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Competitive Escalation and I nterventions

Abstract (max 250 wor ds)

Competitive escalation occurs frequently in managenvironments, when decisions create sunk costs
and decision makers compete under time pressueesdmies of experiments using a minimal dollar
auction paradigm, we test interventions to preeenipetitive escalation. Without any interventiorgstn
people, including experienced managers, escalatéoaa money by bidding more than the price is wort
(e.g., more than 1©for 10€). We test several interventions, in which we pdevindividuals with
different types of experience: direct experiencstiocturally identical and in structurally similar
situations, as well as direct experience in sifyilaompetitive situations (lacking the escalation
dimension). We also study indirect experience basedcariously learning about the situation’s
consequences (experienced by others) and basedmalrmimulation by setting oneself a limit regardi
where to exit the competition. In three experiméhts: 1229), we find that direct experience in dékac
the same or a structurally similar situation allamdividuals to prevent subsequent escalation, ader
direct experience in a similar situation withoutaation does not. Indirect experience based on
vicarious-learning successfully reduces competitisealation, whereas a goal-setting interventiah th
has proven instrumental in reducing classic escalaf commitment is not effective. This pattern of
variation in the effectiveness of different intamtiens is consistent with the theory of a edldt empathy
gap that prevents people from anticipating how thifyexperience a competitive situation before
entering it. As a methodological contribution, wevdloped a deception-free computer-player dollar-

auction for online participants and a dynamic caitgame.

Keywords:dollar auction, competitive arousal, escalatiocahmitment, competition, sunk costs, hot-

cold empathy gap, vicarious learning



Once you've put enough in, you'll go all the wdlyitts done, regardless of the value.
Matthew Dodds from Citigroup about the 2006 acdjoisiof medical-device maker Guidant after a

bidding war between Johnson & Johnson and Bost@niic.

Competition is found in almost all domains of lifécem playful games to wars between
nations—whenever at least two parties strive farce resources. In many regards, competition serves
important societal functions, be it as an inspirthgllenge to excel, a motor to innovate, or addhee
that guides the invisible hand of markets (butalee Kohn, 1992). Under some circumstances, however
competitive actions can have adverse consequeocethers (e.g., Hoffman, Festinger, & Lawrence,
1954; Mui, 1995; Miinster, 2007; Kilduff, Galinskgallo, & Reade, 2016; Kilduff & Galinsky, 2017)
and for the actors themselves (e.g., Garcia, Tdgofzalez, 2006; Ku, Malhotra, & Murnighan, 2005).
is therefore important to understand both the d¢@a under which competition becomes harmful and
how decision makers can learn how to guard theraselgainst its destructive effects.

One form of destructive competition goes undemtéumes of positional concerns (Solnick &
Hemenway, 1998; Frank, 1999), competitive irratiipdArnett & Hunt, 2002), or positional bias (Hil
& Buss, 2006). It describes a shift in focus awayT absolute payoffs toward one’s relative outcoimes
comparison with competitors. Winning becomes thal,geven when the personal costs of winning a
prize are higher than the value of the prize itddiilhotra, 2010). Prior research has shown thet su
shift in focus toward desire to winMalhotra, 2010; Malhotra, Ku, & Murnighan, 2068)n be fueled
by the ‘hot’ emotional state abmpetitive arousalhich is seen as ‘laden with adrenalin’ (Ku et al
2005). Such competitive arousal can, for instahegbserved in auctions (“auction fever”), and prio
research has shown that time pressure and pemgtigivalry are important antecedents (Ku et al.,

2005; Adam, Kramer, & Miiller, 2015).

1Boston Scientific won the bidding war yet paid sed that its share price lost almost one thirdofalue—
which led Fortune magazine to label the acquisittbe (second) worst deal ever” (Tully & Levens@006).



In this article, we examine competition in situasovhere its consequences are potentially
particularly severe, namely, situations pronedoalation of commitmerthe phenomenon that decision
makers who have invested in a losing course obactiaintain and even increase their commitment afte
receiving negative feedback (Sleesman, Conlon, MtiNa, & Miles, 2012; Staw, 1976, 1981, 1997).
Commitment in this context means the allocatiotaafjible or intangible resources to a specific seur
of action. Escalation of commitment is observedhenmicro level of individual decision makers adlwe
as on the macro level of organizations (Arkes &2¢yt2000; Drummond, 1994; Guler, 2007; Gunia,
Sivanathan, & Galinsky, 2009; Hsie, Tsai, & Chedl 2, Lee, Keil, & Wong, 2015; Lehenkari, 2012;
McNamara, Moon, & Bromiley, 2002) and is consider@tie “one of the most robust and costly decision
errors addressed in the organizational sciencdsé¢an et al., 2012, p. 541). When competition is
introduced in settings prone to escalation of coimmant, a situation we refer to esmpetitive
escalation the destructive consequences of competition ifileshabove are likely to be aggravated for
two reasons: First, the motivational shift towardesire to win makes increasing one’s commitmeahev
more attractive, as it suppresses concerns ab@wbtts involved. Specifically, a desire to wirftshihe
attention from the absolute level of outcomes, Wihinclude both the prize to be gained and the aafsts
obtaining the prize, to the relative comparisorhwaibe’s competitors, which means either winning the
prize oneself or watching a competitor win the @rizgardless of the costs winning would entail.
Second, once decision makers enter the viscertilstaie of competitive arousal, they may feel
separated from their ‘cold’ selves by a so-calleat-cold empathy gap’ (Loewenstein, 1996, 2000). In
turn, the goals, plans, and intuitions they hath@'‘cold’ state may seem less relevant. In theesamy
as people who shop on an empty stomach tend toddgheir shopping lists and buy more than they need
competitively aroused decision makers might esedlair commitment far beyond what they deemed
rational before competitive arousal.

To avoid the destructive consequences of competitdcalation, decision makers need to not
only learn what they should rationally do but @is@vercome such ‘hetold’ empathy gaps so that they

will not abandon their rational plans once theydmee competitively aroused. Prior research has



established that differetgpes of experiencdfect what and how effectively individuals leafirfo,
Argote, Miron-Spektor, & Todorova, 2010; Huber, 198evitt & March, 1988). In this article, we
distinguish between two types of experience: diexgierience and indirect experience (in several
variants). The costs of competitive escalationtmasubstantial, which makes failing to learn, and
learning from direct experience, potentially expessThe question of which type of experience cestb
help people to learn to address competitive egoalattuations is therefore of both practical and
economic relevance, as such situations occur fretyu@ the strategic and competitive environments
which managers operate (Malhotra et al., 2008)iRagncheaper and more efficient ways of learning ca
help organizations and society to reap the beneffitompetition, without paying the costs.

How people learn to address situations that aneeptom escalation of commitment and that elicit
visceral ‘hot’ factors, such as competitive arouisahlso of theoretical interest for the literasion
competitive arousal and escalation of commitmentelsas for the learning literature. Although iayn
be possible to study this question ‘in vivo’ in anjzations (e.g., in acquisition bidding wars), the
incidental nature and lack of controls might mdkie approach prone to post hoc rationalizations and
conjecture. Therefore, we compare the effectivenédgfferent types of learning in reducing compeé
escalation in a series of lab and online experimédntso doing, we make the following contributions

First, we illustrate the severity of the situatibftace of competitive escalation situations by
showing how difficult it is to learn to addressmh&ithout first experiencing the specific situatiamd
suffering its adverse consequences directly. Seapadake a first step toward developing intervamgi
capable of preparing people for situations proneotapetitive escalation. Such interventions neegbto
beyond situational analysis and detailed actionplaVhen we act under the influence of passidrey t
may cause us to deviate from plans laid in cool@ments” (Elster, 2000, p. 7). We find that a goal-
setting strategy that has previously been founedoce classic escalation of commitment is notéffe
in preventing competitive escalation. In contragtew intervention based on vicarious learning {400
Giambatista, & Belkin, 2012; Maslach, Branzei, Rer& Zbaracki, 2018) succeeds in reducing

escalation and could potentially be used for tregninodules, for instance, in management education.



The Hot—Cold Empathy Gap, Competitive Arousal, and Competitive Escalation

Visceral factors, such as hunger, thirst, pain, dspand emotions, affect behavior differently
than nonvisceral factors, such as preferencedamiation. First, they “tend to ‘crowd out’ virtuglall
goals other than that of mitigating the visceratda’ (Loewenstein, 1996, p. 272). Second, indiaidu
not currently experiencing a visceral factor (iie.a ‘cold’ state) cannot fully anticipate its &ff; they
underestimate or completely ignore its influendeisTailure to empathize with oneself or otherthia
‘hot’ state while one is in a ‘cold’ state is tertnne ‘hot-cold empathy gap’ (Loewenstein, 1996, 2000).
We argue that competitive arousal is such a visetaige and that, once individuals experiencénéyt
value winning against the competition over all otfpeals, consistent with the notion of a desireito
(Malhotra, 2010). Because of this qualitative cleimgmotivation, competitive arousal has partidylar
harmful consequences when it occurs in situatiooseto escalation of commitment (i.e., competitive
escalation situations).

Whereas competition sometimes helps (e.g., Camavewenstein, & Weber, 1989) to diminish
decision biases, sometimes it does not (e.g., Kigielb& Penner, 2003; Massey & Thaler, 2013;
Sassenberg, Moskowitz, Jacoby, & Hansen, 2007)iragplecific cases it might even exacerbate them
(e.g., Radzevick & Moore, 2010). We expect situadiprone to escalation of commitment to be among
these latter cases. It is sometimes rational tegyere even after learning that the course of mtdiken
did not lead to the best possible result (butjristance, was still the best option to choose based
expectations; Zikmund-Fisher, 2004). In typicalaation of commitment situations, however, the
decision maker maintains her or his commitment efear learning that the course of action taken was
inferior in the first place and likely remains irife for the future.

We conceptualizeompetitive escalatiosituations as being the intersection between ctitigre
on the one hand and escalation of commitment oottier; competitive escalation means that the
escalation is aggravated by the ‘hot’ state of ostitipe arousal. We adopt from prior research that
competitive arousal, in turn, results from the coration of time pressure and competition (Ku et al.

2005; Adam et al., 2015). Competitive escalatituregions involve the decision to compete with aste



one other party over a non-sharable prize. Ifraeinitial decision to commit resources, a decisi
maker learns that another party is closer to wigtire prize than the decision maker herself, tien s
faces a choice: either to invest more resources iattempt to catch up with and overtake the qibety

or to give up and let the other party win. The teses already committed asenk costsretrospective
costs that cannot be recovered and should be disted when making subsequent decisions (Arkes &
Blumer, 1985). However, if the decision maker entethot’ emotional state (of competitive aroussite
develops a desire to win against the other pardyshifts her focus away from the costs that attergpb
win would entail (which may be substantial giveattthe other party is also committed to win). The
decision maker will therefore be more likely taoathte more resources—to escalate her commitment—
for instance, by continuing to bid in an auction.

Various high stakes situations share specific ateristics that make them particularly prone to
competitive escalation, such as that the resowmetestants invest are non-refundable, regardfess o
whether they win the competition (Hart, Avrahamariev, & Todd, 2015). For instance, in political
elections, multiple parties compete for the presigebut only one party can win. All parties need t
make initial decisions to commit resources to thaimpaign, and then, the party that learns it whing
behind faces the decision to either intensify thaimpaigning, or to draw out of the race. Whileythe
should rationally ignore the already invested resesias sunk costs, it seems unlikely that theplsle
to overcome “one of the most robust and costlysiegierrors” and escalate their commitment. In the
2012 US presidential elections, for example, Ba@blkma and his contender Mitt Romney both spent
about $1 billion on their campaigns (Ashkenas, &nig; Parlapiano, & Willis, 2012). Other examples fo
situational characteristics that enable competiisealation can be found in mergers and acquisition
where multiple firms typically invest in due diligee efforts when they compete to buy another compan
and learn that other bidders may be getting aiEaagk, even if they do not win the bidding war (&dmas
do not have to pay their bid), they commit resositb@t turn into sunk costs in the process of ptaei
bid. Similar situations arise in research and dgwalent, where multiple teams invest resources in

developing a new technology, but only the fastesirt can file the patent.



