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Abstract
Time pressurés acentral aspect adconomicdecision makingnowadayslt is therefore
natural to ask how time pressure affects decisions, and how to detect individual
heterogeneity in the ability to successfully cope with time pressurthe context of
risky decisions we ask whether a personperformance undetime presgre can be
predicted by measurable behavior and traitsl whether suchmeasurementself may be
affected by selection issues. We find tha ability to cope withime pressure varies
significantly across decision makelsading to selectegubgroupghat differ in terms of
their observed behavieand personal traitdoreover,measures ofognitive ability and
intellectual efficiencyointly predict individuals’ decision qualitgnd abilityto keeptheir

decisionstrategyunder time pressure.
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1. INTRODUCTION

Many, if not mostdecisionsn the workplace are made under time pressure t(Rai
and Ramarajan, 2016; Wheatley, 200Qonsequently,asearch in decision making has
recently started to investigate hawime constraintnfluencesindividuals’ preference
andchoices(for an overview, Spiliopoulos and Ortmar2917). By randomly allocating
subjects into time pressure condigpthe litemturehas successfullidentified its causal
effects in a variety olomains includingrisky, social,andstrategic behavior (e.g., Sutter
et al., 2003, on bargaining; Kocher and Sutter, 2006, on beauty contests; Baillon et al.,
2013, on decisions undemaiguity; Kirchler et al., 2017, on risky decisions; Buckert et
al., 2017, on imitation in strategic games; Haji et al., 2016, on bidding in auctions).
However,these causal effectshould be interpreted withaution, becauseof two
potentially seriousproblems both relating to issues of sel§election First, because
people differ in their ability to cope with time pressure (e.g., Claessens, €20@7;
Eisenhardt, 1989; Maruping et al., 2015, and reieze therein), we expepeopleself
selectinto decision environments with a different degree of time pressure. That is,
outside theexperimentalaboratory, candidates sedélect into activities and occupations
and thus into jolvelated decisiommaking environments. In contrast, participants in
expeiments are exogenously assignedteatment conditiosithat may not fit well with
their tastes and skills (Omar and List, 2015). External validity of the \wdaber
experimental behavior thus cannot be taken for granted. Despite similarity of the
experimemal and the natural decision environmefts term of time pressurglthe
decision makers may systematically differ across the two settings insekslfed way.
Importantly, while external validity is an issue in any empirical study, it isr@ centra
aspect in laboratory experiments that explicitly aim to mimic natural decision
environments. Understandinghe personal traits associated with the ability to perform
under time pressuneould allowan assessmenf selection in the field, anthusof the
external validity of average causal effects based on the distribution tsf itra@ctual
decisionenvironmentsldentifying such traits is one aim of the current paper.

! External validity may be less of a problem in other contexts, for exammaditnited offersto consumers
(Sugden et al., 2015), where sefflection is less likely.
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Second if time pressuraes substantial and relevant in an experiment, some people
will violate the time constraint. This leads to problems of the internal, rather than the
external validity of the time pressure effects, because the sample of declssenged in
the data set is seffelected’ Failure to take these selection effects into account may
therefore result in a false interpretation of the observed behavior in terms oftjpopula
averages. For example, Tinghotg et al. (2Gi8uethat failures to replicate time pressure
effects on coogration in ethical dilemmg®and et al., 2012nhay be due to the original
studies excluding about half of the participants because of a failure to meenhe¢he t
constraint Casari et al., 20Q7make a similar observation in the context of auction
bidding).

The current study aims to shed light on such heterogeneity and the reseligciipn
effects in the presence of exogenously imposed time pre3sutkis end, weseparately
analyze subsamples of subjects who, f@spectivelysucceedto react in iime, in terms
of their behavior and trait¥¥e demonstrateéhat overlookingthe selection issue in this
context would result ina very different assessmentf the performance under time
pressureWe focus on the domain of risky decisions. In appendix, Avé. review the
findings of theexperimental literature in this domaWM/eindicat for each study whether
there is a potential threat to internal validity because of substantial violafitmstione
constraints or whether there is low time pressure, questioning relevance. Table Al
suggestghat selectiorproblemsshould be taken seriously in the interpretatiorcanisal
time pressure effects on risk taking.

