking, i.e. to escalate con�ict in order to potentially reach a still disadvantaged but

less unequal outcome. The decision to escalate results in a lottery with an exogenous and publicly known

probability of winning and losing, and equally large publicly known expenses to each side of the dispute. We

experimentally vary (i) the probability of winning of the disadvantaged party, (ii) the cost of escalation of

con�ict, (iii) and while preserving the expected payo�s at escalation, whether the escalation outcome is risky

or certain. In our setup a lower probability of winning and higher escalation costs are perfect substitutes in

reducing escalation incentives for a risk-neutral and self-interested underdog.

Regarding escalation, we observe that (i) a lower escalator's winning probability and (ii) higher costs of

escalation both reduce the escalation rate. We also observe, going against risk-aversion, that (iii) greater

variation in escalation outcomes increases the escalation rate. Among the conditions where rational self-

interest predicts no escalation, the observed escalation rate is highest when escalation is costly and o�ers a

high chance of rendering payo�s more equal. In fact with risky outcomes, escalation is more frequent than

refraining from it even if doing so is suboptimal from a self-interested perspective. Regarding negotiations

preceding escalation choices, we �nd that settlement rates are highest when con�ict escalation is expensive.

With high costs, escalation threat makes the negotiators more careful in seeking advantage in settlement.

The observed escalation patterns are to a large extent in line with the predictions of the proposed inequity-

as-loss model. The model even explains why lowering the underdog's probability of winning and making es-

calation outcomes less risky curbs ine�cient escalation more e�ectively than increasing the costs of escalation

and making the outcomes more risky.3

Moreover, when embedded in a logit quantal response equilibrium framework (McKelvey and Palfrey,

1998; Goeree et al. 2016), the comparative statics predictions capture well virtually all the treatment e�ects

on the observed settlement rates and the escalation rates. This is in contrast with the predictions of the

self-interested risk-neutral subgame perfect Nash equilibrium which fails to pass the hurdle. Thus, our design

allows to point out some limitations of prescriptive rationality assumptions in empirical work which can be

circumvented by the adoption of more descriptive theoretical concepts.

Our evidence is consistent with the idea that perceived unfairness of settlement impasse triggers loss-

perception in the disadvantaged party. The diminishing marginal sensitivity to losses and the implied pref-

erence for risk in attempting reconciliation4 result in socially ine�cient escalation of con�ict. Bellemare et

3Robson (1992) theoretically studies the e�ect of status concerns on risk-taking and shows that utility may become convex
in wealth due to indirect wealth e�ectsif the lottery provides an opportunity to surpass at least one other individual in wealth
ranking. In our experiment the disadvantaged party earns less at all con�ict outcomes.

4See Laury and Holt (2008) for further evidence and discussion of diminishing marginal sensitivity or the so called re�ection
e�ect and risk preference elicitation.
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al. (2008) provide evidence that such a re�ection e�ect among the disadvantaged parties plays a role in

explaining bargaining outcomes. Our paper complements their results by explicitly focusing on the e�ects of

convex utility on con�ict escalation decisions at the bargaining impasse rather than merely on negotiation

behavior. We point out that con�ict escalation tendencies are particularly prevalent when outcomes are risky

and there is an opportunity for reducing the payo� inequality, thus underscoring the role of the convexity of

the utility in payo�-inequality. However the anticipation of escalation may partially remedy the ine�ciencies

by in�uencing settlement rate in the negotiation table.

An experimental literature on the interaction of risk and social preferences is only emerging and there is

no shared understanding of how to best model such e�ects (Trautmann and Vieider, 2012). Evidence from

Brennan et al. (2008), Bault et al. (2008), Haisley et al. (2008), Bolton and Ockenfels (2010), Linde and

Sonnemans (2012), Rohde and Rohde (2011), López-Vargas (2014), Andersson et al. (2015), and Gamba

et al. (2016) suggests that redistributive decision making under risk depends heavily on the context and

auxiliary design attributes (Guala, 2005; Lowenstein, 1989; List, 2007; Bardsley, 2008).