In most of these examples, it is possible to coestational explanations for escalation of
commitment based on second-order effects. Deciakers may wish to develop a reputation of being
competitive to deter future attacks (Clark & Montggry, 1998), ensure a dominant market position for
their company, to signal to others how far theywitlng to go to defend their position, or to luséhers
into paying too much, leaving them as weaker coitgrstin future bouts. Yet these explanations could
well be speculations or post hoc rationalizationseaation may also occur in situations lacking such
incentives for strategic behavior (e.g., managing ®reputation or weakening one’s rivals). Toasel
the psychological processes triggered in the sitnatdescribed above, we have constructed an
experimental paradigm that resembles these singiioterms of the temporal order of decisionsthed
payoff structure, while excluding such strateginsiderations. This allows us to test whether the
structural features of these situations promptigpents to engage in competitive escalation and
investigate how different experiences allow indiats to subsequently avoid competitive escalation.

Our experimental paradigm is a variant of the DoMlaction Game (Shubik, 1971; Teger, 1980),
which is a special case of an all-pay auction (stifri& Kirchkamp, 2010) and was used in prior
escalation research (e.g., Ku, 2008). In this gafixed sum of money (the exact value is common
knowledge) is auctioned off to participants. Otilg highest bidder receives the money (henceforth
‘prize’), but both the highest and the second-hggtidder have to pay their respective bids. Evédger
can make or raise a bid at any time. The auctiols &hen a specified time period has elapsed without
new bid. This structure creates time pressureaitiqular for the second-highest bidder, who isrbto
lose his bid without reward. Our paradigm thus msrthe structure of resource allocation decisians i
political campaigns, mergers and acquisitions, @ateént races described above: Just as an actfott ef
and investment becomes meaningless as soon ag@tiimmgets ahead, a participant’s bid becomes a

sunk cost as soon as another participant makeghartiid® By continuing to bid against each other, two

2 Of course, in many naturally occurring situatisngh as mergers and acquisitions, the sunk castsésecond-
highest bidder are typically lower than the enlii® We chose this rather extreme case to ensatété sunk costs
were salient for our participants in the lab. Weeaghat, on a relative scale, the sunk costdhséecond-highest
bidder may be lower outside of the lab. Howeveranrabsolute scale, the second-highest bidder fadegantial



participants enter a spiral of competitive escatatind can easily end up bidding and paying mae th
the prize is worth. To give an extreme example2@Hill was auctioned off for $2,000 in an execetiv
MBA class of approximately 70 students (Murnigh2®)2). Bidding started with fixed $1 increments
that Murnighan incrementally raised to $50 in timalf stage—and bidding for the $20 bill continded.
While this example illustrates how determined thmpeting bidders were to win, competitive
escalation differs from and goes beyond the idaaglople derive value solely from winning (and
therefore bid more than the prize is worth; BuhsgRleR3ner, 2014; Sheremeta, 2010;Van den Bos,et al.
2008), that anticipated feelings create a negatihee for losing (‘loser’s curse;’ Ariely & Simonsp
2003), or that the value of the prize is overesttid'winner’s curse;’ Thaler, 1988). Although
individuals may value winning or not losing perasel be willing to give up or pay money to win a gam
we contend that competitive escalation goes begontpetitive arousal by adding escalation of
commitment. In other words, we expect to conceptuaplicate the well-established effects of estaia
of commitment under competitive arou$alsing our dollar auction paradigm to elicit comies
escalation, we expect participants to lose moreaydiman participants competing for the same prize i
an English first-price auction, which lacks theatation of commitment aspect. An English first-pric
auction is identical to the dollar auction, witke tbxception that the second-highest bidder doebawat

to pay her bid, meaning that investments do nobimecsunk costs. We propose the following hypothesis

costs—from conducting the due diligence invest@ainecessary to bid for an acquisition, for examgi from the
damage to reputation of losing a bidding war. Taninithese substantial costs without increasingtiveplexity of
our experimental paradigm, we decided to definestitere bid of the second-highest bidder as suisksco

3 One might suspect that at some point in the anictie participants anticipated that the “winnergild not be
forced to pay the full amount bid (which is, indeedhat happened: they did not have to pay the52000).
Therefore, one cannot rule out the possibility thathigh bids are at least partly due to partitipaot taking the
game seriously—even though they later claimed they

4 A number of experimental settings used to studglesion of commitment entail some form of competit For
instance the “radar scrambling device” scenarickéAr& Blumer, 1985; Garland & Newport, 1991; Gadah990)
mentions a competing firm, or Ku (2008) uses a asepbased dollar auction setup. These studieadire
demonstrate that escalation of commitment occuceinpetitive situations. However, these studiesatccompare
the severity of the escalation in the competititeasion that is prone to escalation of commitmera. similar
competitive situation that lacks the escalatioreaspwhich is an interesting benchmark from ouspective.
Hypothesis 1 reflects our theorizing that the dffffeescalation of commitment will beat this benetrka
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Hypothesis 1: Individuals face larger losses inompetitive escalation situation than in a similar
competitive situation without the escalation aspect
L earning from Different Types of Experience

How can individuals learn to address competitiveatkion situations? Building on de-biasing
research (Fischhoff, 1982; Milkman, Chugh, & Bazanm2009; Jung & Young, 2012) and de-escalation
research (Doerflinger, Martiny-Huenger, & Gollwitz&017; Kirby & Davis, 1998; Kwong & Wong,
2014; Nathanson et al., 1982; Simonson & Staw, 1,98% of our goals was to test to what extent [geop
can learn to avoid competitive escalation. De-bigsiompetitive positional concerns is hard, evethén
absence of escalation of commitment. Graf, Konigddts and Hungenberg (2012) tested five different
de-biasing interventions for such situations. WBilé6 of their subjects in the control condition sha
“competitively irrational option”, even their strgast intervention, a “training in biases” in which
subjects read quotes from the Harvard BusinessReabout emotions and social comparisons
(Malhotra et al., 2008, p. 78 and 80.), only rediites proportion to 23% (a marginally significant
effect). Instead of building on these more cladsleabiasing interventions, we thus decided to esel
how different types of experience allow peoplegarh to avoid competitive escalation. Prior redeass
shown that different types of learning experieresutt in different learning outcomes (Huber, 1991,
Levitt & March, 1988). One important distinctionbistween learning directly from one’s own exper&nc
(Haselhuhn, Pope, Schweitzer, & Fishman, 2012)leathing indirectly, either from the experience of
others (Darr, Argote, & Epple, 1995; Gino et aQ1@) or from thinking about the situation and tgyie
mentally simulate the experience. Another distmtis between learning how to address a situatjon b
experiencing that specific situation, and learriggransferring from the experience of other, mare
less similar, situations (Argote & Ingram, 2000ager, Ford, & Salas, 1993; Szulanski, 2000).

Direct experience in exactly the same or a stratliusimilar task or situation (‘learning by
doing’) should provide the most powerful learnimgportunity (e.g., Argote & Todorova, 2007) and
could thus serve as a benchmark. Direct experierpeses individuals to all aspects of the situation

including both ‘hot’ competitive escalation anddsstructive consequences. Because the task itwhic
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individuals learn and the task they encounter afieds are identical, the conditions for knowledge
transfer are ideal (Thorndike, 1913; Snapp-ChNiison, & Bingham, 2015). Nevertheless, prior
research has shown that after losing in a competipeople often set themselves a more challergpag
(Buser, 2016). Indeed, when Murnighan (2002) regmbhts auction experiment in a classroom setting up
to three times, some students continued to bid@edcalate. The extreme case we described ab®/e wa
actually a second auction, following one in whihbk tvinning bid for the $20 bill was $54. Murnighan’
classroom setting differs in many respects fromrimimal competitive escalation paradigm, however.
In particular, if bidders who have just lost momeyhe auction learn from their experience, theeeamly
two potential bidders left in any group of four figipants. Furthermore, prior research suggests tha
when decision makers experience regret after dsmaléhey are less likely to escalate again imaedy
afterwards (Ku, 2008). Therefore, we propose thieviang hypothesis:

Hypothesis 2: Individuals with direct experiencainompetitive escalation situation escalate
less in subsequent competitive escalation situatiban individuals without such direct experience.

Even if individuals have not experienced exactly shme task before, they can potentially
transfer knowledge acquired from their experiemcsiinilar or related tasks (see Blume, Ford, Baigwi
& Huang, 2010, for a recent review of the trainfransfer literature). In what way two tasks neetldo
related so that people can transfer what they tearaed from one to the other is largely an open
question (e.g., Snapp-Childs et al., 2015). Howeféwo tasks share most features—except one—and
one cannot learn from one to the other, then thisahstrates that the feature on which they differ i
crucial. Ordinary competitive situations share nfeatures—except the escalation of commitment-prone
task structure—with competitive escalation situagior o investigate whether knowledge from
competitive situations can be transferred to coitipetescalation situations, we had participants/@n
English first-price auction first and our dollarcéion second, using the same computer interface.
Participants thus gained experience with both tletien situation and the computer interface used to
enter bids. What is more, they were first expogsecbmpetitive arousal and the auction process witho

the destructive consequences of competitive esaaldecause we contend that competitive escaléion
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qualitatively different from competition alone, \@esume that people need to experience a competitive
escalation situation that includes these destre@dnsequences in order to learn to avoid subséquen
competitive escalation. We therefore propose theviing hypothesis:

Hypothesis 3: Individuals with direct experienceinompetitive situation without the escalation
aspect do not escalate less in a subsequent cdimpetscalation situation than individuals withauich
direct experience

One form of indirect experience is absorbing theeeience of others, a process that has been
termed vicarious learning (Bandura, 1977; Hooverle2012; Manz & Sims, 1981). It can be espegiall
effective in changing behavior, particularly whesople learn from others’ adverse outcomes or feglur
(Bandura, 1966, 1977; Ellison & Fudenberg, 199351&im & Miner, 2007; Kc, Staats, & Gino, 2013).
Vicarious learning could go beyond processing tiiermation that the situation could lead to adverse
outcomes: participants who feel empathy towardehaso received the adverse outcomes might also
affectively experience these consequences vicdyionsa vicarious-learning intervention, we infoeth
participants on the final payoffs received by theen groups in the baseline condition (reportedvéh
Experiment 1a, all but one group experienced esoaland lost money). Note that our vicarious-léagn
intervention does not allow participants to obseheescalation process, but only the outcomelseof t
specific situation they later experienced themse(weaking it a conservative test of the effects of
vicarious learning). Participants received thisinfation before experiencing the auction themselves
they could therefore process the information befoey made their first decision (avoiding that thei
chosen course of action could bias their infornmapmcessing; Schulz-Hardt, Vogelgesang, Pfeiffer,
Mojzisch, Thurow-Kréning, 2010), and bear it in mhiwhen deciding whether to enter the auction or to
continue bidding and escalating. Specifically, kimapthat people typically lose money in this sitoat
could shift participants’ reference point for adedye outcomes, thereby enabling them to accept sma

losses from initial bids and in turn to stop bidgivefore larger losses occur.
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Hypothesis 4: Individuals with indirect experierafevicariously learning the consequences of a
competitive escalation situation for others esaalats in a subsequent competitive escalationtgitua
than individuals without such indirect experience.

