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Abstract
How do people decide whethéo incur costs to increase their likelihood of success? In
investigatingthis question, weffer a theorycalledprospective outcome biaéccording to this
theory, peopletendto make decisionthat they expedi feelgood aboutfter the outcome has
been realizedBecausgeople expedb feel best about decisiotigat are followed bguccesssi
even when the decisierdid not causethosesuccesssi they will pay moreto increase their
chancesof success when success is alrebkisly (e.g., peoplewill pay more toincrease their
probability ofsucces$rom 80% to 90% than from 10% to 20%Vefind evidence foprospective
outcome biasn nine experimentsin Study 1, we establish that people evalwatstly decisions
that precede successes miaeorablythancostly decisions that precede failures, even wtien
decisions did not cause thetcome Study 2 establishefn an incentivecompatible laboratory
setting, that people are more motivated to increagghdr chances of succesStudies 35
generalizethe effectto other contexts andecisions andStudies 63 indicatethat prospective
outcome biascauses it(rather thanregret aversion, waste aversiamnalsasreferencepoints
probability weighting or loss aversion Finally, in Study 9, we find evidence for another
prediction ofprospective outcome bias: people prefer small increases in the probaibiditge
rewards(e.g., al% improvement in their chances of winning $1@0)large increases in the

probability ofsmall rewardge.g., al0% improvement in their chances of winning $10)
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People often have to decide whetheilirtour a cosin order to increase their likelihood of
success. For exampke salesperson must deeidhether to spend time chasing down a promising
lead, apatientmust decide whether to undergo the pain of getting a flu vaccine, a citizen must
decide whetheto stand in line tavote for herpreferredcandidateandan academic must decide
whether to reise a manuscript one more time before submitting it for publicatidithough
decisions of this type are ubiquitouse do notfully understand how people make thelim
particul ar, we dondt vy e motivatedbovincreabeeheibharces gf e o p | e
success when success is currently unlikely or when it is already likely.

In our first attempt to answer this question, (@enfidently) predicted that people would be
more motivated to improve their likelihood of success when their chances eédirag were low
(e.g., 10%) than when they were high (e.g., 80%). There are at least two rehgavegenerated
this hypothesisFirst, when the chances of winning are already very high, people may more easily
rationalize that there is no need fadditional effort(Fishbach & Finkelstein, 20125econd,
because mple oftenencoddlifferences as ratios, going from a 10%at®0% chance of success
may feel like a biggerimprovementhan going from an 80% ta90% chance of success (e.g.,
Tversky & Kahneman, 1981)

We learned very quickly after one pilot study thatour prediction was wrongnd thathe
opposite is true: People are more motivated to improve theincesof success whethose
chances are high than when they are low. In this paper, we will show you the evidethig for

effect and we willsuggest thabrospective outcome bigswhy it happens.
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Prospective Outcome Bias

When people evaluate decisioafer the outcomes of those decisions have been observed
they succumb tmutcome biasWise decisions that result in negative outcomes are judged
negatvely, whereas unwise decisions that result in positive outcomes are judged paBavely
& Hershey, 1988)The tendency tevaluatethe quality ofdecisions based on their outcomes is
pervasive as it has ben demonstrated to emerge decisions abougthics (Gino, Moore, &
Bazeman, 2009; Gino, Shu, & Bazerman, 2Q1businesgMarshall & Mowen, 1993)the
military (Lipshitz, 1989) finanes (Ratner & Herbst, 2005) public safety(Tinsley, Dillon, &
Cronin, 2012) sports(Lefgren, Platt, & Price, 2014and healthcar@Caplan, Posner, & Cheney,
1991) Importantly, people succumb to outcome bias even when evaluatingwredecisions,
and these biased evaluatiazen affect theirfuture decisionsas has been shown fmvestment
decisions in the laboratorfRatner & Herbst, 2005)reatlife hurricane evacuation decisions
(Tinsley et al.,, 2012)andthe playerselection decisions of National Basketball Association
coacheglLefgren et al., 2014)

Althoughresearch has shown how outcome bias affadisequerdecisionswe know ofno
researclhthat has consideredhetherit affects the original decisions themselveBut, there are
reasons todlieve thait does First, there is a large body of research showingdeision makers
are influenced byow they expect to evaluatleeir decisiors in the futurgLoomes & Sugden,
1982; Mellers & McGraw, 2001; van de Ven & Zeelenberg, 2011; Zeelenberg, 1999; Zeelenberg
& Pieters, 2004)That is, people are me likely to make decisions that they expect to feel good
about afterwards than decisions that they expect to feel bad about afterwards. Sacend,
outcome bias is so pervasive, people may be able to anticipate that thisemetter about a

decision thatis followed by a good outcome than about a decision thdbllowed by a bad
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outcome even if the dcision itselfdoesnot causethat outcome Thus, peoplemay be more
inclinedto make decisions thaire expectedo be followed by good outcomes than identically
wise decisions thatre expectetb be followed by bad outcomdmportantly, this preferenaaay
be especiallystrongfor costly decisions (such as investments or purchasgsth more often
require the ystification that a positive outcome would provid&e refer to thisaccountas
prospective outcome bias

Predictions of Prospective Outcome Bias

If we applyprospectiveoutcomebiasto the questioathat motivated this researdhen we can
make two noviepredictions First, we predict thapeople will invest moreesourcego improve
their chance®f a desired outcome when the chances are altgigtifhan when the chances are
low. To understand whyimagine thasomenepays a fe¢o increasehe probabilityof winning a
prize It will feel less painfufor herto have paid that fed she wins the prize than if she loses the
prize, because it is easier to justify having paid the fee if she Amds because she can anticipate
this, she will be mee likely to pay the fee when she is likely to win the prize (and thus when she
is likely to be able to easily justify the fee) than when she is unlikely to win the prize (and thus
when she is unlikely to be able to justify the fee).

In general when people consider whether tocur coststo modestlyimprove already-high
chances of succestheywill expectthe costs to feel relatively painlegsince they expect to be
successfyl Theymaythereforebe inclined tancur those costdn contrast, whepeople consider
whether taincur costdo modestlyimprovelow chances osuccesstheywill expectthe costs to
feelrelatively painful (since they expect to be unsuccegsfliheywill thereforebedisinclinedto

incur those costs'hus,prospectiveoutcome biagpredictsthat all else equalpeople will be more



Prospective Outcome Biass

likely to invest resources to increase the probability of success when that probability is already
high than when it is low.

It is important to note that outcome baspliesmuch mordo codly decisions that are intended
toimproveoneds chances of success (e.g., buying ejx
winning a prize)thanto costlesgdecisions that mereffecto ne 6 s chances naf sucoc
intended toimprove them (e.g., declining to buy extra raffle tickets, or even selling existing
tickets).This is because people need to justify costly decisions much more than they need to justify
costless decisionkor exampleimagine that you had decidedtoy extraticketsfor a rafflg thus
increasingyour chances of winning. If you lose the raffle, it is hard to justify the money you
spent on those extra raffle tickets, and so you are liketggativelyevaluate the decision to buy
them Now instead imagine that you had decidedto buy extra tickets for a raffle. Even if you
lose this raffle, it istill easy to justify the decisiamotto buy the extra tickets on the grounds that
you saved money, and so you amdikely to evaluate liis decisionnegatively The distinction
between initially co$y decisions (whib aremoreaffected by outcome bipand initially costless
decisions (which are less affected by outcome bias) is important, because it explainhevhy,
their chances ouccessare already highpeople find the decision to invest resourcefutther
increase those chances more appealing relative to the dewnigimninvest (Study S1 in Online
Supplemeng® providesan empirical demonstration tifis phenomenon

Prospectiveoutcane bias also makes a second predictiéolding constant the potential
increase in the expected value of the lottery, people will be more likely to invest to acquire a
smaller improvement in the chances of winninglarger prize than to aguire alarger

improvement in the chances of winningraallerprize.We expect this result becaysetentially
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unnecessargosts will feelmore justified and thudess painfulif the decision tancurthose costs
is accompanied by a more positive outeofre. a larger prize).

These twopredictionsfollow from a core assumption of prospective outcome bias: that
p e o pwillsgnesgo invest to improve their chances of sucdss®tdriven solely bythe value
thatthey place orthe improvement itselinstead, becaudbe eventualoutcome will determine
whetheraninvestment feels justifieqg e o pl| e 6 s wi | lisialsogdriversyshowtnauchi nv e st
value they place othe expectecbutcome We canvery simplymo d e | peopl ebs wil |
invest as a wghted average dheimprovemenin the expectedsalue of their chancesf success
YO Y and the final expected value of their chances of succes¥® (i.e. the prospective
outcomg. So, if wedenotethe weight on the expected value of fimal chance of success as
(suchthatt 0 p), we can definavillingness to invesas?

7E1 1 EBQITADGDOO YOY 0 O

Our key predictionslirectly follow from this equatiorf.First, people will incuigreatercosts
to attain a given improvement in their chances of suceessr(stanvalueof YO "Y) whentheir
initial chances of success are hegtand thughefinal expected value dhese chance¥"Y) is

also higher Secongwhen the best possible outcoisef higher value, théinal expected value

1 This equation may seem to make some unlikely predictions, including that people will be willing to invest
considerable amounts for tiny improvements in the value of their chances of success. This issue can easily be resolved
by defining0 as a function bthe improvemen®O "Y such that, a¥O "Y © 1y © Tt This adjustment does not

affect any of the predictions we make in this article because all of the predictions apply to cases in which the potential
improvement in the expected value of success remaied.fi

21n Online Supplement 12,avmathematically derivihe key predictions from this model.