Compared to the above contributions with a passive recipient, we focus on a case where a party facing

disadvantageous inequality5 has an option to choose a costly redistributive gamble after failed negotiations.

Charness and Rabin (2002) have pointed out how other-regarding concerns are responsive to such contextual

triggers and how the disadvantage aversion model that we also utilize serves particularly well as a simple

motivational model in these cases (see also Bolton, 1991). The novel feature we introduce to the analysis of

con�ict escalation at negotiation impasse is the convexity of the utility function in the social loss domain.

Our study also relates to the experimental literature on bargaining in the shadow of con�ict that examines,

among other things, the e�ect of the asymmetry of con�ict on bargaining outcomes (Ho�man and Spitzer,

1985; Kimbrough and Shremeta, 2014; Kimbrough et al., 2014; Herbst et al., 2017; Dechenaux et al., 2015).

Anbarci and Feltovich (2013) �nd that the negotiation strategies do not react to con�ict asymmetries as

much as the sel�sh sequentially rational theory would predict, but that quantal response equilibrium and

other-regarding preferences can account for the observed patterns. As opposed to a typical contest game, we

abstract from strategic uncertainty in con�ict escalation by allowing only the disadvantaged party to escalate

con�ict and by imposing exogenous and publicly known probabilities of winning and losing. Moreover,

the private returns from con�ict escalation are negative in our main treatments where rational self-interest

explanations would predict no escalation (Konrad, 2009).

In the next section, we lay out the model and the experimental setup. The inequity-as-loss model is

introduced in Section 3 and the behavioral predictions are derived. In Section 4.1 the empirical results

regarding con�ict escalation behavior are studied, and Section 4.2 deals with the behavioral patterns in

5Trautman and Vieider (2012) coin this the social loss domain.
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settlement negotiations. We discuss the results in Section 5.

2 Experimental design

Figure 1: Negotiation game tree

2.1 Framework and experiment setup

In our experimental design, two parties, the provoker (P) and the defender (D), �rst engage in settlement

negotiations over the sharing of value X. A failure to strike a deal puts P at a disadvantaged position in the

sense that her pecuniary payo� is lower than that of D at all outcomes � all P payo�s ensuing a bargaining

impasse fall into the social loss domain and thus neither loss-aversion nor curvature in the social gains domain

confounds identi�cation. At the impasse, the underdog P is given an option either to acquiesce or to engage

in ine�cient rent-seeking, i.e. to escalate con�ict, which is resolved through a lottery with an exogenous and

publicly known probability of winning and losing, and equally large publicly known expenses to each side.

Formally, if the parties reach a negotiated agreement, they share the value X in corresponding shares.

Let us denote P's share in such an agreement by s (so that P gets sX) and D's share is thus 1 � s: In the

experiment we set X = 200. If the negotiations break without an agreement, P will have a possibility to

escalate con�ict to claim a share of X. Escalation is costly as each party incurs an escalation cost L, identical

for both parties. If P wins the escalated con�ict, he receives rX where r = 0:4 in the experiment. The

probability that P wins is p, which is public information. Thus if P decides to escalate, then his expected

monetary payo� is

�P = prX + Y � L; (1)
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r = 0:4, Y = 10 BASE HIGH LOW

p = 0:7; L = 10 p = 0:7; L = 58 p = 0:1; L = 10

Risky outcomes (P win, p) �P = 80; �D = 110 �P = 32; �D = 62 �P = 80; �D = 110

(D win, 1� p) �P = 0; �D = 190 �P = �48; �D = 142 �P = 0; �D = 190

Certain outcomes �P = 56; �D = 134 �P = 8; �D = 86 �P = 8; �D = 182

Table 1: Con�ict escalation payo�s across conditions.

and the expected monetary payo� of D is

�D = (1� pr)X � L: (2)

If P does not escalate, then P gets Y while D keeps the entire value X. In the experiment we set Y = 10:

With sequentially rational self-interest, Y has no impact on the optimality of escalation, yet impasse becomes

the only rational bargaining outcome in certain circumstances (see Section 3.1). The game is illustrated in

Figure 1.