Another form of indirect experience can be generaieparticipants themselves, by mentally
simulating how a competitive escalation situatiaghunfold. Prompting participants to engage iis th
type of experience comes close to a de-escalatiaregy that has been shown to significantly reduce
escalation of commitment effects (Brockner, ShavRyébin, 1979; Henderson, Gollwitzer & Oettingen,
2007; Simonson & Staw, 1992): a ‘goal-setting’ imention based on the mental budgeting approach
(Heath, 1995; Thaler, 1999). In this interventipapple are asked to think about how the situatimhim
develop and to set a limit for their investmenrd.(ifor bids in the dollar auction). In our settimge asked
participants to think about how the dollar auctmight unfold and to set themselves a (nonbinding)
monetary limit, up to which they plan to bid andysin the auction. As this de-escalation strategg w
designed to facilitate a calculative process aiatdihding a rational point up to which it is sdblsito
invest, it may not be able to counter the ‘hottestaf competitive arousal assumed to occur in this
situation. Individuals experiencing a ‘habld’ empathy gap (Loewenstein, 1996, 2000) caantitipate
how their motivation will change from a focus onximaizing absolute outcomes to a desire to win. They
will therefore exceed their self-imposed limit whikiey enter the competitive state. As the expeeénc
situation feels qualitatively different from théugition imagined in a ‘cold’ state, plans and sty&s
devised for the imagined situation will appear ¢oibelevant. We therefore propose the following
alternative hypothesis:

Hypothesis 5: Individuals with indirect experierafenentally simulating how the competitive
escalation situation will unfold and setting onésel investment limit do not escalate less in essghent

competitive escalation situation than individuaithaut such indirect experience.
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General Method
From the Dollar Auction tothe Minimal Dollar Auction Paradigm

Following the call in Prentice and Miller (1992)dmeate minimal conditions for studying effects
in controlled environments, we sought to develojplkar auction paradigm that was as close to mihima
as possible. A first advantage is that such camtitreduce the number of potential confounds and
eliminate alternative explanations. This allowssgshers to make more precise causal attributioti$ca
differentiate between (competing) theoretical erptaons, thereby increasing internal validity. Aed
advantage is that a minimal paradigm increasesreadtealidity: In some studies, features are added
bolster the strength of an effect, but these featare often not part of the environment in whieh t
effect naturally occurs. In a minimal paradigm,ts€eatures are removed. Third, using a minimal
paradigm allows us to gauge the robustness oftteagmenon under investigation: A phenomenon that
can be observed with only a small number of preitimmd is more robust than one that requires more
conditions to be met. The $2000 bid for a $20ibilmpressive, but the setting of Murnighan’s (2002
class auction was not minimal. Several features which might not necessarily be present in
organizational settings, may have amplified theksion or may limit the generalizability of findjs: a
large crowd of spectators (Beeler & Hunton, 19@i§ntifiability of and familiarity between players
(Haran & Ritov, 2014), the outgoing and active apitere of the classroom game, and rules for pessibl
increments in bid sizes.

In our minimal dollar auction paradigm, participaptayed a variant of the dollar auction in
which a fixed amount of money (in Experiment 1: CHF; approximately USD 10.50 or 9 EUR at the
time of the study, in Experiment 2 and 3: 0.50 USH2 EUR at the time of the study) were auctioned
off to the highest bidder, and both the highestthedsecond-highest bidder had to pay their resgect
bids. We propose that competition is destructithefwinner, the highest bidder in the auctione$os
money. The game was played in small groups of fiouthe laboratory) or two (in the online setting)
participants in a quiet setting without spectatord with guaranteed anonymity. Furthermore, wexegla

the rules on minimum and maximum increments fodinig, allowing all bids larger than the current bid
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(that were multiples of CHF 0.25 (approximately USDR6 or 0.22 EUR) in Experiment 1 or multiples of
0.02 USD in Experiment 2 and 3).

In contrast to actors in organizational contexsstipipants in laboratory settings have limited
opportunities to learn about the task or the stinecof the environment. We therefore ensured thatye
participant correctly understood the workings @ thinimal dollar auction before it began. Detailed
experimental instructions explained every stefhefauction process, and participants had to pass a
comprehension check before being allowed to takeip#he auction. In all experiments, sample sizes
were determined in advance. We report all studesaenducted in this line of research.

Experiment la: Learning from Direct Experience (Students)

The primary purpose of Experiment 1a was to tegidthyeses-13. Specifically, we tested
whether the amount bid in the minimal dollar autt@radigm exceeded the amount bid in an English
first-price auction (H1). In addition, we examingtether providing people with the opportunity targa
direct experience in a competitive escalation sibtba(H2) and in a competitive situation that lagkbe
escalation aspect (H3) can serve as an intervemieparing participants to avoid competitive esttah

and the resulting losses in a subsequent compedtealation situation.

M ethod

Participants. We used the online recruitment system ORSEE (@re#tD15) to recruit 56
students (20 female and 36 male; mean age: 21r8)yeam a large participant pool at two large Swis
universities. The experiment took place in a coraplatb, where blinds between computers ensured that
participants could see only their own screen. T{pEBment was embedded in a 90-minute session
comprising various economic games and questiorsiaiith performance-contingent payments. We
report all measures and manipulations that areaatefor this study; no participants were excluded.
Sample size was determined before any data analysiscomputer interface was specifically
programmed for this experiment. Participants’ expe¢average) reimbursement was approximately

CHF 38.00 (approximately 40 USD / 35 EUR) for tiéire session, which was in line with the typical
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hourly rate in this lab. Participants could potelyilose all money earned, except for a minimum
payment of CHF 3.00 (approximately 2.85 USD or Z&R). It can therefore be assumed that, up to the
expected total earnings, they perceived the patdogses in the minimal dollar-auction as consatjae
Participants were randomly assigned to groups wf feith between two and four groups taking part pe
session.

Procedure. Participants were randomly assigned to two betveesmjects conditions: in the “first-
price auction’ condition, they played a first-priection and then the dollar auction; in the ‘répda
dollar auction’ condition, they played the dollaicéon twice. Participants were first familiarizedth the
rules and details of the interface. The instrudifor the first-price auction emphasized that dhby
highest bidder would have to pay his bid and waatgkive the prize of CHF 10.00. The instructions fo
the dollar auction emphasized that both the highielster and the second-highest bidder would have to
pay their respective bids, but that only the highédder would receive the CHF 10.00. Participdmatd
to correctly answer several questions checking thderstanding of the task and the interface kefor
entering the auction.

Participants placed bids by entering their dediiddsize, either directly through an input box or
through two sets of buttons (corresponding to CEHIs @nd CHF 0.50 step-size increases and decreases)
Bids were made by pressing a ‘submit’ button. Theimmum possible bid was CHF 0.25 above the
current highest bid. There was no maximum bid exfdr All players were immediately informed about
bids by other players, and minimum bid amounts veeliasted after each new bid. A decreasing timer
bar indicated the time remaining for new bids aed vefilled after each new bid. The auction ended
when the timer reached zero. Participants werernmdd that the speed of the timer bar could increase
over the course of the auction.

After finishing the first auction, participants veeinformed about the second auction: Participants

in the ‘first-price auction’ condition were introded to the dollar auction and answered the corretipg

5 The speed of the timer bar started to increasgwhén a (very high) threshold for a bid value weached.
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control questions. Participants in the ‘repeatdthdauction’ condition were shown only a summafy o

the auction’s rules.

Results

INSERT TABLE 1 ABOUT HERE

Table 1 summarizes means, medians, and standaatides for the highest and second-highest

bids across experimental conditions. Because aofdlagively small number of independent observation
and because these variables were not normallyldittd, we used nonparametric statistical testeeiWh
playing the dollar auction as first auction, 86%pafticipants placed a bid at some point in theiangc

and 39% placed a bid higher than CHF 10.00. Irokthe seven groups, the highest bid surpassed CHF
10.00. Thus, the minimal dollar auction paradigns wafficient to elicit competitive escalation. Eve
winners of the auction lost on average CHF 4.64.

Participants who played a first-price auction beftire dollar auction had lower highest bids
(Mann-Whitney U-testU = 7.50,n,= n,= 7, exacp = .026, two-tailedr = 0.58) and lower second-
highest bidsy = 7.00,n,=n,= 7, exacp = .026, two-tailed; = 0.60) in that auction, although two
participants escalated even in the first-priceiancbverbidding the prize by CHF 0.50 and CHF 0.25
respectively. Thus, we found support for HypothdsiBarticipants bid less and therefore lost lesaay
in the first-price auction than in the dollar aoatiillustrating that our minimal dollar auctionrpdigm
was sufficient to elicit competitive escalationgtrie 1 illustrates how the bidding unfolded in trudlar
auction paradigm. In particular, it shows how the highest bidders surpassed the value of the pfize

CHF 10.00 in small increments, with both endingpaging more than CHF 20.00.

INSERT FIGURE 1 ABOUT HERE

Participants who played the dollar auction a se¢one engaged in less competitive escalation:

Although 79% of them placed a bid at some poirthinsecond auction, the highest bid (not the second

highest bid) now surpassed CHF 10.00 in only orth@fkeven groups. Relative to the first dollar
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auction, there was a significant difference in butfhest bids (Wilcoxon signed-rank test: 7,z =
—-2.03, exacp = .043, two-tailedr = 0.77) and second-highest bias<7,z = -2.03, exacp = .042, two-
tailed,r = 0.77). Participants on average won CHF 0.71sTtue found support for Hypothesis 2:
Participants did not bid more than CHF 10.00 ingbeond dollar auction. Experiencing a competitive
escalation situation worked as an interventionemabled individuals to avoid the destructive
consequences of a subsequent escalation situation

In contrast, when playing the first-price auctiafdre, 89% of participants placed a bid at some
point in the dollar auction, and 36% placed a highér than CHF 10.00. In five of the seven grotips,
highest bid surpassed CHF 10.00. We found no $igmif difference in highest bidsl & 24.00,n, =
n,= 7, exacp = 1, two-tailedy = 0.02) or second-highest bid$ € 22.50,n, =n,= 7, exacip = .805,
two-tailed,r = 0.07) between participants who played the firitgpauction before playing the dollar
auction and participants who played the dollariandirst. Thus, we found support for Hypothesis 3:
Even after participants had played a first-pricetian, they still escalated their bidding in thenimal
dollar auction paradigm.

Experiment 1b: Learning from Direct Experience (Executives)

Because research on competitive escalation shdtiitbtely inform managers and policy
makers, it is important to test the research pgrasliwith samples of participants who are as siraiar
possible to the population of decision makers tictvive want to generalize. The purpose of Expertmen
1b was thus to underline the external validitytef paradigm by replicating some of the results from
Experiment 1la with experienced executives, whayieally embedded in competitive environments
(Malhotra et al., 2008; Garcia & Tor, 2007). Priesearch provided evidence that the level of maielge
training is related to decreased tendencies falatiog commitment outside of competitive situasion
(Fennema & Perkins, 2008). Testing how competitisealation unfolds in a sample of actual managers

is thus an important precondition to generalize msylts to the population of such managers.
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Method

Participants. The experiment was run in the context of a coarsaegotiation and decision
making in the executive MBA program of a large Swisiversity, attended by 29 executives (5 female
and 24 male; mean age: 38.1 years). The manageis keast 7 years of professional experience, 63%
had more than 10 years, and 30% had more thanakd géexperience. The experiment was embedded
in a 50-minute session comprising various othereggmand questionnaires with performance-contingent
payments. We report all measures and manipulati@isare relevant for this study; no participanesev
excluded. Sample size was determined before amayattetlysis. Participants’ expected (average)
reimbursement for the entire session was approgim&HF 22.00.

Procedure. For the dollar auction, participants were randoasgigned to groups of four (leaving
one manager, who had to assume the role of anvakeaind these seven groups were tested
simultaneously. The procedure was identical to fimaExperiment 1a, except that all participantsypd
the dollar auction twice (none played a first-praeetion). The experiment took place in four coreput
labs reserved for the class, and participants distebuted over the labs to make sure that plagettd
not see the screens of other group members.

Results

INSERT TABLE 2 ABOUT HERE

Table 2 summarizes means, medians, and standaatides for the highest and second-highest

bids across experimental conditions. Approxima8396 of participants placed at least one bid, artd 39
of participants (in four of the seven groups) pthaebid higher than CHF 10.00. Thus, we found that
competitive escalation occurs frequently even sample of experienced executives, replicating the
results of Experiment 1a. While comparisons acdifésrent samples should be interpreted with caytio
the results of the executive sample and the prelyabserved student sample playing the dollarianct

as first auction did not differ notably: we found significant difference in highest bidd € 25.00,n,=
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n,= 7, exacp = 1, two-tailedy = 0.02) or second-highest bid$ € 25.00,n,= n,= 7, exacp = 1, two-
tailed,r = 0.02). On average, participants lost CHF 5.07.

Like the students in Experiment 1a, executives plaged the dollar auction a second time
engaged less in competitive escalation: 75% of thiarwed a bid at some point in the second auction,
which was not significantly fewer than in the fickillar auction£ = -.65,p = .51), but only 18% of
participants (in three of the seven groups) ovettédprize. There was a significant differenceighbst
bids (h=7,z=-2.03,p = .043, two-tailedr = 0.77) and second-highest bids<7,z=-2.21,p = .027,
two-tailed,r = 0.83) between the first and the second aucRarticipants on average lost CHF 1.18.