SFor exampl e, |l etds assume that the weight placed on tF
is,0 T1®). Given the opportunity to impve an alreadyhigh 80% chance of winning $10 to 90%, then the value of

the improvement would be $1 = (90980%) x $10Q the final expected value of the chances of success would be $9

= 90%x $10 and so people would be viilfy to pay $2.60 = (10.2)x $1 + 0.2x $9. However, given the opportunity

to improve a 10% chance of winning $10 to 20%, the value of the improvement in chances would still be $1 = (20%

- 10%)x $1Q but the final expected value of the chances of success would now be just $Z$20%nd so people

would be willing to pay just $1.20 = {10.2) x $1 + 0.2x $2.
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of the chances aduccesgO "Y) is also higher, and so again, people are willing to igceater
coststo attain agiven improvemenin the expected value dfeir chances of succeséd "Y).*

We tested the assumptions and predictioqsadpective outcome biasthenineexperiments
presented belowAlong the way, we also rule out alternative accounts of these phenomena,
includinganticipated regregoalsasreferencepoints,and probabilityweighting.

ResearchOverview

In this article, we present nine studies investigating the phenomenon of prospective outcome
bias. In Study 1, wpresent evidence far critical assumption of thibeory that people expect to
evaluatea decision thapreceds a success more highly thandecision that precede failure,
even wherthedecision did not cause the success or faiNe findthat people do anticipate that
they will judge future decisions based on their outcomes. Then, in Stufliesedcument an
important consequence of prospective outcome bias: that people are more motivated to increase
high chances of success than low chances of success. Study 2 establishes thiseffezntive
compatible laboratory settin@tudy 3 shows théatgeneralizes to decisions to forego a reward in
order to maintain probabilities, Study 4 shows that it generalizes to randomly sampled
probabilities, and Study Shows that it generalizes to a wide variety of -kgafld decisions.

Studies €8 provide futher evidence for the effect, while helping to establish that prospective
outcome bias is the cause of it. Study 6 shows
high vs. low chances of success emerges even when they know that they willdeautcome of

that decision, a result that rules out anticipated regret and waste aversion as plausible mechanisms.

4 For examplegiven the opportunity to improve their chances of winning $10 from 80% to 90%, and again assuming
0 &, people would be willing to pay $2.60(1 - 0.2) x $1 + 0.2 x $9. However, given the opportunity to improve

their chances of winning a larger reward of $100 by a smaller margin from 89% to 90%, the value of the improvement
in chances would still be $1 = (90989%)x $100,but the final expected value of thbeances of success would now

be $90 = 90% $100, and so people would be willing to pay much more: $1:8(&0 .8) x $1+ 0.2 x $90.
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Study 7 rules out probability weightingoalsasreferencepoints and loss aversiogxplanatios,

and Study 8 shows that the more outcdmas people expect to have, the more motivtieg are

to improve high vs. low chances of success. Finally, in StydyeSonceptuallyreplicate the
results of Study 2, while also showing evidence for another effect that follows from prospective
outcomebias: that, holdinghe potentiaimprovementn expected value constant, people prefer
small increases in the probability of a large reward to large increases in the probability of a small
reward.

In all of our studieswe report all of our measures, manipulations, exclusions, and rules for
determining sample sizén some studiesve used attention checks and comprehension checks as
a basis for excluding participants, and thoBecksare presented in detail in Onligipplement
6. Thefull breakdowns of exactly which participants and observations were excluded from each
study are presented in Online Supplement All of our studies werepreregstered on
AsPredicted.org, and the links to thgseregstrations are ithe Appendix.We perfectly followed
all of our preregistered analysis plans and exclusion, nwi#ls two exceptionsFirst, in Study 8,
we deviatedn our computation of the predictor varialite a conceptual reason that we discuss
when we present thatgty. ( St udy 8 éostinue to hagery signsicantif we conduct the
analysisdescribedin our preregistratioh Second,although we preregistered tse easiefto-
interpretOrdinary Least Squares (OLS) regressiorsdead of logistic regressiorisr analyses
with binary dependent variables (Studies 2, 3,5,6,and 9ve have honored t he
request to report the results of logistic regressions in these instAllagfisthe statistical tests that
we reportusing binary dependent variablesve the same level of significance usgittpermodel
and we report the preregister®dS analyses in Online SupplementThe Online Supplement,

complete study materials, andl af our data and code are available at this website:
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https://osf.io/57kwW/The research was approved by the Univ

Review Board (protocol #829286).

Study 1

Ourtheory ofprospective outcome bias hinges on the assumption that people expect to judge
initially costly decisions more favorably when they are followed by good outcomes rather than
bad outcomesven wheithedecisions did not influence those outconié® goal of Study 1 was
to directly test whether this assumption is valid.

In this study we askedparticipants to imagin¢hat they were endowed with either a 30%
chance or a 60% chanckwinningaraffle, and that they had purchased 10 additioaidlle tickets
S0 as to increase their win probability by 10 percentage pdilhzarticipantsalsoimaginedthat
their decision to purchase thaffle ticketsturned out to bénconsequential. Specifically, those
endowed with a 30% chance learned that they had subsequently loaffllyewhereas those
endowed with a 60% chance learned that theyshddequently won theffle, but wouldstill
have wonit even if they had not purchased additional tickP@tticipantsthen evaluated the
purchase decisionWe predicted that they would evaluate it more positively when they
subsequently won the raffla@an when they subsequently lost the raffle. This finding would be
consistent withour hypothesispeople expect to more positively evaluate inconsequential (but
costly) decisions that are followed by good outcomes than inconsequential (but costly) decisions

that are followed by bad outcomes.

Method
Participants. We recruited participants from Amazors Mechani cal Tur k

Participants received $0.30 for completing the stidg decided in advance to collect data from

500 participants.In the event of multiple responses from a single MTurk ID or IP address, we


https://osf.io/57jku/
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preregstered to include the originalesponse only, resulting 87 exclusions After all
preregisteredexclusions, including some described belawy final samplecomprised403
participantymean age = 36, 44.5% female)®

Procedure.Participants completed an online survElge survey began by telling participants
that they would have to rate the quality of a decision to buy extra raffle tickets. On the next page,
theywere presented wittin attention check questitmt they had to answer in a way that indicated
that they uderstoodthis instruction. If they failed to answer correctly on their first attempt, the
survey prevented them from continuing and we collectealdditionaldata from them.

Participants who passed tl¢tentioncheck then rea@ scenarioin which they imagined
participating in arafleThey were randomly assigned to eit!
condition.The win[lose] conditionscenario read as follows

Imagine that you participate in a raffle for a $200 Amazon gift card. Theing raffle ticket

will be randomly drawn from 100 raffle tickets, numbered 1 through 100. Imagine that you

originally were given numbers-@0 [1-30], and that somebody offers you the chance to buy

10 extra numbers (610 [31-40]) for $10. Imagine thatgu buy the extra numbers for $10,

and that the winning number turns out to be 50. As a result, you win [do not win] the $200 gift

card, but you would [would not] have won regardless of whether you decided to buy the extra

tickets for $10.

How good adecision was it to buy the extra tickets, numbered®[31-40]?

5 There were a largeaumber of duplicate responsiescausanany participants could not answamattention check
guestia on their first attempt and so attempted the survey adaipreregistered, &excluded all such participants
from our main analysis.
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All participantsevaluated the decision to buy the extra raffle tickets 7point scaleranging
froml = AExXtremel y bad aThismeadureasolr dependert vasgabl®n go o d o
the same page, we asked participants to justify éwaluationin a textbox.

To ensurdhat the participantsad properly understood the scenario tienaskedthemtwo
comprehension check questions the first, they had tmdicatewhether the winning ticket was
one of their own tickets, and in the second, they haddicatewhether the winning ticket was
one of the extra tickets that théwad bought. At the end of the survey, participants entered

demographic information.

Resultsand Discussion
We preregistered t@xclude participants who answered either of the two comprehension

checks incorrectlyresulting in28exclusions r om t he @ wi B8@xclusomdbinthe on an
Al os eo dhsnleftiug witb 403 participants for our main analysi$94i n  wince 0
conditionan®09i n lodede cfio n. @ihie statistiaal significance of our results does not change
if we include all participants.

Weexpected participants &valuatehe inconsequenti@but cosly) decisionto buy additional
raffle tickets more favorably when the decision was followed by a good outcome than when it was
followed by a bad outcome. Consistent with this hypothesis, we finatgarticipants rated the
decisionrmuchmore favorably irthe win condition iyl = 4.59,SD= 1.65) than in the lose condition
(M =318 SD=173), t(401) = 839, p < .001.

This resultisuggestshat people will more favorably evaluaeostlydecision to improve the
probability of succeswhen success is attained than when it is not, even if the decision did not
cause th@utcome Thus, peoplenay expect to judgea costlydecision to improve their chances

of success more positively if success is already likely thamsititlikely.
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Study 2
In Study 1,we found thapeopleexpect tdfeel better aboutostlydecisions that are followed
by success than those that are not, even when the decisions are not themselveshsv/ogalilt
suggeststhat, f p e o p | e 6 isflueheedoy how they expeat tieel about those decisions
aftertheassociatedutcome have been realized, theheyshould be more likely tpayto increase
win probabilitiesvhen success is alreadidly than when success is unlikeRhus, in the context
of aprize draw peopleshouldbe more willing tgpay toincrease high win probabilities théow
win probabilities.We tested this predictiom Study2, in which participants made incentive
compatible decisionsbout whether to improve their chances of wignivarious prizes by

investing effort

Method

Participants. Participants were paid $10 for an hdéong laboratorysessiorin a northeastern
university, and this study was a-frfinute part of thissession We preregisteredo collect
participants froma weeklong seriesf lab sessios, aimingto get 200 participants in totiWe
alsopreregisteretb include only the original response of any participant edrapleted the study
more than once, but none of them ditter all preregistereé@xclusions, including some described
below, our final sample comprised 158 participgniean age = 20.4, 70®female).