We have three parameter conditions in the experiment: BASE where P's probability of winning the

escalated con�ict is relatively high and the costs of escalation are relatively low (p = 0:7; L = 10), LOW

where P's probability of winning is reduced while costs remain low at the BASE level (p = 0:1; L = 10), and

HIGH where P's winning probability is maintained at the high BASE level but costs of escalation (for both

parties) are increased to a high level (p = 0:7; L = 58). Notice that in LOW, both the winning probability

of the provoker and the costs of escalation are lower than in HIGH. The parameters are chosen so that the

expected payo� for P (but not for D) coincides in HIGH and LOW.

We consider deterministic (CERTAIN) and stochastic (RISKY) escalation outcomes. The deterministic

escalation outcomes di�er from the stochastic only in that the former implement the expected con�ict esca-

lation payo�s of both parties with certainty whereas the stochastic escalation outcomes truly implement a

random draw using the publicly known P's probability of winning. Thus the lottery in the case of stochastic

escalation outcome is a mean-preserving spread of the provoker's payo� in the deterministic escalation out-

come case from the perspective of the provoker's private returns. The escalation payo�s in the experiment

are given in Table 1.

In the experiment, for the sake of tractability, negotiations take a speci�c form where each party makes

a take-it-or-leave-it o�er to the other and one of the players is (ex-post) randomly drawn as the actual

proposer, each with probability 50%. In this special case of random-proposer ultimatum bargaining: the

randomly drawn proposer has all bargaining power in sketching a proposal and the other party is only

granted a right to veto it. Asking for each party to contrive a proposal for one contingency and a minimal

acceptable o�er (MAO) for the other within a match allows us to collect more informative negotiation plans
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in a concise and simple manner.

2.2 Execution of the experiment

The computerized experiment was conducted in the laboratory of the Max Planck Institute of Economics

in Jena. Participants were 316 undergraduates from the University of Jena, from di�erent �elds of study.

Participants were recruited using the ORSEE software (Greiner, 2015) and the experiment was programmed

with the z-Tree software (Fischbacher, 2007).

At the beginning of each session, participants were seated at visually isolated computer terminals where

they received a hardcopy of the German instructions. The experiment started after all participants had

successfully completed a control questionnaire ensuring their understanding.6 At the beginning of each

session, each subject was randomly assigned one of the two roles (P or D) and one of the matching groups

or subsessions of a session (RISKY or CERTAIN). One quarter of the participants was randomly assigned

to each of the four role-subsession constellations. The instructions and the control questions are presented

in the online appendix and the decision screens are available upon request.

Each experimental session lasted for 8 rounds; each P (D) played once against each D (P) in subsession

RISKY, and likewise for subsession CERTAIN. Once all rounds had been played, the outcome of one round

was randomly drawn for the actual payment. Each round consisted of the game illustrated in Figure 1. We

used the strategy vector method in eliciting the choices so that each negotiator (each P and D) chose her

proposal and MAO without knowing whether the randomly drawn proposer is P or D, and P also chose

whether to escalate con�ict or not without knowing whether an agreement will be reached at the negotiation

stage. To keep the design simple and not to overburden the subjects, we chose not to condition the escalation

choice on who was assigned the proposer (responder) role in the negotiation stage.7 The opponent's choices

(but not the random draws of nature) were revealed at the end of each repetition of the game.

The earnings of the experiment were presented in experimental currency units (ECU) with 1 ECU =

0.07 euro. Each P could make losses in any given round including the round randomly drawn for payment.

The incurred losses were subtracted of the show-up fee of 3.5 euros which was announced in the opening

paragraph of the experimental instructions. Thus the aggregate payment to a subject was never negative.

The average earnings were 11.50 euros. The average duration of a session was 1 hour and 20 minutes.