In sum, the level of competitive escalation amoxgeeienced executives was similar to the level
we found among students in Experiment 1a. This dings the paradigm’s external validity and bolster
our confidence in generalizing our results to exges.

Experiment 1c: Learning from Indirect Experience

The purpose of Experiment 1c was to test Hypothésasl 5. In particular, we investigated
whether individuals could learn to address comipetigéscalation situations from two types of indirec
experience: vicarious learning and mental simutatibthe situation using a ‘goal-setting’ intervient
M ethod

Participants. We recruited 56 students (23 female and 33 malanrage 21 years) at a large
Swiss university from the same participant podhd&xperiment 1a. The experiment was again
embedded in a 90-minute session comprising vagcaaomic games and questionnaires, with an
expected total reimbursement of about CHF 38.00sagularanteed minimum payment of CHF 3.00. We
report all measures and manipulations that areaatefor this study, no participants were excluded.
Sample size was determined before any data analysis

Procedure. Participants were randomly assigned to one of teatinent conditions: goal setting
and vicarious learning. With the exception of thiggerventions, the procedure in Experiment 1c thias
same as in Experiment 1a. Participants first lehthe rules of the auction and were introducedhéo t

interface. After a comprehension check, they weesgnted with the condition-specific intervention.
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In the goal-setting condition, participants werkeakto imagine the course of the auction and to
set a limit; the maximum amount they were willimgoid. The limit was prominently displayed during
the auction but not automatically enforced. As sasm participant exceeded his limit, it was higjttied
in red and a warning was shown below it.

In the vicarious-learning condition, participantsre presented with the auction results for the
seven groups in Experiment 1a. In particular, theye informed that the mean highest bid for these
groups was CHF 13.00 and that the mean seconddtigltewas CHF 11.25. In addition, they saw a
detailed table containing the highest, second-lsiglead third-highest bids, as well as the corredjmy
payoffs for the highest, second-highest, and thigihest bidders. Only one of these bidders had a
positive payoff. To ensure that participants read @nderstood this information, we required them to
answer several control questions correctly befegirining the auction. Participants in the vicarious
learning condition played a second auction immetiiafter the first. The purpose of this secondianc
was to investigate whether first-hand learning &iacdditional effect on escalatory behavior aba a
beyond vicarious learning. There was no secondauirt the goal-setting condition.

Results
Table 3 summarizes means, medians, and standaatides for the highest and second-highest

bids across experimental conditions.

INSERT TABLE 3 ABOUT HERE

Vicarious learning. In the vicarious-learning condition, 82% of papiants placed a bid at some

point in the auction, but only 7% of participarits gne of the seven groups) placed a bid higher tha
CHF 10.00. The percentage of participants placibglavas not significantly lower than in the dollar
auction without intervention in Experiment za=(0.36,p = .72). Comparison with the first dollar auction
reported in Experiment 1la revealed a significaffeddnce in highest bidsJ(= 3.50,n,=n,= 7, exacp
=.004, two-tailedr = 0.72) and in second-highest bitls£ 4.00,n,=n,= 7, exacp = .007, two-tailedy

= 0.70). Participants in the vicarious-learningdition on average lost CHF 0.94. However, the wiane
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of the auction on average won CHF 2.89. Thus, wedasupport for Hypothesis 4: Competitive
escalation was reduced by presenting participaittstive outcomes of previously participating groups

When playing the auction a second time (withouetigipn of the vicarious-learning
manipulation), 71% of participants in the vicaridearning condition placed a bid at some pointia t
auction. This was not significantly different frammen playing the auction the first time in the vioas-
learning conditiond = .95,p = .34). However, the highest bid did not surpads @0.00 in any of the
seven groups. We found a significant differenchighest bidsr{= 7,z=-2.02,p = .043, two-tailedr =
0.76) and second-highest bids<7,z= -2.37,p = .018, two-tailedr = 0.89) between the first and the
second auction. Participants on average won CH®: 1.1

We found no significant difference between the ltedor the second dollar auctions in the
vicarious-learning treatment and in Experimentid&ither highestl = 13.00n, =n,= 7, exacp =
.165, two-tailedr = 0.40) or second-highest bidd € 15.00n,=n,= 7, exacp = .259, two-tailedr =
0.33). Participants in the second dollar auctidarahe vicarious-learning intervention won on aggy
CHF 0.30 more than participants in the second dallation in Experiment 1a.

Goal setting. Of the 28 participants in the goal-setting conditi24 set themselves a limit of
CHF 10.00 or below; the remaining 4 participan®#%) set themselves a higher limit. However, 11 of
the 28 players (39%) bid more than their limitthie goal-setting condition, 82% of participantscplda
bid at some point in the auction. This percentdgedicipants was not significantly different fraimat
observed in the dollar auction without interventiofExperiment 1az= .36,p = .72). Approximately
one third (32%) of the participants (in five of tbeven groups) placed a bid higher than CHF 10.00.
Participants on average lost CHF 12604,

Comparing the highest and second-highest bidstivitte observed in the first dollar auction

with the student sample in Experiment 1la reveatedignificant differences (highest bid$:= 25.50,

6 The more extreme results were driven by an oufdae of the auctions escalated up to a highesphid

CHF 111.00. Excluding that auction, the mean highiswas CHF 16.423D= CHF 14.94), and the median was
CHF 11.50. The mean second-highest bid was CHR21&[4= CHF 16.00) and the median was CHF 10.50.
Participants still lost CHF 4.81 on average, anehahe winners of the auction lost CHF 6.41 on ager
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n,=n, = 7, exacp = .90, two-tailedr = 0.03; second-highest bidd:= 25.00n,=n,= 7, exacp = 1,
two-tailed,r = 0.02). Thus, we found support for Hypothesi€dmpetitive escalation did occur in the
minimal dollar auction paradigm, even when partcifs set themselves a limit before entering the
auction.

Discussion Experiment 1

In Experiment 1 we demonstrated that our minimdadauction paradigm was sufficient to
elicit competitive escalation, and we found inisapport for Hypotheses 1-5. These results areistens
with our theorizing about the ‘hot-cold’ empathypgthe vicarious-learning intervention succeeded at
reducing competitive escalation. We propose thatavided participants with a reason not to ertier t
‘hot’ state and the escalatory spiral in the fplstce. Although vicarious learning helped to reduce
escalation in the dollar auction, having experiente dollar auction at first hand reduced esaatati
even further. Learning from both the vicarious4eag interventiorand from experience of the dollar
auction did not have a stronger effect than fiestdhlearning (from experiencing the dollar auction)
alone. This finding is in line with recent eviderfoem the effects of different types of experience
investment decisions: Lejarraga, Woike and Herf2@16) showed that experience in investing in funds
allows for a different kind of learning than anahg the fund’s past performance without investing.

In contrast to the vicarious learning interventiand in addition, consistent with the literature on
‘hot—cold’ empathy gaps, the goal-setting interventighich has previously succeeded in averting
escalation of commitment (Heath, 1995; Simonsort&n$1992), did not prevent competitive escalation
in the minimal dollar auction paradigm. In factc&ation was at least as strong—and potentiallpeve
stronger—for participants who set themselves a loafore the auction. It is possible that settirignit
in fact gave participants a reason to continue heéybeir initial bids: Because a limit is set, thection
seems less dangerous, and it may appear morealaiocontinue bidding. Once engaged in the auction
and having passed the stage of introductory bilgigipants entered the ‘hot’ state, which theyldaot

anticipate when setting their limit in the ‘coldate, and they thus failed to respect their owritlim
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Experiment 2: Testing the Minimal Dollar Auction Paradigm in an Online Setting, and Unpacking
the Goal Setting Intervention

The main purpose of Experiment 2 was to adapt @stcbur minimal dollar auction paradigm in
an online setting. Observing competitive escalatigmong online participants would provide additional
evidence for the robustness of the phenomenorhesame time, the online setting significantly iexu
the monetary costs for each observation (allowandufture research with larger sample sizes): We
auctioned off USD 0.50. The second purpose of Exypaat 2 was to unpack thlgmal settingntervention.
Specifically, we differentiated between the indirexperience of merely mentally simulating how the
competitive escalation situation might unfold (with setting oneself a limit) and setting oneseiirét
(which of course similarly requires to mentally siate how the auction might unfold). Moreover, we
intended to test whether we can increase the affeess of the mental simulation by prompting
participants to think about the key stage in thegetitive escalation process, in which one party is
forced to either drop out or to bid more than thkug of the prize. Specifically, we prompted them t
imagine that they bid 48 cents for a price of 50tgén the dollar auction paradigm and that their
opponent, in turn, bid 50 cents, and asked them thleg would do in this situation (see Open Materia
for more details). This new intervention was spealfy designed to examine the potential conceat th
the dollar auction is a mere “parlor trick”, whiohly works because people do not anticipate the
possibility that the winner of the auction can loseney. Players make bids of 50 cents to avoidtaioe
loss of 46 cents (in reaction to a counterbid o€dfts) and no player can win money from thisaalti
bid on. Subscribers to the “dollar auction is dquarick” idea typically believe that if only petsp
considered and understood this crucial moment bdf@ game, they would not lose money in the
auction. Our intervention puts this idea to a ditest by confronting participants with the critistage in
the auction process.
M ethod

Participants. We recruited 193 US based participants (79 mal fahale; mean age 36 years)

from Amazon’s Mechanical Turk (MTurk). This expegnt was embedded in a longer collection of
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tasks. We report all measures and manipulatiorisatiearelevant for this study; no participants were
excluded.

Procedure. We set up Experiment 2 as an online study to aftsarger sample sizes. For
feasibility reasons, we adapted our minimal ddaction paradigm such that each participant plays
against a computer player that is programmed basede behavior of earlier participahté/e made this
fully transparent to participants, the experimadtribt involve any deception. Playing against seed
others serves a conservative test for competiealation, as one could argue that simulated others
inspire less rivalry than non-simulated othersf s nevertheless observe competitive escalathis,
underlines the phenomenon’s robustness. All ppdidis were endowed with a bonus of USD 1.20 when
entering the task, which they could potentiallyelog/e auctioned off USD 0.50. Participants pladed b
by clicking on one of 5 buttons, which increaseal ¢hrrently highest bid by 2, 4, 6, 8 or 10 cents,
respectively.

Participants were randomly assigned to one of éoaditions:baseling goal settingmental
simulation of the escalation in generahdmental simulation of the escalation poiAs in Experiment 1,
participants were first familiarized with the rul@sd details of the interface. In theal settingcondition,
participants were asked to state the maximum antbegtwere willing to bid for the 50 cents pricetlire
dollar auction, while the instructions emphasizeat this limit would not be enforced but that

participants should keep it in mind. In ttimental simulation of the escalation in genegahdition,

7 In the beginning of this larger collection of taskome participants were excluded because theyl faitention
checks or due to double participation. Once padicis entered the auction task, they were assignezhditions,
and none of these participants were excluded. Aatajtoup of participants also responded to a vadathe
dynamic chicken game we introduce in Experimer & to technical problems and unusually high aitritate in
this condition (many participants skipped this tiomasuming condition, as it was framed as voluntang
skipping the task did not affect participants’ fixand bonus payment for the rest of the experimérd)r results
became uninterpretable, and we will not report tteme. However, all results would be fully consisteith our
theorizing and the results of Experiment 3, whiomdt suffer from these problems.

8 Participants were made aware that the computgepsaresponses are modeled after the behavicartiee
participants. The computer player was bidding ot increments until the bidding reached 54 cemtd,then
continued in 4 cents increments until the biddiegched 110 cents. At this point the computer playrrd drop
out. In the rare situation that the participant ldouwot make any bid for 18 seconds upon startiegatinction, the
computer would make a bid of 1 cent.
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participants were asked taink about how the auction unfolds and write arsbescription. In thenental
simulation of the escalation poinbndition, participants were asked to imagine thay bid 48 cents and
the other player reacted by bidding 50 cents. Wene asked to either indicate that they would bagten
than 52 cents, would bid 52 cents but then stoptag now and pay the 48 cents.