Design.Participants decided whether to improve their chances of winning each of 15 prizes
byt y p iama@ givien amount of timefellaVigna & Pope, 2018We manipulated the win
probabilities across prizes, and thus withubjects. For each prize, weld constant the
probability increaséhat participantgould attain andwe randomly assigned participantsither

low potentialwin probabiliies (i.e., below 50%) or higlpotentialwin probabiliies (i.e., above

' n our preregistration, we said that we would collect
Whartan Behavioral Lab defines as comprising 12 separatelbagrsessions taking place over the course of a week.
In each howtong session, many participants are run simultaneously.
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50%). For each prize, we also ensured thatgb&entialhigh win probabilities and the potential
low win probabilities werdon averagethe samelistancdrom 50% so as to rule out any condition
differences that might be driven Ipgople treating moderate probabilities differently from more
extreme probabilities

Table 1lists all of the prizes, as well as the win probabilities and required amount of typing
associated with each priz€or example, the first row of Table 1 shows that, on one trial,
participants were asked
their probability of winning a $#2\mazongift card either from3% to 15% (lowprobabilties
condition) or from 85% to 97% (higtrobabiliiescondition). The last row of Table 1 shows that,
on a different trial, participantser e asked whether they woul d
in order to increase their probability of winning pdsteither from3% to 17% or from 83% to
97%.As can be seen from these examples, the size of the probability increase and the extremity
of the probabilitiesvere heldconstant across conditions.

Table 1. Stimuli used in Studies 2 and 6.
Required instances ¢
typing "ab" to increast

Possible increase in win probability

Prize

w h e t110 &imes ih draeyto increasé d b e

win probability

Low probabilities

High probabilities

Amazon $5 gift card 110 From 3% to 15% From 85% to 97%
Starbucks $5 gift card 105 From 5% to 28% From 72% to 95%
Dunkin' Donuts $5 gift card 85 From 4% to 16% From 84% to 96%
Pack of Oreos 75 From 3% to 9% From 91% to 97%
Granola bar 65 From 4% to 11% From 89% to 96%

CVS $5 gift card 90 From 4% to 19% From 81% to 96%
Flashlight 65 From 5% to 26% From 74% to 95%
Mini-bag of M&Ms 70 From 3% to 13% From 87% to 97%
4 Hershey's kisses 60 From 5% to 20% From 80% to 95%
Notebook 55 From 4% to 16% From 84% to 96%
McDonald's $5 gift card 80 From 3% to 17% From 83% to 97%
Bottle of coke 70 From 3% to 6% From 94% to 97%
Highlighter 45 From 5% to 23% From 77% to 95%

Pen 30 From 5% to 16% From 84% to 95%

Post-its 20 From 3% to 17% From 83% to 97%
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Procedure.At the beginning of the survey, we explainegéaoticipants that they woultecide
whether to improve their chances of winning each of 15 prizas gy | bg ofmna a & ey b o a
givenamount of timesT o ensurghatparticipants took their decisions seriously,twehfully told
them that we would randomly select one of these 15 prize draws to conduct for real, and we
displayed a selection of the prizes on a table at the front obtime. Participantdhenanswered
two comprehension questions about these instrucfldvestirst question required theimindicate
that they werebeing askedo decide whether toncreasetheir chances of winning a prize, as
opposed to whether tmterinto a prize draw at a given probabilifyhe second question required
them toindicatethat the survey would randomly select one of the prize draws to conduct for real.
To give participants some intuition for how effortful the task would beale@askel participants
to practicet y pi bg 1 & befoie theysmade any decisions. Then, on the next page, they
indicated how motivated they were to win each of the 15 prizes grom¥scale ranginfom 1
= AExtremeldy tmmmdt i=vdtE&edemel y motiywv

Participants then madaeir decisions, which were presented one at a time on the computer
screen and in a random order. For each decision, we informed participants of the prize, what their
baseline probability of winning would be, and what theareased probability of winning would
be if they agreed to tyge a kthérequiredamount of timesFigure 1 showsvhat participants saw

on theAmazongift card trial
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Imagine you were in the following prize draw:

Prize: $5 Amazon gift card
Probability of winning: 85%.

Would you be willing to type "ab" 110 times in order to increase your probability of winning
from 85% to 97%?

O Yes
O No

Fig. 1. Screenshot of the High Rrobabilities condition for theAmazon gift card trial in Sudy 2.

After they made their decisions, the survey randomly selected one of thérprizeto conduct
for real, and informed participants of which prize draw had been selected. If the participant
previouslyagreedt o t ype fiabo the required amount of ti
do so before they could complete the survey then they found out whether they won at the
increasedprobability. If the participant previousljeclinedt o t ype fAabodo the reqlt
times for the selected prize, they completed the survey and then immediately found out whether
they won at théaselineprobability (i.e., without doing any extra typing). When participants won
a prize, they were asked to raise their hand so a research assistant could make sure they received
their prize. At the end of the survey, participants entered their denmgraformation. On their
way out of the laboratory, a research assistant gave participants their $10 participation fee along

with any prize that they won.

Results and Discussion

To ensure that the participants included in our main analyses undetstoogttuctions and
that thedecisionsincluded in our analysgsertained to prizethat participants were sufficiently
motivated to win we preregstered two additional exclusion ruldsrst, we excludeddata from

any participant who failed the first c@mehension question on their first attempecond,we
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excludeddecisionsaboutprizes for which participants rated their motivattorwin at less than a
4 (ANeuatpaoliont osncal e (1 = AExtremely wunmoti va:
Note that both of these exclusion rules were [
askedbeforethey were assigned to the high vs. low probaégditonditionfor any specific item,
and thus could not have be#rfluenced by their conddn assignmentsThis left us with158
participants and 1,262 observations for our main analysis

Each participant provided up to 15 observations of the dependent variable, one for each prize
for which they rated t heir alkdkay depdndeotvarigble wi n
captured whether, foreachpritehe parti ci pant decided to type
to increase the probiby of winning (1= yes, 0 = np To testthehypothesis thgteoplearemore
likely to investeffort to increase high rather than low win probabilifiae useda logit modelto
regresshisv ar i a b | e-probabiliiesd A b b g dumrnyi variablg1l = high probabilies
condition; 0 = low probabilies condition). We includedixed effects for each prizgnd we
accounted for the neimdependence of observationsdiystering standard er®by participant.

Figure 2displays theresultsfor eachitem as well ascollapsed across item8onsistent with
our hypothesis, wibundthatparticipantsveresignificantlymore likely to invest effort to improve
highwin probabilities than lowvin probabilitiesb = 1.24, clusteredSE= .17, p<.001,0R=3.45
(95% CI: 249, 4.79). This finding is consistent wittprospective outcomdias At high
probabilities of winning, participants know thgihce they are likely to wirtheir investment of
effort is likely to seem justifiedas a resultthey are motivated texpend that effort tamprove

their chancesAt low probabilities of wiming, participants know thaince they are unlikely to

7 As prospective outcome bias would predict, the effect of greater willisgeisnprove higher win probabilities
increased with participants6é initial motivation to win
all of the studies in which we collected an initial measure of motivation.
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win, their investment of effort isotlikely to seem justifiedas a resulthey are less motivated to

expend that effort tonprove their chances

Study 2: Participants were more likely to expend effort to increase
high win probabilities than low win probabilities

[ | Low probabilities (e.g., from 3% to 15%)
[ ] High probabilities (e.g., from 85% to 97%)

100% —| |
T ] : 76%
80% — — — T
| — —— =
| i — ] | o
60% — — | 51%
| X
40% — |
|
20% | ( :
0% | |
T o = T ¥ 0w ¢ X o 5 £ o =
§F 9 8 5 5 = © 9 x 2 ¢ = ©
&} e '3} = o5 2 = o o o & o
5 © = 7 S O © @ e
= @] ° = [ = a2 O] — = [e]
o =1 = o O
o 5 c o 0O .« » [s} =}
o o - D
0 T o L > Z k)
a5 & oD D = I
Q @ © P =
= ®© w o @ Q
=z o > T 5 o
S © s I
(| <t

Amazon $5 gift card
Starbucks $5 gift card
McDonalds $5 gift card

Figure 2. Percentage of decisions for which participants agreed to type “ab” the required amount of times
in order to increase their probability of winning a prize, as a function of whether the win probability was
high or low (manipulated within-subjects and across prizes). Bars to the left of the dotted line show the
results for each prize (i.e., between-subjects results) and bars to the right show results collapsed across
prizes (i.e., within-subjects results). Error bars to the right of the dotted line depict + 1 clustered standard
erTor.

Studies 35: Establishing the Generalizability of This Effect
We conducted three additionpieregstered studies to establish the generalizability of the

result found in Study 2: that people are more likely to incur costs to increase high probabilities of
successather than low probabilities sluce@ss In the service of making tharticlea reasonable

length (or at least a less unreasonable length), we will give only a brief overview of the methods



Prospective Outcome BiakS

and results of each of these studies. The full wiis of these studies are available in Online
Supplemert 35.
Study 3

In Study 2, we found that people were more likely to incur costs to increase high rather than
low win probabilities. In Study 3, we examined whether thi@oryalso appksto decisions to
maintainwin probabilities (at the expea of forgoing a possible bonus payment) rather than to
increasewin probabilities (at the expense of exerting effdPospective outcome bias predicts
that people expect to be happier with a (costly) decision to maintain their initial chances of success
whenthoseinitial chances of success are high than when they are low. Thus, people should be
moreinclinedto refuse a benefivhen itwould come at the expense dudng high ratherthan
low chances of success.