Once the negotiation and escalation choices were elicited, we asked each subject to guess the choices

6If a participant could not answer a control question, we did not allow her to proceed to the actual experiment until
understanding was ensured. By raising a hand, a subject could ask a laboratory operator to come to her cabin and the subject
could pose further questions to the operator individually. About 5% of the subjects posed further questions regarding the
instructions, and eventually none of the subjects were excluded from the experiment.

7The model that we test in this paper is a consequentialist outcome-based model. In such model, this simpli�cation does not
matter.
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made by the agent on the opposing side. These guesses were incentivized. Each correct guess yielded a

supplementary payo� of 11 ECU. A payo� of 1 ECU was subtracted for each unit (ECU) by which the

subject's guess missed the actual negotiation choice so that missing the actual choice (proposal or acceptance

threshold) by 10 units delivered 1 ECU and missing by a larger margin than that gave no supplementary payo�

at all. To incentivize the binary escalation choice, we used the proper scoring rule which we discretized to

simplify exposition.8 Each D could thus pick one of the following �ve guesses: that P surely escalates (refrains

from escalating), that P is more likely to escalate (to refrain from escalating), and that escalation of con�ict

and refraining from it are equally likely. In the end of the experiment, one of the guesses was randomly

drawn for payment from all rounds but for the round whose negotiation and escalation choices were paid for.

Once beliefs were elicited the actual strategy of the opponent was revealed to the subject and she was also

reminded of her own strategy. Thus the participants did not learn any population statistics about escalation

or negotiation choices nor the outcome of the escalated con�ict between two periods of interaction. This left

room for learning only from private experiences. The experiment then proceeded to the following round where

each participant was matched with a new subject in the opposing role (perfect strangers) thus undermining

any repeated game or reputation incentives.

In addition to the random experimental variation between RISKY or CERTAIN and whether one played

P or D (where the assignment to RISKY-P, CERTAIN-P, RISKY-D, CERTAIN-D was equally likely as

explained above), there was exogenous variation as to whether BASE, HIGH or LOW condition was applied.

Each session consisted of 8 rounds. In each session, there were three treatment blocks. Each block consisted

of consecutive rounds during which the cost of escalation and P's probability of winning were held constant

at levels of BASE, HIGH or LOW conditions (as described in the previous subsection and Table 1). A BASE

block lasted for 2 rounds, a HIGH block lasted for 3 rounds, as did also a LOW block. All subjects of a

subsession at a given round played the same condition.

The order of blocks was varied from session to session. Subsessions with risky escalation outcomes (each

with 8 provokers and 8 defenders) had the following variation in the order of blocks: 1 subsession with or-

der BASE/HIGH/LOW, 1 subsession with order BASE/LOW/HIGH, 2 subsessions with HIGH/BASE/LOW,

HIGH/LOW/BASE, LOW/HIGH/BASE, and LOW/BASE/HIGH each, i.e. altogether 10 subsessions with

rRISKY. In an analogous manner and with the same orderings of blocks, there were altogether 10 sub-

sessions with CERTAIN. In addition to the comparison between RISKY and CERTAIN, the key comparison

of interest is between the HIGH and the LOW conditions. Since the experimental identi�cation is cleanest

when comparing �rst round behavior, we wanted to double the number of orderings with constellations start-

ing with HIGH and LOW, and thus there is only one risky outcomes subsession and one certain outcomes

8See Schlag et al. (2015) for a survey of belief elicitation methods in experimental economics.
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subsession with each of the two orders starting with the BASE.9

To summarize, the variation in RISKY/CERTAIN was between subjects only, the variation in BASE/HIGH/LOW

was both within and between subjects. Moreover 16 of the subjects in each session were randomly allocated

to role P and the remaining of 16 subjects to role D, each playing in a �xed role over the eight rounds with

RISKY or CERTAIN �xed for the eight rounds, once against each of the subjects in the opposing role. There

were 6 treatment conditions (see Table 1).10

3 Theoretical predictions

The key feature in our setup is that, when there is bargaining impasse, the underdog, i.e. the provoker, earns

a lower payo� than the opposing party, the defender, at all outcomes whether the underdog escalates con�ict

or not. An agreement on a �fty-�fty split in the negotiations is the only way of reaching equal payo�s. At

the escalation stage, that opportunity has already been lost.