Results

INSERT TABLE 4 ABOUT HERE

Table 4 summarizes means, medians, and standaatides for the highest bids across the

different condition$ as well as the percentage of participants whoegla bid at all, who placed a bid
above 50 cents, and the percentage of participamts‘won” the auction (the simulated player stopped
bidding after 110 cent¥)

Participants in the baseline condition bid sigm@ifity more than 50 cents for the price of 50 cents
(M = 64.6,SEM= 4.96,t(49) = 2.95,p = .005). This validates the online version of doflar auction
paradigm. Supporting H5, participants with indiregperience of mentally simulating how the
competitive escalation situation would unfold aetting themselves a limit (goal-setting conditiolig)
not escalate significantly less in a subsequentpetitive escalation situatiohA(= 55.5,SEM= 5.05)
than participants without such an indirect expexée{(89) = 1.27,p = .21,d = 0.27). While they bid

slightly (but not significantly) less, a majority lamit setters bid beyond their limit (73%), an8% bid

® See Appendix for a full regression table.

10 Experiment 2 was also used as an opportunity poex the affective nature of the situation, andhie extent
that this is possible using a retrospective sgdbremeasure, to bolster the assumption that catiyee¢scalation is
indeed driven by competitive arousal. To do soasled participants how they had felt during the gam
immediately after the first auction. Participargsponded on a five-point scale to 20 items of thRA&RS (Watson,
Clark & Tellegen, 1988). While participants wergkeitly asked to report their affect during théusition, we can
of course not exclude the possibility that the ftfey received could spill over into their repitaffect, such that
high bids, which imply high losses, would resulbiggative affect (examples for negative affect gemre:
distressed, upset, irritable and jittery). ThusilevBuch a spillover account would predict a catieh between
losses and negative affect, finding evidence fooraelation between escalation (high bids) andtpesaffect
(examples for positive affect items are: exciteohrsy, enthusiastic and determined) would be suygesf the
association between competitive escalation andsatoWe first aggregated both the negative aftect$ and the
positive affect items from the PANAS into a scalzgdnbach’s alpha was .82 and .86, respectively) then
regressed them on participant’s highest bid, wealetrolling for the experimental condition. The & reveals a
significant relationship between positive affectlahe size of the highest biB € 6.96,SE= 2.65,p = .009), while
the relationship between negative affect and the af the highest bid does not reach statisticgliicance B =
4.71,SE=3.24,p = .148).
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beyond 50 cents. A post hoc power analysis revahbtdve would need a larger sampléNef200 per
condition to detect an effect of this size with quigte power and an alpha of 0.05 (i.e., our aigpimwer
estimation for this new paradigm was too optim)sti/e test this hypothesis in Experiment 3 with
adequate power. Mentally simulating the escaldtiageneral (without limit setting) and mentally
simulating the key escalation point yielded similfinot worse results (see Table 4).
Discussion

In Experiment 2, we successfully adapted our mihoioéar auction paradigm to an online
setting and were able to instill competitive estiatain MTurk participants, when each participarasw
bidding one-to-one against a computer player. We fdund additional evidence supporting H5: indirec
experience through mental simulation and settirggeli a limit does not prevent subsequent competiti
escalation. Our results furthermore illustrate thebes not matter much whether the mental sirranias
combined with the goal setting instructions or motwhether participants are explicitly promptedHimk
about the escalation point at which the auctiongunto a game in which both players lose money. By
prompting participants to think about this escalatoint, we could rule out the concern that thiklado
auction is a mere “parlor trick” that, once pealiek about it, nobody would fall for.

Experiment 3: Replicating and Extending the Main Resultswith a L arger Sample

The main purpose of Experiment 3 was to replicateresults from Experiment 1 with a larger
sample and to extend them in several ways. Fiesintended to extend H1 by showing that a competiti
escalation situation led to larger losses thamnélari competitive situation without the escalataspect—
regardless of whether people win or lose monehimfirst escalation situation. Second, we intentted
expand upon H2, showing that direct experiencedarapetitive escalation situation subsequently
reduces competitive escalation even in a diffedaunt structurally similar, escalation situation.irthwe
intended to replicate H3 by showing that directexignce in a competitive situation without the
escalation aspect does not reduce escalationuhseguent competitive escalation situation. Fouveh,
intended to replicate H4, showing that the indieqierience of vicariously learning the consequete

a competitive escalation situation for others redugubsequent competitive escalation. Fifth, wenohed
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to replicate H5, showing that the indirect exper&nf mentally simulating how the competitive
escalation situation will unfold, and setting orieadimit does not reduce competitive escalation.
M ethod

Participants. We recruited 1,001 US-based patrticipants (56.1%afeyrmean age of 35 years)
from Amazon’s Mechanical Turk. This experiment veasbedded in a longer collection of tasks. We
report all measures and manipulations that areastefor this study; no participants were excludethe
data analysis stage (before they could enter tiay stve automatically excluded people who partiggda
in Experiment 2 and participants with an IP addthaswas already used by another participant,edls w
as people from outside the US).

Procedure. We set up Experiment 3 as an online study to altmlarger sample sizes, using the
paradigm we developed in Experiment 2. All partcits were endowed with a bonus of USD 1.20 when
entering the task, which they could potentiallyelog/e auctioned off 50 cents. Participants pladéds b
by clicking on one of five buttons, which increaskd currently highest bid by 2, 4, 6, 8 or 10 sent
respectively.

In addition to the dollar auction, we develope@eond, structurally similar competitive
escalation situation: dynamic chicken gam@s in the dollar auction, the winner in this garaeeived
50 cents. In contrast to the dollar auction, bahipipants automatically and simultaneously insegh
their bid by 5 cents for every 5 seconds they staiydhe game. They could stop bidding by stepping
of the game at any time, achieved by clicking andhly available button on the page. The player who
remained in the game longer won the 50 cents. dymamic chicken game is structurally similar to the
dollar auction, once one considers the cost ofrggan the game as a bid for the money. In bothegmm
the highest and the second highest bidder havayttheir respective bid, while only the highestdad
receives the prize. The only difference is thahe dynamic chicken game, participants automaticall
place a bid in every time period in which they ad actively end the game, whereas in the dollati@oic
participants automatically ended the game when digtyot actively place a bid. When we tested H2 in

Experiment 1, we examined the effect of direct elgmee in a competitive escalation situation on
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participants’ subsequent behavior in exactly theesaompetitive escalation situation. As a more
powerful test, in Experiment 3, we investigate ¢fffect of direct experience in a competitive esiata
situation on participants’ subsequent behavior diffarent, but structurally similar competitive
escalation situation, the dynamic chicken gameciipally, participants in the baseline conditiolayed
this dynamic chicken game after they had finisteddollar auction. We compare their escalation
behavior to participants in another condition, vamdy played the dynamic chicken game.

Participants were randomly assigned to one ofdditions:baseline (followed by the dynamic
chicken game), first-price auction, vicarious leig goal settinganddynamic chicken game onls in
Experiments 1 and 2, participants were first faamitied with the rules and details of the interfdnghe
baselinecondition, participants first played the dollactan. After finishing the dollar auction (in the
baseline condition), they were informed that theyld receive an additional bonus to refill theinbe
account (unless their bonus account still contathedull USD 1.20), so that they would start the
dynamic chicken game with exactly USD 1.20 (withthig additional bonus, participants who escalated
and thus lost money in the dollar auction mightéhbad less money left to lose). Having less bonus
money left could potentially add a confound initeggH2, as experience in the first competitive
escalation situation would reduce people’s bonnd,thus making them potentially more conservative
afterwards. By resetting the bonus amount (to Hrégipant’s unexpected advantage), we avoid aok su
income effects. If anything, we could see a “hommmey effect”, in which people would gamble more
with the additional bonus, which would make it tertbr us to find support for H2.

In thefirst-price auctioncondition, participants first played a first-prigaction for 50 cents
against a computer player and afterwards playeallarcguction for 50 cents. To explore to what ekte
participant’s behavior in the dollar auction depend whether they won the prize in the first-prize
auction, participants were randomly assigned toraputer player that bid either until 46 cents diil 50

cents (of course participants could stop biddinfgteethat point in both condition's) In thevicarious

11 As both bidding strategies corresponded to theieh of a sizable percentage of participants ipeiment 1,
this could be implemented without deception.
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learning condition, participants were presented with thetian results of participants in the baseline
condition of Experiment 2. In particular, they wéméormed about the results of the 100 players in
Experiment 2 (50 MTurk participants and 50 compptayers). Specifically, they were informed how
many of these players won or lost money after pigyheir bids, and about the mean financial resaits
the highest and second-highest bidders (see the Mpterials for details). In thgoal settingcondition,
participants were asked to state the maximum antbegtwere willing to bid for the 50 cents pricetlire
dollar auction, while the instructions emphasizeat this limit would not be enforced but that
participants should keep it in mind. In tthgnamic chicken game ondgndition, participants played only
the dynamic chicken game.

Results

INSERT TABLE 5 ABOUT HERE

INSERT FIGURE 2 ABOUT HERE

Table 5 summarizes means, medians, and standaatides for the highest bids across the

different condition¥, as well as the percentage of participants whoegla bid at all, who placed a bid
above 50 cents, and the percentage of participamis'won” the auction (the simulated player esaalat
until 110 centsy. Figure 2a depicts the distributions of bids ia tfifferent conditions, and Figure 2b
displays the cumulative probability of staying letauction as a function of bid size.

What first stands out is that across all conditiaves see less escalation than in Experiment 1 and
Experiment 2. For instance, in the baseline comdlitihe average highest bid is 42.2 cents, and thus

significantly below the price of 50 cent§194)= 3.32,p = .001,d = 0.48). Nevertheless, 95% of the

12 see Appendix for a full regression table.

13 In Experiment 3, we aimed at replicating the aidimn between positive affect and escalation wanébin
Experiment 2. Immediately after the first auctiparticipants responded about how they had felindutie game to
20 items of the PANAS (Watson, Clark & Tellegen8&2 We again found a positive association betvedtact
levels and the size of participants’ bids. We agajgregated items into a positive and a negatiake g€ronbach’s
alphais .90 and .91, respectively), and then ssge: them on participants’ highest bids, while asimg for the
experimental condition. Both positive affe®#£ 7.74,SEM= 1.37, p < .001) ard-to a weaker degreenegative
affect 8 = 3.99,SEM=1.62,p = .01) are significantly associated with highetsbi
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participants in this condition lost money, on ager86.5 cents, illustrating that there is stillgutal for
the interventions to prevent losses. While we etggecompetitive escalation to be weaker when ptayin
against computer players on the Internet than agather people in the lab, it is harder to makessef
the differences between Experiment 2 and ExperiBeBne potential explanation would be that the
auction in Experiment 2 was embedded in a longtetyaof other tasks so that the bonus money
participants could potentially lose made up a sngdercentage of their total earnings from theclpptbf
tasks. In contrast, Experiment 3 was shorter, piaignmaking the additional bonus to be perceiasd
more important for their overall earnings, and éiigrmaking participants more cautious to risk ithe
auction game. As our main focus was whether tHerdifit interventions help reducing competitive
escalation, we were more interested in the relatifferences between conditions than in the absolut
level of escalation in the paradigm. Thereforepketurn now to testing our hypotheses.

Supporting H1, participants faced significantlyglar losses in the competitive escalation
situation M = -36.5,SEM= 1.66) than in a similar situation without thea&sation aspect, where the
average result is slightly positivel(= 0.6,SEM =0.08 t(194.9) =22.03 p <.001, d =2.27). The
difference in highest bids, however, is not stitlly significant (dollar auctionvl = 42.15,SEM= 2.27,
first-price auctionM = 37.7,SEM= 1, Welch'st(262.1)= 1.73,p = .08,d = 0.18) and should be
interpreted carefully: When the computer playeruitil 46 cents, participants bid less (but not
significantly less) than when the computer playdrumtil 50 cents, illustrating that this result is
somewhat influenced by the strategy of the compltgrer.

Supporting H2, participants with direct experieirca competitive escalation situation escalated
less in a subsequent competitive escalation situgkiighest bid in the dynamic chicken garies 43.5,
SEM= 3.06 in thebaselinecondition, andM = 60.7,SEM= 2.71 in thechicken game onlgondition,
t(394)= 4.20,p < .001,d = 0.42). Supporting H3, participants with diregperience in a competitive
escalation situation without the escalation aspgithot escalate less in a subsequent competitive
escalation situatiorM = 54.4,SEM= 2.81) than participants without such an expegenmather they

escalated more (baselind:= 42.2,SEM= 2.81,t(401)= 3.32,p = .001,d = 0.33). In particular,
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participants who played the first-price auctioniagha computer who stopped bidding at 46 cent&dri
this result, as they were bidding significantly e@vl = 59.9,SEM= 3.7) than participants who played
the first-price auction against a computer playkostopped bidding at 50 cenkd € 48.8,SEM= 4.2,
t(206)= 1.99,p =.048,d = 0.27). Even in this case, we can reject the thggis that direct experience in
a competitive situation without the escalation aspeuld reduce escalation by one cent or mpre (
.04, following the TOST procedure, Lakens, 2017).