In adesignthat was very similar tot8dy 2, laboratory participants Study 3made incentive
compatible decisionabout whether taccept bonus payments in exchange for redabaadces of
winning 15 prizesFor each prizgand, thus, withirsubjects) the survey software randomly
determinedvhether the potential win probabilities would be low (i.e., below 50%) or high (i.e.,
above 50%)For example,on one trial, participants were asked whether they would be willing to
accept &0.50bonus payment at tlexpense of reducing their probabildfwinning a $5 Amazon
gift card either from 16% to 7% (low probabilities condition) or from 93% to 84% (high
probabilities codition).

After applyng our preregstered exclusion rulesthere werel03 participants and 728
observationdn our mainanalysis.Consistent withprospective outcome biasve found that

participants were more likely to decline bonus paysémat would havereducedhigh win
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probabilities thanbonus payments that would have reduced low win probabijlities .80,
clusteredSE = .28, p = .004 OR=2.22(95% CI:1.29, 3.81).
Study 4

In Studies 2 and 3, we found that people are more willing to in¢reasgain highwin
probabilities than low win probabilities. In Study 4, we sought to further establish the
generalizability of this effect, thisme by more systematically sampling from the full range of
probabilities(Wells & Windschitl, 1999)In addition to helping to establish the generalizability of
theeffecc t hi s design all owed us t o exanmeasehighwhet he
win probabilities than low win probabilities varied according to the extremity of the potential
probabilities and/or the size of the potential probability increase.

In the survey, onlinparticipants madblypotheticaldecisions aboutow muchthey would pay
to increase their chances of winning each of 20 prizes (e.g., an iPhone X) from a baseline
probability to an increased probabilftyror each prizé€and, thus, withirsubjects) the survey
software randomly determined whether the potentialprobabilities would be low (i.eless than
or equal tb0%) or high (i.e.greater than or equal §9%).In thelow probabilitiescondition,we
sampled two probabilitieBom a uniform distribution between@% and 5000% (displayed to
the nearest decimal places)The lower of these two probabilitiass assigned the the baseline
probability, and the highesf the two probabilities was assigneda® the increased probability.
For the high probabilities condition, we determined the probabilitiése same way, but instead

sampled from a uniform distribution between 50.00% and 99.99%.

8 The 20 prizes were: an iPhone, a mountain bike, a trip to Paris, a $500 Amazon gift card, a mattress, a spa retreat, a
MacBook, a Syear Netflix subscription, an iPad, a widescreen TV, a digital camera, a sofa, a leather office chair, a
gold-plated wristwatch, an Amazon Fire Kindle, a $500 eBay gift card, a $600 BestBuy gift card, an $800 Macy's

gift card, a $500 Walmart gift card, and a $300 American Express gift card
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After applying ourpreregstered exclusion rules, there weB82 participants and7,781
observations in our main analysis. Replicating our effect from previous studies, we found that
participants indicated a greater willingness to pay to increase high win probabilities than low win
probabilitiesp = 18.13, clustere8E= 1.44,p < .001? Interestingly, we also found that this effect
was larger when the win probabilities were more extrdme,81, clusteredSE= .09,p < .001.

This result indicates that people are l@éaslinedto pay to improve their chances of success when
they are extrentg unlikely to be happy with their decision (because success is extremely unlikely),
and that they are mosiclinedto pay to improve their chances of success when they are extremely
likely to be happy with their decision (because success is extremely)likhus, this result is
consistent with prospective outcome bias. In general, when potential win probabilities are higher,
prospective outcome bias predicts people will be willing to invest more; and that is what we found
in Study 4.

Finally, we also dund that the effect of higher win probabilities on willingness to pay was
greater when the extent of the potential probability increase was also great@?, clusteredSE
=.10,p = .002. We speculate that this result arises because people mayiliegitminvest to
attainan extremely small improvement in the expected value of a lattgardless of their final
win probability.

Study 5

Studes24demonstrated peopleds greater preferenc

over lowchancesf success in incentiveompatible laboratory settingsd hypothetical online

settings. In Study,5we investigate the applicability of this finding to a variety of realistic, high

9 For this analysis, we dealt with outliers according to our preregistration, byrwingbi ng parti ctb-pant sé
pays at the 95th percentile. The complete details, including results with a second preregistered (rank) dependent
variable, are in the full writeip of Study 4 in Online Supplement 9.
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stakes scenari os, i ncludi ng s cning@ositivecogtcomas whi c
and scenarios in which Asuccesso constitutes
For each of 8 scenarios, online participants indicated whether they would take action to

improve their chances of succe$®r each scenari¢and thus within-subjects), the survey
software randomly determined whether the poteptiababilities of success would be favorable
or unfavorable
To test whether the preference for increasing favorable over unfavorable chances of success
generalizestoawidevarit y of potenti al Asuccessful 0 outc
t hat were about Aachieving successo and four
exampl e, one fiachieving success0O scenaesi 0 T ec¢
version in the main text and the favorable probabilities version in brackets:
Imagine your business staup is looking for investment, which it needs to be a sustainable
source of income for you. There is a big, local investment fund that currentty 5fis
[88%] chance of making an investment. You could add a new service to yorupstart
which you know would appeal to the invest
business plan. If you add this new service, there is instead a 12% [95%)] chahteeth
investment fund will invest in your stap.
Would you add the new service?
Participants chose their answer fromtwooptiogh¥ es: Add t he new service
of getting the investment to 12% [95%& nd fi No : K agitis holv end acteata 5%
[88%] chance of getting the investmend

One fnavoiding failuredo scenario read as foll

the main text and the favorable probabilities version in brackets:
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Imagine you are CEO of a small financial company, and your local government is
considering new regulations that you think are deeply misguided, and could cost your
company millions of dollars. Currently, there is aroun@6@ [19%] chance that these
regulaions are implemented. You could launch a lobbying campaign, which would reduce
the chance to aroun81% [4%]. However, this lobbying campaign would cost tens of
thousands of dollars, and might come at a reputational cost.
Would you launch a lobbying caniga?
Participants chose their answer from two optidides: Launch the campaign to reduce the
chances that the misguided regulations are implement&d%o [4%] @ n dNo: frorgo the
campaign and accepB8% [19%]chance that the misguided regulationsiamglemented
After applying our preregistered exclusion rules, there wi&2 participants and3,369
observation& our mainanalysis Consistent with prospective outcome bias, we found that people
were indeed more likely to incur costs to improve fabde probabilities than unfavorable
probabilities,b = .39, clusteredSE = .07, p < .00, OR= 1.48(95% CI: 1.291.71) We also
preregstered to run the same regression separéitalyr t he fiachi eving succe:
Alavoi di nsgendriagsThé effecewas significant for bothe positivei ac hi evi ng suc
outcomesp = .34, clusteredSE= .10 p < .00, OR=1.40 (95% CI: 1.161.70) andfor the
negativefi a v o i d i nogtcomesh 3 .45 rclesteredSE= .10, p < .00, OR= 156 (95% CI:
1.29 1.90)
These results indicate thatrospective outcome biamanifestsfor realistic, highstakes
scenarioslt also manifestsvhether people are striving to obtain positive outcoore® avoid

negative outcomes, and whether wenfeathe improvement in the chances of success as an
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increase in the probability of a positive outcome or a decrease in the probability of a negative

outcome.

Study 6

Althoughthe resultshus fararewholly consistent witlprospective outcome biasefindings
of our incentivecompatible studiesare also consistent with what might be expected from
anticipated regrdZeelenberg, 1999)r waste aversiofArkes, 1996)Research shows that people
aremore likely to antigbate feeling regret about a deciswhen they willget feedback on that
decision because the feedback may reveal that they would have been fiettakiag a different
decision(van de Ven & Zeelenberg, 2011; Zeelenberg & Pieters, 2008tudy 2, the only way
participants could learn that they would have been bettéiaefhg made a different decisivas
i f they had typed i ab odhadstéfailedetawiniaprzaeBecausedhisnt o f
situation was more likely to occuvhen the probability of winning wdsw, participantsmight
have been more willing to exert effad improve the chances of winningvhen the probability
of winning washigh.

In Study 6 we adjustedSt u d ydesignoteeliminate any differences in feedback across
conditions Specifically, we ensured that all participants knew for certain that they would find out
whether their decisions influenced the results of the prize draws. This new designdestuesl
that participants in the low vs. high probability condition wegaadly likely to learn thatheir
effort was inconsequentiallhus, if the results ofhe previous studies/ere driven purely by
participants being averse to learning that their effort was wasted, then we would not expect those

results to replicate in Stydb.



Prospective Outcome Bia25
Method

Participants. Participants were paid $10 for an héong laboratorysessiornn a northeastern
university, and this study was a-frfinute part of thissession We preregisteredo collect
participants froma weeklong serief lab sessios, aimingto get150 participants in totalWe
also preregistered to include only the original response of any participant who completed the study
more than onceresulting in2 exclusions.After all preregisteredexclusions, including some
described below,w final sample comprisetB1 participantymean age =&4, 61.9% femalg.

Design.As in Study 2 participants decided whether to improve their chances of winning each
of 15 prizeshy ypibog ofma a akgwenlamoant af timesor each prizéand so, within
subjects)the survey software randomly determined whether the potential win probabilities would
be low (i.e., below 50%) or high (i.e., above 50¢49pwever,in Study6, participants knew at the
time of making their decisions that they Madind out whethethosedecisions influencethe
outcome of the prize draws.