Our primary hypothesis is that under those circumstances, the key factor that drives the provoker's

behavior is social comparison and the sensation of disadvantageous inequality. We formalize this with a

prospect theory value function of the following form and call it the behavioral value function in the sequel

vp = �P � �(�D � �P ) ; (3)

where 0 <  < 1 due to diminishing marginal sensitivity (e.g. the so called re�ection e�ect). Variables

�P and �D indicate the monetary payo� for the provoker and defender, respectively. The defender's payo�

constitutes the gain-loss reference, so that the provoker experiences a payo� lower than that of the defender

as a loss. It is easy to see that this value function is increasing and convex in �P thus capturing the essentials

of a prospect theory value function in the loss domain (Kahneman and Tversky, 1979, 1992). The parameter

� is the loss aversion parameter.11

It is equally straightforward to notice that the value function is also closely related to the inequity aversion

model of Fehr and Schmidt (1999). The cost of disadvantageous inequality in their model would be written in

the form ��(�D � �P ) where  = 1 and parameter � describes the aversion to disadvantageous inequality.

The only modi�cation to the original model is to allow for the strict convexity of the value function in

disadvantageous monetary payo� inequality. This �inequity-as-loss�-model thus combines elements of two

9There was yet one session where only 28 participants showed up and this session was with the BASE/HIGH/LOW-order
of blocks. In this session we allocated 14 participants to each role, and 14 participants to each of the two outcome conditions,
RISKY and CERTAIN. In that session, the BASE block lasted only for one round, and the session only lasted for 7 rounds.

10We also conducted two sessions with 32 student subjects in each without settlement negotiations (this data is used only in
Table 2 and 3 in the online appendix). Data from these two sessions enables us to check possible spillover e�ects of negotiations
on escalation decisions.

11See Brekke et al. (2016) for an experiment testing a loss-aversion model in an alternating-o�er setup.
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celebrated models of behavioral economics, prospect theory and inequity aversion. The key modi�cation

is to allow the utility to depend on the monetary payo� of another agent and to model the loss from

disadvantageous inequity in a non-linear manner. Such ideas have earlier been put forward by Lowenstein et

al. (1989), Cox et al. (2007), and Bellemare et al. (2008). Non-linearities in inequity aversion can also be

found in the work of Bolton (1991) and Bolton and Ockenfels (2000).

3.1 Self-interest

Let us study the implications of the model beginning with the special case of self-interest, � = 0: Sequential

rationality (subgame perfect Nash equilibrium) suggests that the proposed and vetoed shares in the negoti-

ation stage should depend on the expected escalation stage payo�s. The lowest o�er the opponent is willing

to accept makes her (almost) indi�erent between accepting and vetoing it. For a risk-neutral negotiator,

a share that makes the responder indi�erent is equal to the expected payo� from the game ensuing to the

escalation stage.12 To secure a deal, the provoker must be o�ered more than her con�ict payo� which equals

expected return (1) or Y depending on whether it is optimal to escalate con�ict or not. Similarly in a deal,

the defender must be o�ered expected return (2) if escalation is optimal or X if it is not.

In BASE, the provoker's probability of winning is so high and the cost of escalation so low that the optimal

choice calls for escalation. Her expected payo� from escalation (1) exceeds the payo� from not escalating,

Y . In the negotiations stage, a self-interested sequentially rational provoker should therefore accept all o�ers

weakly greater than her expected return from escalation (1). To the contrary, P's probability of winning in the

LOW case is so low that it is suboptimal to escalate, whereas the escalation cost in HIGH is so high that it is

again suboptimal to escalate. Recall that the expected return to provoker from con�ict escalation (1) is equal

between LOW and HIGH. Thus in HIGH and LOW, a rational provoker should accept all o�ers exceeding