Supporting H4, participants with indirect experierut vicariously learning the consequences of
a competitive escalation situation escalated Ieéss 84.0,SEM= 2.29) in a subsequent competitive
escalation situation than other participants withguch indirect experienc393)=2.47,p=.01,d =
0.24). Supporting H5, participants who mentallyised how the competitive escalation situation
would unfold and set themselves a limit did notdste significantly less in a subsequent competitiv
escalation situatiorM = 43,SEM= 2.42) than participants without such an indieqieriencet(389) =
0.25,p = .80,d = 0.03). While we cannot reject the hypothesis lilhait setting could have reduced
competitive escalation by one ceptH.29), equivalence testing following the TOSTqadure revealed
that we can reject the hypothesis that it reducedpetitive escalation by five cents or mape=(.04). A
majority (61%) of limit setters bid beyond theimit.

Finally, our data also allows us to analyze whethere were any gender differences in
competitive escalation: When we regress particgddmghest bid on a dummy variable that equalsrl fo
women and 0 otherwise (and exclude the one persdrahswered the gender question with “other”),
while controlling for experimental condition, wadi no evidence for gender differencBs=(1.61,SE=
2.00,p = .42). This null-result is robust against alteivespecifications, for instance when including an
interaction of gender with experimental conditions.

Discussion

In Experiment 3, we successfully replicated ouultsfrom Experiments 1 and 2, and thereby

strengthened the support for our hypotheses, wiilileg out potential concerns about small sampessi

and limited statistical power. One observation vemtito highlight is that in theicarious learning
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condition, there is (almost) a gap between thodddss who stop at approximately 50 cents and those
who bid all the way up to 110 cents (where theyhhanly stop because they win the auction) — almost
nobody stops bidding in between. If this interventivorks particularly well for one type of partiaips,
for those who would at some point be willing todetand accept their losses, and not so much for
another type of participants, those who are gaingfitk it out until the end, this could be an ietting
starting point for future research that aims ttotanterventions to “behavioral types” for whoneth
might work most effectively.
General Discussion

In our experiments, experienced managers, studedt8/Turk participants consistently engaged
in competitive escalation: They literally endedpgying more than CHF 10.00 for CHF 10.00 or USD
0.50 for USD 0.50. We demonstrated that competés@alation can arise when time pressure and
rivalry—situational features associated with coritppet arousal—coincide with a payoff structure peon
to escalating commitment. This effect goes beyohdtwan be explained by the value individuals might
assign to winning per se (Sheremeta, 2010; VarBdsret al., 2008), and it cannot be attributed to
unfamiliarity with the auction situation or the cpuater interface. Table 6 summarizes the various
interventions we tested and their effectivenessducing competitive escalation. Participants vedie
to learn not to engage in escalatory behavior fdmect experience in exactly the same or a stratiyur
similar task, but not from direct experience inraikar task that lacked the escalation aspect. 8@ a
tested the effects of two types of indirect expmsee Vicariously learning about others’ outcomethim
same situation was effective in reducing competiggcalation. In contrast, mentally simulating the
escalation point, at which one player bids the ealfithe prize, did not reduce competitive esoaeati
the dollar auction is not a mere “parlor trick”.rthermore, mentally simulating the experience in
combination with (or without) setting a limit—artémvention that resembles a ‘goal-setting’ inteti@n

known to prevent classical escalation of commitmemid no effect on competitive escalation.

INSERT TABLE 6 ABOUT HERE
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Theoretical and Practical Implications

Our work on competitive escalation casts furthghtlion the emotional aspects of organizational
decision making, as called for in prior research.(azerman, Tenbrunsel, & Wade-Benzoni, 1998;
Walsh, 1995). Specifically, our interventions alemws to test whether competitive escalation sanat
are particularly challenging because of a-“leotd’ empathy gap (Loewenstein, 1996, 2000). If
competitive escalation were not driven by a ‘htdte of competitive arousal, then a ‘goal-setting’
intervention known to prevent classical escalatiboommitment (Simonson & Staw, 1992) should have
been effective. However, consistent with the “lootd’ empathy gap, we found that participants ditl n
anticipate how they would feel once the escalattanted. Having entered the ‘hot’ state, they igdahe
goal they had set themselves in a ‘cold’ states Tshconsistent with a ‘restraint bias’ proposed by
Nordgren, Van Harreveld, and Van Der Pligt (2008tividuals who feel in control of their impulses,
feeling that could arise once they have set therasel goal, tend to overexpose themselves to
temptation. Once the temptation takes effect aay lecome aroused, they feel different from thein o
past self who set a goal in the ‘cold’ state angstho longer feel committed to their goal. Thisqess
unfolds because participants do not anticipateriegt@ ‘hot’ state. Competitive arousal might natyo
catch individuals unaware, it may also be hard &x@rsense of and be prone to misattribution (S¢each
& Singer, 1962). In many negotiation situationpoaitive interpretation of arousal may be useful an
improve individual performance (Brown & Curhan, 2Dlwhile a negative interpretation leads to poorer
outcomes (Brooks & Schweitzer, 2011). In compegiggcalation situations, in contrast, a negative
interpretation of arousal may be beneficial: Itegi\participants a reason not to enter the escglspinal.
Vicarious learning seems to facilitate such a rieganterpretation of arousal, because it clearly
demonstrates the negative outcomes of other paothe same situation. Participants informed is thi
way are then willing to accept small losses fromiyelaids. The vicarious-learning intervention gives
individuals a justification to stop, an exit optithrat does not evoke a feeling of missing out einig.

Relative to the participants in Experiment 1a op&iment 2, whose results they had observed, they
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could still feel like winners. Indeed, feelingssanig from a mere contemplation of losses have been
linked to overbidding in social competition (Delga&chotter, Ozbay, & Phelps, 2008).

Interestingly, similar numbers of people in eacherinent made at least one bid. Thus, vicarious
learning does not affect whether or not peoplerghtauction in the first place, but it does dffec
whether they continue to engage in the escalatiocess. The observed escalation is consistenttiéth
suggestion that motivations shift not (only) toweethtive comparison and a desire to win exogeryousl|
because of relational (Kilduff et al., 2016; PiekanLee, Haynes, & Bothner, 2018) or structuralifess
of the situation (Garcia, Tor, & Schiff, 2013) kalso endogenously as the competition unfolds ‘@itir
(Malhotra, 2010). Our findings suggest that contpetiarousal involves not only a shift toward giyin
absolute payoffs less weight and relative standionge weight but also a qualitative shift towardhat’
aroused state that calls for countermeasures ththpra rational reassessment of one’s goals (see al
Sheldon & Fishbach, 2011, for their analysis of petition as a self-control problem). As Nobel laiee
Thomas Schelling asks: “If | am too enraged to nmmdbehavior, how can | make myself count to ten?”
(Schelling, 2006, p. 90).

The inherent problem of taking rational measurestmteract an irrational state of mind is
nicely illustrated by Elster's example from HomsiOdyssey (Elster, 2000): Ulysses and all his men
knew that it was essential to keep a certain digtdiom the Sirens’ island and that coming closeula
result in their untimely death. Anticipating thheir unspoken commitment to steer clear of theisla
would waver in the face of temptation, he orderischiien to tie him to the mast and to put beeswax in
their ears before being exposed to the Sirens’' Thlls, he acknowledged the futility of limits gethe
absence of temptation and learned from the unfattuexamples of earlier vessels and their crewthen
present research, we showed that these insighhg amponly to ship captains in mythological Andien
Greece but also to contemporary managers. We adgatdion to the list of visceral ‘hot’ states—
hunger, pain, fear, addiction, gambling, and segualisal—that are difficult for people in a ‘coktate

to anticipate. Policy makers aiming to design toitins that can profit from competition and the
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associated efficiency gains without suffering igsrhful effects should be aware of how this “faatid’
empathy gap affects competitive escalation.

In our experiments, competition among bidders, foressure, and sunk costs were sufficient to
elicit competitive escalation. Similar conditiong #ound in many high-stakes situations faced by
managers, such as patent wars, mergers and aimnssand arms races, to the extent that decision
makers are also driven by factors beyond rationdlsirategic considerations in such naturally ategr
situations. Accordingly, researchers trying to ustind these settings should not neglect the
motivational consequences of competitive escalaihthe ‘hotcold’ empathy gap. We believe that our
micro level findings have implications for macrageectives in the research field of competitive
dynamics (Chen & Miller, 2012; Hsieh, Tsai, & Ch@015). Competitive escalation could be a driver of
competitive aggressiveness (Ferrier, 2001) and plaje in explaining red queen competition (Derfus
Magagitti, Grimm, & Smith, 2008). Aiming to bridghe& micro and macro levels and to allow both
research streams to cross-fertilize each otherpettive escalation could potentially be integratethe
awareness-motivation-capability (AMC) framework 80h1996; Chen, Kuo-Hsien, & Tsai, 2007).

While vicarious learning is not limited to compifit escalation situations, it is particularly udefu
for competitive situations, which are known to reglgearch and exploration during the situatiorfitse
(Phillips, Hertwig, Kareev, & Avrahami, 2014). Mareer, it is particularly useful for situations treat
prone to destructive consequences— situations iohwdirect experience would be very costly. At the
same time, it is more challenging for organizatiand individuals to learn from failure (Dahlin, Ging,

& Roulet, 2017). For instance, people often focusuccessful others and ignore selection procelksaes
could have eliminated unsuccessful others fronttmesidered population, which likely leads to
misleading conclusions: Among the observed surgiveompetitive and risky behavior appears related t
performance, but those players who acted in silpitaompetitive and risky ways and did not survive a
not visible (Denrell, 2003). Instead of trying &atn from particularly successful others, others ate
particularly similar to oneself, or even from oneisn history (March, Sproull, & Tamuz, 1991), our

vicarious learning intervention focused on otheh®viaced a similar situation. Granted, it will terdher
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to compile such a group of others in naturally odog situations—outside of an experimental paradig

At the same time, our results illustrate how wéhkvious learning from others who faced a similar
situation could serve as the basis for an intefeeatwhich could be used in management education and
training. In this sense, vicarious learning mightdile to bridge the gap between description and
experience (Hertwig, Barron, Weber, & Erev, 2004rt#ig, Hogarth, & Lejarraga, 2018) by confronting
learners with outcomes experienced by others iitiaddo reading the description of the game.

M ethodological considerations

In this paper, we combine lab and online experiatént, and we believe much can be gained by
this strategy of first establishing a phenomenotinlab where participants play against other
participants for higher stakes and then movingtorine setting in which sample sizes can be dogte
to ensure that the earlier results are not spuaodssolely based on sampling variation. The use of
“computer players”, who are programmed to reserdieratory participants and, thereby, enable both
tightly controlled and deception-free interactiopsyved to be a valuable tool and can be recomniende
for future experimenters. That participants engagesimilarly competitive behavior both againsteith
human participants in the lab and computer plagalise highlights what can be done in Internet
experiments without large technical effort and withdeception (see Arechar, Gachter, & Molleman,
2018, for a more general discussion of conductibgractive online experiments).

Another methodological contribution of this papethe development of a novel task in
Experiment 3, the dynamic chicken game. This gaioevad us to test whether people could transfer
what they learned in one competitive escalatiamasion, the dollar auction, to a structurally samil
situation, the dynamic chicken game. We find stremgport for this hypothesis and hope the dynamic
chicken game can serve future investigators astaresting paradigm to study competitive escalation
and, for instance, to test learning from dollartemrcexperiences and interventions (for exampley ho

long such learning effects last).
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Limitations and Future Directions

Several limitations of the present research shbeldoted. Although we based our predictions on
prior research on ‘hetold’ empathy gaps and competitive arousal, weect#d only behavioral and self-
report data and no physiological measures. Yeticgaants’ self-reported affect, which significantl
correlates with the degree of escalation, andqpaints’ post-experiment comments strongly support
theorizing that ‘hot’ competitive arousal is drigithe escalation. For instance, one participanteyro
“The rise of excitement made me lose my senseeofiime”; others stated, “It is horrible to let @iés
get carried away”, or “It destabilized me and magelose control over the game” and even “stress,
neither method nor order to arrive at things, ajeuo always bid more to win the auctith(see
Supplementary Materials for a larger selectionashments from participants of Experiment 3).
Nevertheless, future research could dig deepetlimtanderlying process by showing how
(physiological) arousal develops when the firsskade made and how this ‘hot’ state can change the
focus from absolute gains to beating other playbrs fueling escalation. Another avenue for future
research would be to explore how long the learefifiects last and how they might be refreshed.