Procedure. At the beginningof the survey, we explained the task to participants just as we
had dor in Study 2However, at the end of these instructions, wesddoheadditional instruction,
which explained to participants that they would find out whether their decisions influenced the
outcome of the prize draw

AOn this page, you wil/ |l earn more details

computer draws random number from 1 to 100. If this number is less than or equal to your

probability of winning, then you win the prize. At the end of the survey, we will tell you what

random number the computer generated, and we will inform you of whether your recisio

about whether to type "ab" influenced whether or not you won the prize. Thus, if you choose

to type "ab", you will learn whether or not you won the prize because of this decision. If you
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choose not to type "ab", you will learn whether or not you faibkedin the prize because of
this decision. o
Then, participants answered the same two comprehension check quessitiogtudy 2along
with a third,additional comprehension check in whitiey had to confirm thatheyunderstood
thattheywould find outwhether their decision influenced the outcome of the prize draw.
The procedure from this point onwards was identical to S2udycept for two changesirst,
a the top of each of the screens on which participants made their decisions, we reminded them
that they would find out whether their decisions influenced the outc8peifically, we told
them:
APl ease answer the question below. Remember,
and how your answer to this question influences therestiltoke  pr i ze dr aw. 0
The second changeas that when participants learned the results of the préae, dve told

them whethetheir decision had influenced the outcotfie.

Resultsand Discussion
We preregstered twoadditionalexclusion rules in order tensire thatthe participants were

motivated to win the prizes and understood the instructions sufficiéfitst, we excludedall
decisions from any participant who failezipass all three comprehension check questions within
two attemptsSecondas inStudy 2 we also excludedecisions about prizes for which participants

rated their motivation to wpaomi mtt dceaslse t(hlan= a

10 Specifically, the survey softwadetermined winners for each prize draw by randomly drawing an integer from 1

to 100. I f the participantdéds win probability was at | e
example, if the participant increased their win probabitibm 80% to 90%, then the participant would win a prize if

the random integer was equal to or less than 90, but not if the random integer was higher than 90. Thus, the participant
would know that their decision to type caused them to win the prizerftigd®m integer was between 81 and 90, and

would also know that their decision to type had no impact if the number was less than 81 or greater than 90. As
promised in the survey instructions, we informed participants of this random integer when we rineeedsdlt of

the prize draw and explicitly told them whether their decision in fact influenced the outcome.
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unmotivatedo to 7 = ThisHeft usrvatmisl participemts andleb6e d 0 )
observations for our main analysis.

As inthe previous studiesve examined whethgrarticipantsveremore likely to invest effort
to improve already favorable chances than unfavorable chaweepreregstered totest this
hypothesis using@ binary dependent variable to indicate whether the participant decided to type
AkO the required amou wih prabdbility(1=rpess0 =th@). Thus, eacle a s e
participant provided up to 15 observations of the dependent variable, onetf@riza for which
they rated their motUsinga logitnodel aesregeedsedlthe depeinderit Ne u t
vari abl eppaobabihi ghes o c oh=highprobabilitiescanditipn, ¥=ar i ab |
low probabilities condition) and fixed effects for each prize, clustering standard errors by
participant.

Figure3 displays the result®Ve found that people were indeed more likely to invest effort to
improve highwin probabilities than lowvin probabilities b = .74, clusteredSE= .17, p < .00},
OR=2.11 (95% CI:1.52 2.9]). This findingcannot bexplainedby regret aversion or bygeneral
aversion towasted effort since participants knew that the probability of finding out that their
decision did not influence the outcomwas the same in the high probabilities condition as in the
low probabilities condition. Howevelis findingdoes follow fronprospective outcome biat
high probabilities of winning, participants know thheir investment of effort is likely to seem
justified (by a positive outcome)so they are motivated to improve their chances. At low
probabilities of winning, participants know thiteir investment of effort isinlikely to seem

justified (by a positive outcome}¥o they are less motivated to irope their chances.
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Study 6: Participants were still more likely to expend effort to
increase high win probabilities than low win probabilities when
they knew they would find out whether their effort was pivotal
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Fig. 3: Percentage of decisions for which participants agreed to type “ab” the required amount of times in order to
increase the probability of winning a prize, as a function of whether the win probability was high or low
(manipulated within-subjects and across prizes). Bars to the left of the dotted line show results for each prize (i.e.,
between-subjects results) and bars to the right show results collapsed across prizes (i.e., within-subjects results).
Error bars to the right of the dotted line depict + 1 clustered standard error.

Study 7

In Studies 26, we found that people were more likely to work to increase or maintain high
probabilities of success than low probabilities of success. In all of these studies, we constructed
the stimuli so as to ensure that the low probabilities and the high probabiétiegqually extreme
(i.e., equally far from 50%). In so doing, we effectively ruled out that this finding could be driven
by a general overweighting afery small probabilities that is perfectly mirrored by a general

underweighting ofrerylarge probabities.
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However, somecholars have suggested that people may weigh low probabilities differently
from how they weigh high probabiliti€®elquié & Cillo, 2006; Kahneman & Tversky, 197%)
this is true, then it is possible to construct a scenario in which probability weighting could account
for our findings. Specifically, ithe probabilityweighting function isteepefor high probailities
than for low probabilitie$ thatis, if people arenore sensitivéo differences in high probabilities
than to dfferences in low probabilities thenwe would expect people to be more motivated to
increasehigh win probabilities than low win pbabilities.

InStudy7 we pitted this Aasymmet rofoarrgsultsoabaméti | i t y
our prospective outcome bias explanation. To accomplish this, we again asked participants to
indicate how much they would be willing to pay tar@ase high probabilities of winningoaize
draw (e.g., from 70% to 80%) or low probabilities of winning@ze draw(e.g., from 20% to
30%), but we also asked themsteparatelyindicate their willingness to pay to enfaize draws
at the two low win pobabilities (e.g., 20% and 30%) and at the two high win probabilities (e.g.,
70% and 80%). If oufindingsresult frompeoplebeingmore sensitive to the difference between
high win probabilities than low win probabilities, thaththreeof theseresultsshould emerge:

1. As observed in the previous studies, participants should pay more to increase high win

probabilities than low win probabilities.
2. The difference between how much participantsaparatelywilling to pay to enter the two
high-probability prize drawsshould be greater than the difference between how much
participants argeparatelywilling to pay to enter the two loyprobability prize draws
3. The size of Result 2 should equal the size of Result 1.

It is important to note that thesame predictions also follow fromanother alternative

explanation for our findings. Some reseaoththe goal gradient effestiggests that goals serve
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as reference points that operate according to the principR®spect TheorfHeath, Larrick, &
Wu, 1999) Becausd’rospect Theorjolds that people are diminishingly sensitive to increasing
losses, this account predicts that people wilifoee motivated to make progress toward a goal as
they get closertothe god.f one assumes that people adopt a
then this account predicts that people are more sensitive to differences between higher probabilities
(closerto the goal) than lower probabilities (further from the goa@bis account thus makes
identical predictions to those of the asymmetric probability weighting account. Specifically, as
well as predicting greater willingness to improve higher win probagsli{like prospective
outcome bias), it also predicts that greater sensitivity to higher probabilities should show up just
as forcefully in differences between peopl ed:s
(unlikeprospective outcome bia¥).
In contrast, prospective outcome bias predicts that people will pay moi@¢asehigh win
probabilities than to increase lomin probabilities, but it does not predict thhts effect will be
as strong when comparing (the difference between whatqme areseparatelywilling to pay
for the two highprobability prize drawsand (2) thedifference between what they areparately
willing to pay for the two lowprobabilityprize drawsTo understand whygcallthat prospective
outcome biagssertghatthe valuethat people place oanimprovementn alottery is driven at
least in part by thexpected outcond thatlottery. This isbecause theutcomeof the lottery can
be used to justify the costs incurred to acqthieEmprovementConsequety, althoughp e o p | e 6 s
valuation of anmprovementfrom an 80% toa 90% win probability ispartially driven bythe

appeal ofa 10% increase in their chances of winning, it will alsopbeially driven bythe

11 The findings presented thus far could also be consistent with loss aversion. In Online Supplement 13, we show
(mathematically) that loss aversianakes different predictions from prospective outcome bias, and that it cannot
account for what we find in Study 7 or Study 9.
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(relatively high) appeal of 80% win probabiliy. Similarly, althoughp e opl eb6s anal uat i
improvement from d0% toa 20% win probability ispartially driven by the appeal o 10%
increase in their chances of winning, it will alsodaetially drivenby the (relatively low) appeal
of a 20% win pobability. Thus when faced witla decision about whether to incur a cost so as to
improvechances of successeoplewill be more likely to dsso when thosemprovedchances
would be90% than when theyould be20%. Thisis what we have found thus far.