Y: Consequently, the unique subgame perfect equilibrium between risk-neutral self-interested parties predicts

con�ict in HIGH and LOW: a defender should never propose a positive amount or accept anything less than

the full value 200 since she expects to receive 200 in case of disagreement knowing that a rational provoker

never escalates. Similarly a provoker should not propose more than 190 or accept less than 10 since she will

receive 10 in case of disagreement. Therefore, the value Y has the e�ect of slightly perturbing the balance

to point out some limits of sequential rationality and subgame perfection in empirical work. This additional

payo� has no impact on the optimality of escalation itself. If escalation patterns are una�ected and Y is

negligibly small relative to the stakes of negotiation to much in�uence the negotiation patterns, then the

subgame perfect equilibrium predictions of self-interested individuals may not hold. Theoretically the impact

12Notice that even a risk-averse opponent would accept this o�er which is clearly greater than the certainty equivalent of the
escalation lottery.
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r = 0:4, Y = 10 BASE HIGH LOW

p = 0:7; L = 10 p = 0:7; L = 58 p = 0:1; L = 10

Negotiation disagreement rate 0% 100% 100%

P's escalation choice (escalation rate) Escalate (100%) Do not escalate (0%) Do not escalate (0%)

P's MAO 56 10 10

D's MAO 134 200 200

Sum of MAOs 190 < X 210 > X 210 > X

Table 2: Subgame perfect Nash equilibrium predictions.

is drastic, however: with the introduction of small Y , con�ict becomes the only rational negotiation solution

(subgame perfect equilibrium) of the game in HIGH and LOW. Con�ict in HIGH LOW has a further bene�t

of making escalation choices to bear more impact, which is our core interest.

The subgame perfect equilibrium with self-interest predicts that cases never settle and provokers never

escalate in HIGH and LOW while cases will always settle and provokers always escalate in the BASE. This

may at �rst sight appear counter-intuitive. Yet, this is exactly what should be expected: if the provoker

does not have a credible threat to escalate con�ict, then a rational defender will never have to settle. On the

other hand, con�ict escalation is a credible threat in BASE, and a rational defender would therefore expect

con�ict escalation if negotiations fail. Costly con�ict escalation creates room for a bargaining solution as the

parties can avoid costs of escalation, which should increase the likelihood of an agreement, again something

correctly captured by the subgame perfect equilibrium.

The subgame perfect Nash equilibrium predictions are summarized in Prediction 1 and in Table 2.

PREDICTION 1 The subgame perfect equilibrium with risk-neutral self-interest predicts that

1. escalation is optimal in BASE,

2. escalation is suboptimal in HIGH and LOW ,

3. disagreement rate is 0% in BASE and 100% in HIGH and LOW.

3.2 Equity reference with diminishing marginal sensitivity

Let us then consider inequity-as-loss preferences with � > 0:Now, if the provoker does not escalate con�ict, the

payo� inequality is drastic and the provoker's intrinsic cost is �190 :When the provoker escalates, the payo�

inequality becomes smaller if the provoker wins: the intrinsic cost is reduced to �30 : If the provoker loses, the

payo� di�erence remains unchanged and the intrinsic cost is �190 : Escalation thus provides an opportunity

to attempt to reduce payo� inequality. Due to the lower expected payo� inequality when escalating con�ict,

if a rational self-interested provoker prefers escalation, so does a provoker with a behavioral value function.
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PREDICTION 2 It is always optimal to escalate in BASE for all values of � � 0 and  � 1.

Moreover, in the HIGH treatment, there is more likely to be less payo� inequality than in the LOW

treatment since in the HIGH treatment the probability that the provoker wins and gets compensated is

higher than in the LOW treatment. Therefore, an agent who dislikes payo� inequality is more likely to

escalate in the HIGH treatment than in the LOW treatment.

PREDICTION 3 It is optimal to escalate in HIGH and LOW when � is su�ciently high and  is

su�ciently low, and escalation is suboptimal otherwise. The set of parameter values for which escalation is

optimal in HIGH is a superset of the set of parameter values for which con�ict escalation is optimal in LOW

(more con�ict escalation in HIGH than in LOW).