We investigated competitive arousal in individuatidion making. In contrast to many
organizational settings, our decision makers weither embedded in a group or hierarchy nor
accountable to others for their decisions. Althotlgs approach allowed us to develop and test &main
paradigm, future research could add and manipatatee of these variables. For instance, will groups
engage in stronger competitive escalation tharviddals because of groupthink (Choi & Kim, 1999;
Janis, 1972) or spreading of competitive arougalutph emotional contagion (Barsade, 2002)? Or will
groups act more rationally than individuals (Whitiafenbréadl, Hoffrage, Reisen, & Woike, 2011)? Will
vicarious learning also work on the group levehaie-escalation strategy? The proposed paradigm can
be easily adapted to have groups making biddingides together, allowing these and related questio

to be studied in future research.

1 Translated from French from participants in Expent 1
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Managers could benefit from training in effectivays of addressing emotions (Shepherd, 2004)
and, more specifically, as we have shown, emotiesslting from competitive escalation situations.
Identifying which type of experience can best hadpple learn to avoid competitive escalation s f
step, but future research could design and validé&teventions specifically for organizational cexis.
Such methods could be included in executive edutaind MBA curricula. In particular, as we have
shown that the auction is not a mere “parlor trithdt becomes trivial once you think about the lesica
point in which the game changes, future researalddocus more deeply on how the auction can bd use
as an educational intervention. It could not orly at measuring spillover effects from playing the
auction, such as on behavior in the dynamic chigj@ame that we have shown in Experiment 3 but also
focus on real-life behavioral changes. Another aeelor future research is to further explore the
potential of vicarious learning to prepare exeasifor competitive escalation situations. For insta
could instructors in MBA classrooms provide dethigxamples of competitive escalation processes in
organizations and illustrate their consequencesyanuld this equip students to avoid competitive
escalation in their future careers? Or could thdestits themselves share their experiences, thereby
creating opportunities for vicarious learning? Fettesearch could also look into questions sudioas
vicarious learning opportunities in the classro@n be designed and structured to be most effective.
Conclusion

Managers are frequently exposed to competitivelasoa situations, such as patent races,
bidding wars for corporate mergers, or arms raeewden rival companies. The proposed minimal dollar
auction paradigm reliably recreates such situatioise laboratory and online. This shows how gasil
competitive escalation can be elicited and hightidhe need for effective de-escalation strate@igs.
connecting the literature on competitive arous#hwhe theory on ‘hetcold’ empathy gaps and the
learning literature, we have shown that competiéisealation is fundamentally different from esdatat
of commitment and thus calls for different counteasures: a goal-setting strategy effective in rieduc
escalation of commitment has no effect in competiéiscalation situations. However, consistent with

theoretical predictions, a vicarious-learning imégtion succeeds in reducing competitive escalation
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Table 1
Means, Standard Deviations and Medians of the Highad Second-Highest Bids (in CHF)

Across Conditions in Experiment 1a

Highest bid Second-highest bid
Condition  Auction type M SD Mdn M SD Mdn
Repeated dollar auction Dollar (1st) 14.64 7.94 .03 13.89 7.89 11.25
Dollar (2nd) 5.39 347 525 432 3.63 3.25
First-price auctiol First-price 9.4€ 1.5t 10.0¢ 8.9 1.6z 9.7t
Dollar 16.33 11.37 11.75 13.04 6.55 11.25

Table 2
Means, Standard Deviations and Medians of the Highad Second-Highest Bids (in CHF) in

Experiment 1b

Highest bid Second-highest bid
Condition Auction type M SD Mdn M SD Mdn
Executives Dollar (1st) 15.32 8.51 13.25 14.96 8.48 13.00

Dollar (2nd) 8.14 6.52 7.50 6.57 4.42 6.25
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Table 3
Means, Standard Deviations and Medians of the Highad Second-Highest Bids (in CHF) Across

Conditions in Experiment 1c

Highest bid Second-highest bid
Condition Auction type M SD Mdn M SD Mdn
Goal setting Dollar 29.93 38.26 12,75 28.21 39.10 11.00
Vicarious learning Dollar (1st) 7.11 2.96 7.50 5.6 2.96 6.25
Dollar (2nd) 3.32 3.27 2.00 225 3.01 1.25

Table 4

Descriptive Statistics Across Conditions in Expeirin2

TABLE 4
Dollar Auction Results Experimen
Highest bic % placed % placed bid %
Conditior M SC  Mdn bid above 50 cen  "won"
Baselint 64.€ 35.08 52 10C 54 22 50
Goal settin 55.t 32.31 5C 10C 39 10 41
Mental simulation genet 63.2 39.1¢ 5C 96 49 27 b1

Mental simulation escalation pa 59.€ 38.62 52 92 55 16 51




Table 5

Descriptive Statistics Across Conditions in Expeiriin3
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TABLE 5
Results Experiment

Highest bic % placed % placed bid % N
Conditior M SC  Mdn bid above 50 cen  "won"
Dollar auction games:
Dollar auction (laseling) 42.2 33.0: 38 95 26 11 19¢
Dollar auction aftefirst-price auction (4¢ 59.9 38.07 51 94 50 26 10¢
Dollar auction after fir-price auction (5( 48.8 42.0¢ 48 86 43 20 10z
Vicarious learnin 34.0 32.3¢ 26 88 18 8 20C
Goal settin 43.0 33.9: 32 94 28 10 19¢
Other games:
First-price auction, opponent stops a 36.8 14.5¢ 46 96 3 34  10€*
First-price auction, opponent stops a 38.7 14.2¢ 46 99 1C 10 10z
Chicken game on 60.7 38.5¢ 55 91 58 27 20z
Chicken game after dollar auct (baseline 43.5 42.6 30 73 38 23 194

Total N = 1001. *within-subject conditior
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Overview of tested interventions to reduce conipetéscalation

TABLE 6
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Overview of tested interventions to reduce competiéscalation

Type of experience

Concrete intervention

Direct experience

in a competitive
escalation situation

in a competitive
situation without
escalatio

Indirect experience
Vicarious learning

Mental simulation +
Limit Setting

Playing the dollar auction
DV: Second dollar auction
DV: Dynamic chicken game

Playing a first-price auction

Learning about the payoffs dfers

Mentally simulating the auction and
setting a limit

Mental simulation only Mentally simulating the aioct

Parlor trick

Mentally simulating the escalation qoi

ExperinkgypothesiEffective?
1la, 1b 2 Yes
3 2 Yes
la, 3 3 No
1c, 3 4 Yes
1c, 2, 3 5 No
2 - No
2 - No
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Figure 1.Example of the bidding process in the minimalaloluction paradigm. The x-axis represents
time, the y-axis represents bid values, and plapats are represented by different line types. Hhe
dashed line marks CHF 10.00. Player 4 startedittdiriy by placing her only bid at CHF 0.5. Player 3
entered the auction next but dropped out afterltide (at approximately 45 seconds), leaving plagers
and 2 to bid against each other. They exceede@hte10.00 mark in small steps, ending with player 1
making the highest bid of CHF 22.00 for CHF 1088 player 2 paying the second-highest bid of
CHF 21.50 for nothing.
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Figure 2. Results of Experiment 3. Panel A depicts the distribution of the highest bids in the dollar
auction in each of the experimental conditions, including their means and 95% Cls. Panel B depicts the
proportion of participants who are still in the game (on the Y-axis) as a function of the bid size (on the

X-axis).
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Appendix

1. Selected comments after Experiment 3, in response to the question

“How did you experience the game you just played?” (in alphabetical
order, unedited as entered by participants)

10.

11.

12.
13.

14.

After learning that only 17 out of 100 people even made a few cents, while 80 of them lost
money, it did not seem like it was worthwhile to play. It was extremely unlikely that | would win
the .50, so why lose anything?

As one may notice from reviewing the results of the auction, | chose not to bid. In light of this,
the game itself wasn't too interesting but formulating my approach was. linitially considered
how | would behave if caught with a high bid, and realized hat | would likely be caught in a cycle
of escalation that would cause me to lose money. The statistics that were then presented to me
confirmed this suspicion, and in light of this | opted to use a safe position and keep my bonus by
not bidding.

Ashamed at getting caught up in it

At first | was caught up in the bidding, then | realized it's dumb to bid money to win money. So |
had a cutoff point where | wasn't really gaining much by continuing to bid.

Even though it was a computer | wanted to inflict financial damage to it when it drove the bid up
past 50 cents

Felt like | was on a last minute bidding war on eBay. However, | felt no matter how much | bid, |
was always going to be outbid all the way to 50 cents.

hoping the other player would back down - ha!

| am not entirely sure what is meant by this question, but | felt like it was a pretty good
representation of human behavior. People don't want to be a loser, it's why the price escalates,
because even thought you're in the hole you want to feel like a winer by coming out on top and
making sure the guy you're playing against lost more money than you did.

| bid more than | thought | would because | got caught up.

| didn't like the odds presented before the auction, | felt that my chances of winning a bid were
not worth going for. | tried out a bid to see if the computer would continue to increase the bid,
and when it did, | instead decided to keep my cents.

| didn't see the point of bidding. If we escalate, then we both lose money. If | don't bid, the other
player gets more, and | don't lose anything.

| didn't want to lose 50 cents, but | didn't want to quit bidding. Very frustrating!

| enjoyed it very much. It reminded me of those penny auction sites which | tried once several
years ago. | was not successful during that auction either. For this game, | felt very competitive
and determined to win. The payout really didn’t matter, | jst wanted to win without losing
money.

| enjoyed the experience and | liked the simulation of strategically bidding against competitors. |
pretended that | was in a room with my competitor when responding with my bids. | felt the
need to keep bidding in similar increments.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

20.

30.

31.

32.
33.

34.
35.

36.
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| enjoyed the experience. | have gotten in many bidding wars on eBay trying to get something |
wanted and paid way more than | should of because | refused to lose.

| enjoyed the game. In the first 50 cent bidding | felt shut out. In the second scenario | was
determined to win . Unfortunately | overpaid. Honestly as we progressed through the second
process | was determined to win and punish the other bidder. | knew i they kept up bidding, |
would win but receive the 50 cents and come out ahead of the other bidder. Sounds even
dumber as | type it.

| enjoyed the game. It kept me on my toes and had me determined to win however after
repeatedly losing against my opponent | wasn't sure that | would ever win.

| experienced an adrenaline rush accompanied by the feeling of pressure and anxiety. Also |
heightened sense of trying to out guess my opponent.

| experienced it as stressful and irritating. The computer kept bidding past the point where |
expected it to. During the part where | wasn't going to be paying my bid, | didn't mind bidding
up to max, but during the part where | had to pay my bid, | ket bidding just so that | wasn't
losing money for no reason and possibly to outbid the computer for spite. It was very annoying.
| experienced it competitively!!! | wanted to win!

| feel stupid honestly. | never normally act like that. | tend to cut and run and make safe choices.
| fell into the trap of bidding higher without thinking about the actual cost. Like many, | assume,
winning became more important than the prize. | actually bid more than | could have won.

| felt as if it was a losing battle to win the bidding war. If | continued to bid both players would
lose.

| felt as though in the end the game was rigged so that | lost my maximum bonus payment. But |
really felt like | learned something about myself. | need to think more strategically before
becoming too involved in situations where | stand to lose something

| felt competitive and was surprised the computer didn't stop the bidding.

| felt like at one point | was bidding to lose.

| felt that yes, | was getting sucked in to escalation behavior and | knew | should stop. | knew
that my opponent was also stuck too. So | ended it because | knew there was no winning it.

| felt the getting sucked in to wanting to bet higher. And then | realized | will have to deduct
what | bet. That made me stop.

| figured since 80% of participants lost money in the game, it would make the most sense to just
keep my 1.20 bonus and come out even.

| found it frustrating. | wanted to win, but | didn't want to lose the money | already had.

i found it very competive. | had a feeling that we would never stop bidding.

| found it very stressful, similar to if | were gambling outside of the context of this survey.

| found myself giving in to the escalation behavior of the bidding process, but felt | had made a
commitment to my highest bid and was going to stick to it. | felt going beyond my highest bid
would be caused by my ego's desire to win more than the value o what | was bidding for.

| got way too caught up in the experience and overgambled.

| had chosen before it started to not pay anything for the bonus as the majority of people lost
money. However once it began it was very hard to not bid. | felt anxious and it felt as though |
was losing money by not bidding even though | knew that it wasmore likely I'd lose money by
bidding.

i kept my maximum bid to under the goal i set to ensure i didn't go over in an escalation war.
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48.
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| knew the computer would overbid me each time, so as | read the rules | set myself a limit and
made the decision | would not bid over that limit. | think this game is fun for strategy, and might
be a good way to teach children self control before they ar eligible to actually gamble.