Importantly, howeverprospective outcome bias predicte such effect when people are
deciding whether to enter separate lotteribs.understand whyfirst considerthat deciding
whether toentera lottery is analogous to deciding whetheim@roveo n ewin probability from
0%. Thus, the expected value of the @Ai mprovem
identical to the expected value of the lottery its€lbnsequently prospective outcome bias
predictstha per sondés taoitdrywaltbe doiven solély bitsheapected value. For
example, it predicts that riskneutral persomill pay$1 morefor a 90% chance of winning $10
(expected value $9) than for an 80% chance of winning $&@ected value $8), but will also
pay $1 morefor a 20% chance of winning $16xpected value $2) than for a 10% chana#
winning $10 (expected value =)' In other wordsalthoughprospective outcome bias predicts
that people will be biased towardprovinghigher probabilities of suces, it does not predict that

there wild.l generally be greater di f f dhighences

2 This example assumes that people do not asymmetrically weigh probabilities. In the presence of both prospective
outcome biasnd greater sensitivity to differences between high vs. low probabilities, we would expect the difference

bet ween peopleds valuations of the 90% and the 80% | ottt
of the 20% and the 10% lottes. However, we would still expect for that effect to be much smaller than the effect of
peoplebébs greater willingness to incur costs to improve
This is because, when people are deciding whethergmve their chances of success, their greater valuation of the
opportunity to improve higher (vs. lower) win probabilities would be driven both by asymmetric probability weighting

and by prospective outcome bias. In contrast, when people are decidingntbetiterseparate lotteries, the greater

difference between their valuations of two higher (vs. lower) win probabilities would be driven only by asymmetric
probability weighting.
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probabilities of success than betwetteir separate valuations of two loprobabilities of

success?

Method
Participants. Participants were paid $10 for an héong laboratorysessiorin a northeastern

university, and this study was a-frfinute part of thissession We preregisteredo collect
participants froma weeklong serief lab sessiog aiming to get 200 participés in total. We
also preregistered to include only the original response of any participant who completed the study
more than onceresulting in3 exclusions After all preregisteredexclusions, including some
described below, our final sample compridd® participantgmean age =27, 650% female).

Design. Participants decidechow much they would be willing to pay to increase their
probabilities of winning each of 1jirize draws (probability increasgiestion}, and toenter each
of 20prize drawqseparate probabilitiaguestiony Half of the prize draws in each condition had
low win probabilities(i.e., below 50%pndthe othermalf hadhigh win probabilities(i.e., above
50%). There werefive different prizes,and for each prize, participants made six decisions.
Specifically, foreach prize, participants indicatéfteir willingness to pay to (lipcrease a low
win probability(e.g, from 3% to 9%) (2)increase a high wiprobability €.g, from 91% to 97%)
and(3-6) enteraprize drawat each of the four possible win probabilities (e.g., 3%, 9%, 91%, and
97%).For example, if participants could increase their win probabilftiesn 3% to 9% or from
91% to 97%for a given prizethe same participants wouddsoindicatetheir willingness to pay
to enter draws for the same prizeath of 3%, 9%, 91% and 97%eoreactp ar t i ci pant 6s d
about eaclprize, we randomlyirew one set of probabilities frofour possible set:3%, 9%,

91%, 97%; {6%, 12%, 88%, 944 {6%, 15%, 85%, 94% and{11%, 20%, 80%39%;} .

13 We prove that this prediction follows from our model of prospectiveomaéchias in Online Supplement 12.
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Procedure.At the beginning of the survey, we explainegéaticipants that they woultiake
30 decisions aboutow much they would be willing to pagitherto increase th@robabilities of
winning prize drawshat they were automatically entered irdptoenter prize drawat givenwin
probabiliies To ensure thaparticipants took their decisions seriously,twethfully told them that
we would randomly select one ofette30 prize drawsto conduct for real, and we displayed a
selection of the prizes on a table at the front of the rabi@.determined whether or at what
probability participants were entered into the selected prize draw using a procedure that was
designedo incentivizeparticipants t@accurately report their willingness to pd@ecker, Degroot,
& Marschak, 1964%*

After explainng this procedure to participantge encouragdthem to givegranular responses
by askng them to respondb all of the questions centsrather than dollarsOn this page, we
asked them to wie $9.87 in cents as an examaie allowed them to proceedlpafter they had
successfully Pater e dapwertBiEompréhension questioabout the
instructions in which they had to confirm th#tte survey would randomly select one of the prize
draws to conduct for reaDn the next page thegnted theimotivation to win each of the prizes.

At this juncture, the survey software counterbalanced whether the participants firsteahswer
the 10 questions about increasing win probabilities or the 20 questions about entering prize draws

at given pobabilities Before starting thélock of questions about increasing win probabilities,

14 Specifically, for the selected decision, we randomly generated a bonus payment that the participant would have to
Aspendd if they reported being willing to ppzagraweot | east
increase their win probability. For example, if the survey software randomly generated a bonus payment of $0.25, and

for the selected prize draw, the participant had reportedtteaivould be willing to pay $0.40 to increageir win

probability from 3% to 9%, then becauey werewilling to pay more than the bonus payment ($0.40 WTP > $0.25

bonus paymenttheywoul d not receive the $0. 25, and would instea
win probability. However, if thewsvey software had instead generated a bonus payment of $&§®ould have

been willing to pay less than the bonus payment ($0.40 WTP < $0.50 bonus paymenteyiwisyld have received

the $0.50, and entered the prize draw at the baseline 3% @ibhprb i | i t y . Since participant s
pay did not influence the size of the randomly generated potential bonus payment, participants were incentivized to
report it honestly.
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participants answered a comprehensioeck question in which they had to confirm tihaty were
indeed answering questions abautreasingtheir chances of winning a prize, as opposed to
enteing into a prize draw at a given probabiliBarticipants thereported their willingness to pay

to increase their win probabilitiewith eachquestionpresentedne at a time on the computer
screen adin a random ordefFor eachquestion we informed participantsf the prizewhat their
baseline probability of winning would be, and what their increased probability of winning would
beif they reporteda sufficiently high willingness to paysee Figure4 for an example of what
participants saw oan Amazorgift card trial

Similarly, before starting theéblock of questions abouéntering prize draws, participants
answeed a comprehension check question in which they had to confirm that they were indeed
answering questions aboaehteing into a prize draw at a given probabilitags opposed to
increasingtheir chances of winning a prizBarticipants thereported their willhgness to pay to
enter the prize drawsvith each questiopresenteane at a time on the computer screen iaral
random orderFor eachquestion we informed participantboth of the prizeand of what their
probability of winning would b if theywere etered into the prize draggee Figure}).

After participantanade their decisions, the survey randomly selected oneiofébponseto
implement for realinformed participantsboth of which response had been selected ahthe
implications of this response for their chances of wintiregrelevanprize, and finally, revealed
the outcome of the prize drdifithey were entered into)itParticipants were paid as $tudies 2,

3,and 6
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Screenshot of Separate Probability question (corresponding to baseline probability of winning)

What is the most that you would pay in order to have a 88% chance of winning a $5
Amazon gift card?

Please answer in CENTS, not dollars.

Screenshot of Separate Probability question (corresponding to increased probability of winning)

What is the most that you would pay in order to have a 94% chance of winning a $5
Amazon gift card?

Please answer in CENTS, not dollars.

Screenshot of Probability Increase question

Imagine you were already in the following prize draw.

Prize: $5 Amazon gift card
Probability of winning: 88%

What is the most that you would pay in order to increase your probability of winning from
88% to 94%7

Please answer in CENTS, not dollars.

Fig. 4. Screenshots of the High Probabilities condition for the Amazon gift card tnal in Study 7.

Resultsand Discussion

We preregstered twoadditional exclusion rules in order to ensureatlparticipants were

motivated to win the prizes and understood the instructions sufficiéntst, we excluded all
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decisions from any participant who failempass all three comprehension check questions within

two attempts. Seconds inStudies 23, and 6wealsoexcluded decisions about prizes for which
participants rated their mot i v at-poontnscatke ¢1 =wi n a
AExmeley unmotivatedo t o .Thisteftus with140pamcgpants antdot i v a
1,724 0bservations for our main analysis.

For each item/participant, we analyzed four key variables: (1) their stated willingness to pay
to increase high win probdities, (2) their stated willingness to pay to increase low win
probabilities, (3) the difference between how much they were separately willing to pay to enter the
prize drawat the two high win probabilities, and (4) the difference between how much drey w
separately willing to pay to enter thaze drawat the two low win probabilities. Variables (1) and
(2) r epr es estatedwiliagndss tc pap ta mdrease high and low win probabilities,
whereas variables (3) and (4) represent tingiied willingness to pay to increase high and low
win probabilities.

If people are more motivated to increase high than low probabilities because they are more
sensitive to the difference between high than low probabilities, then the difference between
partic i pant s6 st at e diewl)landi2phghould besthe tsame asahe slifference
betweentheir implied willingness to pays (i.&(3) and (4). If this effect is instead driven by
prospective outcome bias, then the difference betpaditipan s 6 st at ed wi l |l i ngne
(1) and (2))should be greater than the difference betwtbeir implied willingness to pays (i.e.,

(3) and (4)).

Each participant provided up &9 observationsfor each of the fivgrizes they contributd

four observationsonefor each cell of the 2sgparate probabilities vs. probability incréase

(low probabilities vs. high probabilities) desigro limit the effects of outliers, wpreregistered
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to winsorize this dependent variable at tieahd 9% percentiles of all observationghat is, all
observations below thé"percentile were treated as equal to theércentile, and all observations
above the 98 percentile were treated as equal to th® 9&rcentile We regressed this dependent
variableon afi hi-pgrhobabi | i t i e s ¢codedovardhblet-0.50=nlow pbabilities s t
condition; 0.5=hi gh probabilities-i condaseony ecodkd fiipo b
variable (0.5 = separate probabilities condition; 0.prebability ircrease conditionand their
interaction, clustering standard errors by participant and including fixed effects fatesach

Figure5 displays the resultfRkeplicating the previous studies, there was a highly significant
effect ofthei hi gh pr ob abild=i25.19elssteredSE=r8 @9, <i.001) indicating
that participants paid more to increase high win probabilities than to increase low win probabilities.
There was also a highly significant effecttbbfi pr o b a b ialsietoy ciocowmad.23) o n ,
clusteredSE= 4.48 p < .001, indicating that participaiitstatedwillingness to pay to increase
their win probabilities exceeded theimplied willingness to pay to increase those win
probabilities. Most important, however, svéhatthe high probabilities< probability increase
interactionwaspositive anchighly significant b = 39.03 clusteredSE= 5.18 p < .001'® This
interactionindicatesthat althoughparticipants were willing to pay more to increase high win
probabilities than lowvin probabilities, this effect wanuch weakewhen calculatingheimplied
willingness to pay to i ncr e asparatevieportepthecbabi | i
willingness to pay to enter prize draatseach of the possible win probabilitiésdeed, although
participants in Study paid significantly more to increase high than low win probabilities when

they were asked directhys = 45.3Q clusteredSE= 4.44 p < .00}, they did not exhibit such a

S We confirmedthe significance othis interaction in an additial preregistered analysis aadurther exploratory
analysis(seeOnline Supplemert0).
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strong (or even significant) preference when indicating how much they would be willing to pay to
enter separaterize drawsat different probabilitied) = 6.27, clusteredSE= 3.59, p = .083.