Since utility is convex in own monetary payo�, the provoker is a risk-lover when deciding on whether to

escalate con�ict. She likes to gamble to reduce inequality between herself and the defender.

PREDICTION 4 There is more escalation in RISKY than in CERTAIN.

This prediction contrasts with what most of the conventional theoretical analysis of settlement would

predict, because the typical assumption in the conventional case is that agents are risk averse or risk neutral.

The inequity-as-loss model makes yet another prediction which concerns both of the treatment variation

dimensions as follows. Since the provoker's utility is convex in inequity, the escalation rate should be higher

in the HIGH condition with risky escalation outcomes than in the LOW condition with certain outcomes.

PREDICTION 5 The escalation rate in HIGH RISKY is higher than in LOW CERTAIN.

Notice the di�erence between Prediction 5 and Prediction 3. The latter holds that escalation rate is

higher in the HIGH condition than in the LOW condition ceteris paribus. Prediction 5 states that there is a

di�erence in escalation rates between HIGH RISKY and LOW CERTAIN.

The above predictions are the key theoretical predictions, concerning the escalation rates, stemming from

the behavioral value function. Derivations of these are in the online appendix.

We also derive predictions regarding the disagreement rates assuming that the preference parameters are

complete information (the proof is provided in the online appendix).

PREDICTION 6 The subgame perfect equilibrium with inequity-as-loss model (with complete informa-

tion) makes the following disagreement rate predictions:

� in BASE, the disagreement rate is 0% independently of � and ,
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� the disagreement rate is lowest in BASE and highest in LOW,

� in HIGH, the disagreement rate is lower in RISKY than in CERTAIN.

In a model version where preference parameters are incomplete information, the proposer would trade o� a

larger share to herself against a lower probability of agreement when deliberating which proposal to make.

In such a model, disagreement rates would typically never equal 0% or 100%, but it would still predict

the extreme 100% escalation rate in BASE. Stochastic choice is an alternative to incomplete information in

introducing a trade-o� between proposer's own share and the probability of acceptance and thus in reaching

less extreme disagreement rate predictions, and even in BASE. The logit quantal response equilibrium for

instance assumes logistically distributed choice probabilities and that the variation in the choices is correctly

predicted by other players. We investigate this in Section 4.3.

4 Results

In this section we scrutinize the empircial observations and how they relate to the theoretical predictions. The

numbering of the results broadly matches with the associated predictions in the previous section.13 We use

variably the following methods to examine the robustness of our results: non-parametric tests (mainly test of

proportions and Mann-Whitney U-tests, sometimes �2 tests and even within-subject McNemar or Wilcoxon

signed rank tests), random-e�ects linear probability regressions clustering standard errors at the individual

level (GLS), subsession level and sometimes even at the session level. In the linear probability regressions,

we do further robustness analysis with �wild boostrapped� standard errors (Cameron et al. 2008), and linear

probability regressions treating period as a linear trend instead of period-dummies, and with random e�ects

logistic regressions with the same clustering structure. We report the linear regressions with period dummies

in the main tables and indicate non-robustness with respect to the alternative speci�cations in the main

text and footnotes when present.14 We perform a comprehensive set of statistical tests for each hypothesis

to provide the reader a good understanding of the robustness of our results with respect to the statistical

speci�cations and with respect to experience.

Regarding the non-parametric tests, notice that in the �rst round, each P's escalation choice constitutes an

independent observation, or alternatively in the analysis of disagreement, each proposal or MAO of a player in

a given role or each agreement-disagreement outcome of each P-D pair constitutes an independent observation.

13In the online appendix, we report the escalation rates of some additional treatments where the whole experiment consisted
of the provoker's escalation choice. There was only a passive defender-recipient but no negotiations. These additional treatments
are excluded from the main analysis.

14Angrist and Pischke (2009, sections 3.3 and 3.4) argue against non-linear alternatives and in favor of the linear speci�cation
when a saturated model with randomized treatments is used in a panel data setting. The linear regression coe�cients give in a
straightforward manner the di�erences in the treatment averages controlling for period e�ects.


















