I looked at the information given that only 17 players came out without losing money and
assumed that the bidding escalated for either fear of losing or hope of winning. | opted to make
a single bid to see if the other player would bid. They bid so | quit Better to lose a little than a
lot.

| outbid more than | initially committed to spend. | felt compelled to win even though | knew |
was going to be losing more and more money.

| realized as the bidding escalated, and both | and my computer opponent met and then passed
the break-even point that this wasn't a winning auction, so much as a damage-control auction.
Finally, | realized I'd do better to stop bidding so far past the vaue of what | was bidding on, and
just accept the loss I'd so far accumulated. So | felt emotionally distressed as the bidding hit and
then passed the value point of fifty cents.

| realized my mistaken strategy only after completing play, which made me a little mad at
myself.

| realized that it would have been smarter to stop the bid immediately, instead of trying to go
for the 50 cent bid, because | would only have to pay 2 cents. | got caught in the escalation war
lol.

| saw that so many were losing money and | am one of those people who once | get started |
cant stop. Based on the fact that there was a very good chance | would lose money even if |
won the auction | chose not to bid at all and keep the entire 120

| thought at first | would only bid up to 25 cents but when the auction started | figured | already
lost 25 cents so | might as well go for it all.

| thought it was a fun game. The more the other player bid, the more | wanted to bid in order to
get the prize.

I thought it was much like real life, where you get competitive and try to beat the other guy
even at a loss to yourself. But | tried to be smart and not get sucked in.

| thought the opponent would stop bidding once it got closer to and then passed .50. | was
wrong though. | rarely take risks, this is why.

| thought to myself it would be "worth it" to pay up to half the value for the 50 cents but really
this was stupid because | had to pay even though | lost. | should never have bid at all.

| tried to approach it calmly. After | set my limit initially and was thinking about it, | had a very
brief moment of panic when you told me the limit | set wasn't going to be enforced
automatically. It would have been so easy to fall into a bidding war, ut | felt like that wouldn't
benefit me in the long run since the computer opponent had less to risk than | did in the end.
Once | hit my limit | tried to push the | don't want to bid any more button as soon as possible so
| didn't second guess myself.

| tried to win the bid, and now regret not going higher because if | had won the bid I'll still get
the .50 and only would have lost a few cents to pay back compared to the whole amount | bid if
| had won.

| wanted really wanted to win, but | also wanted to stick to my guns on how much | was willing
to spend. But, | enjoyed the game all the same.

| wanted to win and lost sight of the goal.
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| wanted to win even though it cost money and time. Competition makes us irrational?

| wanted to win no matter the cost, so | kept bidding

| wanted to win. | do not gamble but | found out that if | did, | would be a poor man.

| was a little surprised by how much the computer was willing to pay for the bid.

| was addicted to winning. | didn't want to back down even though | knew the price was getting
too high.

| was anxious about loosing too much money, | had a set amount in my head that | would
gamble and | went a little above what | previously decided. | knew the odds weren't good that |
would win yet the allure still drew me in.

| was assuming the other player would stop bidding before the 50 cent mark, and | was a little
confused at first why the bidding was still escalating after it exceeded 50 cents. After | realized |
could only lose more money instead of gaining more, | trie to push it just a little bit higher, but
I'd rather accept my loss of about 60 cents than keep pushing it up to 80 or $1.00. It was very
frustrating after the amount exceeded 50 cents and | was mentally unprepared for a "strategy"
or limit after it had ben exceeded.

| was aware that as soon as we started bidding, there would be no way to stop without just
accepting our loss. Even once it gets to the point where we start to lose money, we would have
to continue bidding to "minimize" the amount that we lost. Knowing tht, | decided to not bid
and to just keep the initial 120 cents.

| was cautious with bidding, as | did not want to escalate and lose all possible money or have to
pay.

| was competitive and wanted to win at all costs.

| was competitive. | was a little angry and at the moment did not really care about the money. It
was about wining.

| was extremely determined to win the money as every cent counts in our household. | was
determined to get more for my family. They were the motivation for me to continue to try.

| was pissed because the other person wouldn't quit bidding haha

| was tempted to keep upping my bid, but | didn't want to lose money, so | just stopped. |
figured that the other player would just keep upping their bid too, so we'd both end up with
very little or nothing left.

| wouldn't have really bid more than double what it was worth, but if | was going to lose it
anyways, may as well go big.

It is like ebay. trying to get something you want an out bidding others to get even if you pay a
higher price than you want to

It reminded me alot of e-bay. Bidding on something and not knowing when the other person will
stop, or if they will stop at a reasonable point. | would often worry if | was in a bidding war on
ebay for something | really wanted, if it really was a person oing the other bidding or if it was a
bot. Knowing that the other bidder was a bot in this experience brought back memories of that.
It seemed somewhat realistic to how an actual person would play but at the same time, it also
felt like it was a game that | couldn't win.

It was a little frustrating. | tested the water with a larger bid, and felt like we would have just
competed in a bidding war and | would have lost all my bonus money. | much prefer to just walk
away when | know I'm ahead rather than risking leaving with othing.

It was a little stressful wondering if to increase my bid
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It was an interesting experience. | totally forgot about the consequences and got into the game
too much.

it was an interesting game, | felt like when I'm bidding on ebay. This time it was easier to stop
because | knew the actual value of the price and | wouldn't go as high as the value just to win.
it was exciting and kept pushing me wanting to outbid.

It was frustrating and it felt like a game of chicken

It was frustrating to me because I'm very competitive and eventually just lost the whole bonus.
It was fun but def could feel the urge to want to win.

It was fun, but also a bit nerve-racking. | lost track of the bidding objective and just wanted to
beat my opponents bids, which probably not the right way to go about it.

It was interesting, | can understand the need to win over possibly losing money. | chose not to
lose everything.

It was interesting. But it felt like the other player was going to continue outbidding until the
end.

It was interesting. Once | passed 50 cents, | did not know what was the right choice anymore.
IT WAS JUST LIKE BIDDING ON EBAY, DROVE ME NUTS LOSING MY TOP BID!

It was kind of nerve racking | really anted to win but | also did not want to lose my money.

It was nerve wracking and | lamented the bids the computer opponent made against me. It was
exciting overall though

My experience thought me that it is sometimes better to let the other person win.

My first thought was to just let the computer win the money because | would lose nothing, but
then | got greedy and thought that maybe | could snag some extra money with a small bid. Then
| kept escalating until | realized we could bid more than the actua value of the prize money. A
shame.

My initial thought, which | wish | would have listened to, was to not bid and take my bonus
without winning. Instead | tried to be the highest bidder but ended up losing my whole bonus.
My original thought was to stop around 30 cents but then | realized | would lose much more
money so | kept going and ultimately | decided | was just going to lose money all the way around
and there was no winning so | gave up and admitted defeat.

Seems like the best way to play the game is not to play the game.

Since | knew 80% lost money | didn't want to take the chance and | didn't bid.

That was fun! The first game there was no chance of losing real money so | kept bidding trying
to win the .50. The second game however when | knew | would have to pay how much | bid, |
bid a little trying to win the extra .50 but then stopped because | idn't want to lose any more
money. Again this was really fun. Thanks!

The bidding game was intense. | wasn't sure what to do in terms of wanting to bid more or not.
The game made me somewhat angry because my opponent would not give up. | was also
frustrated with myself because | would not give up and lost money due to my pride.

The game seemed like a lose lose situation honestly. | bet but when | was losing money |
stopped betting.

The game was interesting. | started it determined not to bet too much and then found myself
wanting to "beat" my opponent at the game and so | bid up higher than I'd anticipated doing.
Surprised myself!



97. Tried to act the same as | would in real life. Made me nervous to lose control and spend too
much.

98. Ups and downs in emotion

99. Very hostile. | felt | was playing against a real player.

100. You mean my strategy? Well, | thought of it as having $1.20, with a slight chance of
gaining some extra money, but a greater chance of losing money. Since | couldn't know how
logical the other decision maker was, | could very well have "won" the bidding, ut still lost
money overall. And of course | could both lose the bidding and money. So | was only willing to
bid a very low amount, and didn't try to play chicken with the ai bidding process. In short | had

no confidence in my ability to find the optimal idding point, and just treated it as a loss
management situation.

56



2. Regression tables

Regression analysis for Experimen
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Experimental conditic B SE t
baselini 0
goalsetting -9.08¢  7.713 1.-18
mental simulation (gener: -1.345  7.286 .1_8
mental simulation (escalation poi -4.99;  7.286 .(;9
Constar 64.60*** 5.177 12.48
Note: N =193, * p<0.05, ** p<0.00

Regression analysis for Experimen
Experimental conditic B SE t
baselin
first price (46 17.75* 4.237 4.19
first price (50 6.611 4.291 1.54
vicarious learnin -8.109* 3.534 2._29
goal settini 0.84¢ 3.551 0.24
Constar 42.15** 2.514 16.77

Note: N = 799, * p<0.05, ** p<0.00
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3. Appendix A: Game-Theoretic Analysis of the Dollar Auction

The game-theoretic analysis of the dollar auction is not trivial. To make the analysis
tractable, some structure needs to be added. For simplicity, we assume that there are two
players, that the prize for which they bid is s, and that the players’ bankrolls (i.e., the maximal
amount each player can bid) are given by b1 and b2. Finally, we assume that an exogenous
mechanism randomly assigns the right to make the first bid to one of the two players. This
player can decide whether to place a bid or to drop out. If he places a bid, the auction
continues, and the other player can also decide to bid or to drop out. The second player’s bid
has to surpass the first player’s by at least one unit of money. The right to make a bid alternates
until one of the players decides to drop out. The player who made the last bid wins the auction.
O’Neill (1986) showed that if players are rational and have perfect foresight, there is always an

equilibrium of the following form:
1. The first player places an initial bid.
2. The second player decides to drop out and the game is over.

O’Neill further showed that the optimal size of an initial bid that is sufficient to ‘scare off’ the
second player depends on the details of the game. In particular, it matters whether or not the

two players’ bankrolls are identical.

In our experiment, the bankroll is not precisely defined. One could reasonably argue

that the bankroll is identical for both players and corresponds to CHF 38.00, i.e., the amount
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that participants earn during a 90-minute session in the lab. O’Neill demonstrated that in the

case of identical bankrolls (b1 = b2 = b), the optimal initial bid is defined as®®

(b-1)mod (s -1) +1.

Given the parameters of our experiment, this equation yields an optimal initial bid of
CHF 8.75.1® However, because in our experiments the bankroll is not clearly defined, it is
impossible for players to calculate the bid size for the equilibrium strategy. No player in any of
the experiments—either those reported in the literature or our own—seems to have relied on

the equilibrium strategy (calculated on the basis of the assumptions described above).

15 ‘mod’ stands for Modulo, which is an operationttheturns the remainder of an integer division. ifstance, 7

mod 3would return 1,as 7 =3 x 2 + 1.

16 CHF 38.00 is equivalent to 152 units of the mirlibvid size of CHF 0.25. The stakes are CHF 10.0@0aunits of
CHF 0.25. Thus, the optimal bid can be calculawe¢l2- 1) mod (40 — 1) + 1 = 35, whidk CHF 8.75.