In sum, if people aremore sensitive to differensebetween high probabilitieshan to
differences between low probabilities, this effect is small, and cannot explain the very strong
tendency to be more motivated to increase high vs. low win probabilities that we have oimserved
our studiesThus, the results of Studyafeconsistent withprospective outcome bialsut notan
alternative expl an asymwmeatricsbnsiteity tbhigh vs.loy probabilites pant s

(Delquié & Cillo, 2006; Kahneman & Tversky, 1979)

Study 7 increase condition: WTP is greater to increase Study 7 separate condition: Differences between WTP at the potential
high win probabilities than low win probabilities probabilities are similar whether probabilities are both high or both low
[ Low probabilities (e.g., increase from 11% to 20%) [ 1 Low probabilities (e.g., difference between WTP at 11% & 20%)
[ High probabilities (e.g., increase from 80% to 89%) [ High probabilities (e.g., difference between WTP at 80% & 89%)
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Figure 5. The left panel exhibits participants’ willingness to pay (WTP) to increase a win probability, as a function
of whether the potential probabilities were both high or both low (manipulated within-subjects). The right panel
exhibits the difference between participants’ WTP for a higher probability of winning a prize and their WTP for a
lower probability of winning a prize, as a function of whether the potential probabilities were both high or both low
(manipulated within-subjects). Within each panel, bars to the left of the dotted line show the results for each prize
and bars to the right of the dotted line show results collapsed across prizes. Error bars to the right of the dotted line
depict = 1 clustered standard error.

Study 8

We designed Stud§ to moredirectly test whether prospective outcome bias can explain the
effects in Studies-Z, in which peoplevere more motivatetb increase high rather than low
chances of success. According to prospective outcome bias, this effect arises because people

anticipate how outcome bias will make them fabbut a costly decisiorthat is, a successful
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outcome willmake the decision seem justified and thus the costs of such a decisidesteel
painful, but an unsuccessful outcome will make decision seem misguided and thus make the
costs of the decisiomorepainful. Importantly, peoplé&now that they are more liketo feelbetter
aboutincurring costgo improve highratherthan low chances of successdthus they are more
likely to do so

If this accountis correct, then individual differences in the extent of outcome bias should
predict the preference for provingmorefavorable chancesf successSpecifically, people who
exhibit greater outcome bias with respeca tiecision tamprovetheir chances of success should
also exhibit a greater preference for increadigh chances of success ovew chances of
success. We test this prediction in St@&dysinghypothetical scenarios that were very similar to
thosethatwe used in Study.3-or each scenario, we askparticipant$wo sets of questions. The
first set measuckther relative preferenceof increasing favorable over unfavorable probabilities
of success, and the second set medsowmécome bias with respect to the decisionniprove
chances of succed§prospective outcome bias is drivitige results, then participants who show
the mosbutcome bias for a specific scenario should also be most likehote greater motivation

to improve high vs. low chances of success for that scenario.

Method
Participants. We recruited participants from Amazc

Participants reeived $100 for completing the study. Wareregisteredo collect data fron00
participants.In the event of multiple responses from a single MTurk ID or IP address, we
preregstered to include the original response only, resultingdiexclusions, and a final sample
of 373 participantymean age 382, 46.0% female).

Design.The scenarios we used in Study 8 were the same as those we used in Study 5, with

slight modificationgsee Tabl& for a summary of these scenariddpwever, tokeep the survey
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at a reasonable length, participants were randomly presentednlyitbix of the eight scenarios.

For each scenariparticipantsaanswered two sets of questioRgst, they answeretvo questions
designed to measure theelative preference for increasing favorable over unfavorable chances of
success® Second, they answered two questions designed to meagooene bias with respect to

the decision to improve chances of succéS8pecifically,we asked participants howel would

feel about the decisioto take actionto improvetheir chances of succesoth given that the
preferredoutcome occurred and given that tegspreferred outcome occurred.

Table 2.Scenarios used in Studies 5 and 8.

Required action to improve Possible change in probabilty
Focal outcome probabilties Unfavorable Favorable
probabilitie s probabilities

Achieving success

Successfuly suing Hiring an expensive lawyer From 5% to 8% From 92% to 95¢
Winning local state legislature Donation to local party ~ From 4% to 11% From 89% to 96¢
Investment for a start-up Adding a new service  From 5% to 12% From 88% to 95¢
Publishing a book Hiring an editor From 5% to 8% From 92% to 95¢

Avoiding failure

Patient fatality Painful treatment From 96% to 91% From 9% to 4%

Product imitation by rival File a patent From 97% to 93% From 7% to 3%
Laptop breaks Expensive PC repair store From 95% to 78% From 22% to 5%
Misguided regulations Lobbying campaign From 96% to 81% From 19% to 4%

'probabilitiesare expressedn this tablein termsof the focaloutcome asthey weredis playedto participants So, for
positive, "achieving-successbutcomes the probabilitiesrefer to the likelihood of the positive outcome,and for
negative, "avoiding-failure” outcomes, the probabilities refer to the likelihood of the negative outcome.

18 As in Study 6, in 4 of the 8 scenarios, success constitutes attaining a positive outcome (and participants saw the
potential probabilities of thpositive outcome)and in the other 4, success constitutes avoiding a negative outcome
(and participants saw the potential probabilities ofrtbgativeoutcome).

17 After these questions, participants also answered two questions designed to measure their outcomeebkjzecwith

to the decisiomotto improve their chances of success in a given scenario. Although we preregistered to incorporate
these questions into our overall measure of outcome bias, we later realized that doing so muddies the interpretation of
this measte, making it less a measure of outcome bias and (potentially) more a measure of anticipated regret. When
we follow our preregistration and use these items to construct our measure of outcome bias, the results are still very
highly significant in our predted direction. See Online Supplement 11 for details.
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Procedure. At the beginning of the survey, before participants read any scenarios, we told
themthat they wouldudge how likely they would be to take action to improve the chances of
various outcomes. On the next page, participants answered an attention chech gquestich
they had to confirm this instruction. If they failed to answer correctly on their first attempt, the
survey prevented them from continuing and we collected no data from them.
Participants then saw 6 of the 8 possible scenariosafserdeactscenarioansweredhe two
sets of questiong-or examplesome participants read the following scenario
Imagine your business stanp is looking for investment, which it needs to be a sustainable
source of income for you. There is a big, local investnfund that is considering making
an investment in your staup. You could add a new service to your stgrtto increase
the chance of getting the investment. You know the new service would appeal to the
investment fund, but it does not fit in yourremt business plan.

On the same page as this scenario, we then asked the first set of questions, desigasdr®

the relative preference for increasing favorable over unfavorable chances of sbpeeggally,

we asked participants the followingegtiors at bothunfavorableprobabilities (used in the main

text) and favorable probabilitieéin brackets) with order counterbalanced betwesabjects.

Participants answerash a7-pointscale fromEfi Ver y unl=iik/eelryo Itik el y o0:
Al ma g i theze istaBh% [B8%)] chance that the investment fund will invest in your start
up without the new service, and a 12% [95%] chance that the investment fund will invest
in your startup if you add the new service. How likely would you be to add the new
servce®

Over the nextwo pages, we then asked the second set of questions, desigmedgare

participants6é susceptibil it ytoimpsovetheirtcltaoceseof bi as
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successFirst, we told participants to imagine that they added new service, and then or7a
pointscale from1=A Ver y b=afd\We rtyo g7o o dtbemhow ¢heyaveukd dedl about
this decision given that the desired investment was attained, andawethey would feel about
this decisiorgiven that thalesirel investment wasot attained®

After answeringthesetwo sets of question®r the six scenariggarticipantsentered their

demographic information.

Resultsand Discussion
Following ourpreregstration, we measured the relative preference for increasing high over

low chances of success using the first set of questions for each scenario. Specifically, we calculated
the difference between part itheywowdnthles actiomat i ng
favorableprobabilities of success and thguivalentating atunfavorableprobabilities of success.
We regressedhis dependent variable on a constant teamd weclusteed standard errors
Consistent with our previous studiege found thaparticipants preferred to improvavorable
probabilitiesoverunfavorable probabilitiedy = .44, clusteredSE= .05,p < .001

Importantly, we predicted that this preference would be greater for participants who exhibited
greater outcome bias with pect to the decision to improve chances of sucédesmeasured
outcome bias by calculating the difference bei
if they acted and achieved a successful outcome froragtalentrating for if they actednd
did not achieve a successful outconWe regressed our dependent variable on this measure,

including fixed effects for scenario and clustering standard errors by participant.

8 We then asked participants to imagine that theyndichdd the new service, and asked the sameequestions in

the same ordeilo avoid confusing participants, across all scenarios, we always asked the two questions about the
decision to act beforthe questions about the decisiapntto act, and for each possible decision, we asketh the
guestion that assumelde successful outcome beéthe question that assumed tiesuccessful outcome.
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As predictedye foundthat participantsvho were more prone to outcome$far a particular
scenario were also moligely to be motivated to increase faadie vs. unfavorablerobabilities,
b = .17, clusteredSE= .02, p < .001.Figure6 shows that the tendency to be more motivated to
increase favorable vs. unfavorable probabilities was observed most strongly for those with the
greatest outcome bias, and that this tendency was absent among those who exhibited no outcome
bias. Thispatternsupportsour prospective outcome bias account. When people expect to judge a
decision more favorably after success than after failure, they are also more motivated to increase
high rather than low probabilities of succe&ad, when they do not expect jodge a decision
more favorably after success than after failure, thepainmore motivated to increase high rather

than low probabilities of success.
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Study 8: Greater outcome bias for decisions to act predicts
greater preference for increasing high chances of success
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Preference for increasing high
over low probabilities of success
o

o

-1 0 1 2 3 4 5 6

Outcome bias for the decision to
act to improve chances of success

Fig. 6: Participants’ relative preference for mcreasing favorable chances of success in a given scenario over
unfavorable chances of success, plotted as a function of their outcome bias with respect to the decision to increase
chances of success in that scenario. Each participant provided 6 observations, one for each of a randomly
determined 6 of the 8 scenarios in Table 2. Error bars depict + 1 clustered standard error.

'The preference for increasing favorable over unfavorable chances of success is measured by the difference between
participants’ ratings of how likely they would be to improve their chances of success (on a scale from 1 = “Very
unlikely” to 7 = “Very likely™) at favorable chances versus at unfavorable chances.

ZQOutcome bias with respect to the decision to act is measured by the difference between participants’ rating of how
they would feel about a decision to act (on a scale of 1 = “Very bad” to 7 = “Very good”) if they achieved a
successful outcome versus if they did not achieve a successful outcome.

Study 9

Studies 28 establish that people are more willing to increase chances of success when those
chances are already hignd that prospective outcome bias is the likely explanation of this effect.
In Study 9 we examine a different prediction of prospective outcome Baaple will preferto
increase the probability of winning larger reward by a smaller amount than to increase the

probability of winninga smaller reward by a larger amount.
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This prediction follows from the notion that potentially unnecessary costs will feel more
justified, and thus less painful, if the decisitanincur those costss accompanied by a more
positive outcome (i.e. a larger priz&)p illustrate imagine that sonmmeinvests to increase their
chances of winning $100 from 89% to 90% (and sartbiease in thexpected value dhe lottery
is $1 = @0%- 89%)x $100).This person is likely tavin a large sum of $100, and so they are also
likely to feel extremely good about the outcome and thus the decision to invest. Consequently,
when given this opportunitypeople who anticipate their evaluatiafisheir decisionsvill be very
inclined to investNow insteadmagine that somaneinvests to increase their chances of winning
a smaller sunof $10 by a greater amount, from 80% to 90% (and sintirease in thexpected
value ofthe lotteryis again $1= (90%- 80%) x $10). This person is likely tovin a small sum of
$10, and so they are also likely to feel gdmd-not-great about the outcome and thus the decision
to invest. Consequently, when given this opportympgople who anticipate their evafioas of
their decisionsvill be only moderatelynclinedtoinvestSi nce peopl eds deci si
thus theiranticipatedd e ci si on eval uati ons, are tied to
effect on the probability of success, a persdmw\nvests to increase the probability of winning
$100 by 1% is likely to anticipate feeling better about his/her decision than a person who invests
to increase the probability of winning $10 by 10%. Thus, holding constant the potential increase
in the exgcted value of the lottery, prospective outcome bias predicts that people will be more
likely to invest to acquire amallerimprovement in the chances of winnin¢aeger prize than to

acquire darger improvement in the chances of winningraallerprize®

19 In Online Supplement 12, we show (mathematically) that our model of prospective outcome bias makes this
prediction, and in Online Supplement 13, we show that loss aversiomaloaake this predimon.

O |
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Method

Participants. Participants were paid $10 for an héong laboratorysessiornn a northeastern
university, and this study was a-frfinute part of thissession We preregisteredo collect
participants froma weeklong series of lalsesgns, aiming to get 150 participants in totslle
also preregistered to include only the original response of any participant who completed the study
more than oncgeresulting in2 exclusions After all preregisteredexclusions, including some
describedelow, our final sample comprised 114 participgnisan age =25, 56.1% female).

Design. Participantsmade 16 decisions abowhether to improve their chances of winning
various monetarprizesbyt y piamg ofin a akgeenlmoant af timesoreightof these
decisions, theootential win probabilitiesvere low (i.e., below 50%)yand for the other eight of
these decisions, the potential win probabilities wegh (i.e., above 50%Within both the high
and the low probabilities conditions, fowf the decisionsnvolved a large potential win
probability increase of 25%for relatively small monetary prizesand the other four decisions
involveda smallpotential win probaitity increase 06% (for relativelylarge monetary prizes

To ensurdhat theincrease in thexpected value ahe prize draw froninvesting effort was
the same across conditignsach monetary prize in the 25% probability increase condition
correspondedo a monetary prize in the 5% probability increase dmmithat wasfive times
larger For example, the first row of TabBsshows that, on one triad the 25% probability increase
conditon partici pants were asked whbS@timesirordertney wo L
increase their probability of winnir§0.10 from 4% to 29% (low probabilities conditipar from
71% to 96% (high probabilities condition). Thus, therease in thexpected valuef the prize
draw fromt y pi ng f ab calway§b0.025 =(29%6 4%)x $0.10. The fifth row of Table
3 shows tlat, on the corresponding trials in the 5% probability increase condp@micipants

were asked whether t hey 50tmes$ id ordeeto warebske theirg t o
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probability of winning$0.50(= 5 x $0.10)by a smaller amount such fiem 14%to 19% (low
probabilities conditionh or from 81% to 86% (high probabilities condition)Thus, as for the
dedsions detailed in line 1 of Tablg theincrease in thexpected valuef the prize draw from
typing fiabo 50 t i meB%)wa0H0.Tocontml fdb [rabdbitypweightir(g,l 9 %
we sampled the 5% probability increases to span the same range of probabilities as the 25%
probability increases. For example, if a participant was assigrauteatial 25% probability
increase from 4% to 29%6r one of the prizes, the corresponding 5% probability increase for that

prize would be sampled from one d#6-9%, 9%14%, 14%19%, 19%24%, and 24%29%



Table 3. Study 9 stimuli.
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Required instances ¢

Possible increase in win probability

Priz typing "ab" to increast Low probabilities High probabilitie s
win probability
25% probability increase (small prizes)
$0.10 50 From 4% to 29% From 71% to 96%
$0.20 75 From 5% to 30% From 70% to 95%
$0.25 100 From 6% to 31% From 69% to 94%
$0.40 125 From 7% to 32% From 68% to 93%
5% probability increase (large prizes)
Example of randomly Example of randomly
sampled 5% increase sampled 5% increase |
win probability: win probability:
$0.50 50 From 14% to 19% From 81% to 86%
$1.00 75 From 15% to 20% From 80% to 85%
$1.25 100 From 16% to 21% From 79% to 84%
$2.00 125 From 17% to 22% From 78% to 83%

“Thefirst, secondthird, andfourth prizesin the 5% probability increasecondition areeach5 times
the value of the first, second third, and fourth prizesin the 25% probability increasecondition,
respectively.Thus,the potentialincreasein the expectedvalue of the prize draw was controlled
across conditions.

2For each decision in the 5% probability increase condition, we randomly sampled the 5%
probability increase from a set of 5 probability increasesspanningthe full range of the
corresponding5% probability increase(to controlfor probability weighting). For example for the

decisionin the 5% probability increasecondition (5" row) correspondingo the 25% probability
increasefrom 4% to 29% (1% row), we randomly sampledfrom the following probability increases
4%-9%, 9%-14%, 14%-19%, 19%-24%, and 24%-29%.
Procedure.At the beginning of the survey, we explainegéaticipants that they woultiake
16decisionsaboutwhether to improve their chances of winniragious monetarprizes bytyping
A a o a keyboarda given amount of times o ensure thaparticipants took their decisions
seriously, weruthfully told them that we would randomly select afehese & prize draws to

conduct for realParticipantshenanswered two comprehension diiss about these instructions,

paralleling those of Study 2.
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Immediately after responding to the comprehension questanscipantspracticedtyping
A a K@D times They then made their decisions, which were presewieel at a time on the
computer screen anidh a random orderfFor eachdecision we informed participantsf the
monetaryprize, what their baseline probability of winning would be, and whatr tir@ireased
probability of winning abu ltrdijerddemountof timesSeg agr e ¢
Figure7 for an example of what participants saw onAneazongift card trialand see Tabl&for
details of each prize draw

Participants wergoaid as in Study 2At the end of the survey, participants entered their

demographic information.

Resultsand Discussion

We preregsteredanadditionalexclusion rulen order to ensurthatthe participants understood
the instructions. Specificallje excluded alldatafrom any participant who failed the first
comprehension question on their first attempt, leaving us Wi#h participants and 824
observations for our main analysis.

We had two hypotheses. First, aghe previous studies, we predicted tipsople are more

likely to invest effort to improve already favorable chances than unfavorable ch@acead, we