Observing that selection issues are at the heastgdriments with time pressure and
other adverse conditions, we are the firs(lfpdirectly measure the empirical relevance
of selection effects and (2gst whether there are individuédvel correlates based on
observable background variables that ¢enused as predictofer the ability of a
decision maker to cope with time pressure, and thus the propensgff-telect into
time-pressureenvironmentsThe fact that decision makers differ in their ability to deal
with time pressure requirass topredict this abilityif we aim toensure that decision

2 A similar problem exists in studies on the effect of stress on decisikingnavhere analyses of data are
typically restricted to those participants who show a cortisol reagtider stres§Trautmann, 2014).
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makers are allocated to environmentsnrefficient way> We use the terrtime pressure
resistanceor such ability. It relates to differences in the decision process, incluuing t
decision maker’s me management. Our study aims to provide insights into these
processes, and how they differ between decision makers. To this end, we dattheon

risky decisions under time pressure, augmenting a design used in Koche@13).t¢

allow for both beweensubject and withirsubject analyses of behavior across time
constrainecconditions.That is,we observe each decision maker’s risky choice behavior
both in the presence and in the absence of time pressure for a similar set of risky
alternatives.

To test whether individual differences predict decision quality under time pressure,
we assess participants’ scores on a measure of cognitive ability, measureof
intellectual efficiency, and a set of personality traits. Importantly, whddormance
unde time pressure can be measured in many ways, a risky decision taslesequir
complex reasoning and has no obvious solution from the perspective of the decision
maker (because optimal choices depend on preferences). Consequently, the decision
maker has tachoose a decision strategy, and this strategy may be affected by time
pressure(Ordoiiez and Benson, 1997). Our performance measimeto detect such
shifts in strategy. The details of the experimental design, including owsunesaof
cognitive ability and intellectual efficiency are described in the next section

Employing this design to study persenvironmentinteractions in the context of
time pressure, we observe the following results. Firstolbserveclear differences in
decision styles across people in the absence of time pressure,amnittten associated
with the success in mastering the time constraint when it is present. That is, setectio
highly relevant for internal validity. Seconagh attemptingto thenpredictthe ability to
perform under time pressure, we find that thag® score high in cognitive measures
and have high selfficacy performbetter and are less likely to miss the deadline
although cognitive measures only possess predictive power joiMigreover,
individuals’ decision style (defined belown)the absence of time pressure corralatéh

3E.g. HR managers of investments firms should be able to predidiititg ta resist time pressure of

prospective traders when making hiring decisions.



performance under time pressuléet, we note that there is still an important role of
unobserved factor®We discusghe implicationsof our findings or the external validity

of time pressure effects decision makingn the wild

2. STUDYING SELF-SELECTION IN AN ADVERSE TIME -PRESSURE ENVIRONMENT:

EXPERIMENTAL DESIGN

We implementan experimental structure that allows usotiserve both betweemnd
within-subject differences insky decisioamakingbehaviorin atime-constrained versus

an urconstrained environmenthis is how we canausally identify the effects of time
pressure on risky decision makiatthe individual level. As decision makers are likely to
show different reactions to adverse decision environmemés measurepotentially
selectionrelevant individualcharacteristicshat may explain thee differences We can

for instance examinehow time pressure affectifferent groups of people, say people
who can visa-vis those who cannot cope with time pressure, and provide insights into
their behaviorabsentime pressureéWithin time pressure or no time pressure condgion
we canalsocorrelate personal traits with our performance measuraadestandwhy

some peoplean cope with time pressubetter than others

More specifically, for each participant we observe (i) risky choices ialiekence of
time pressure; (i) risky choices in the presence of time pressure; (iii) a meafsur
cognitive ability(“1Q”) ; and (iv)a measure of intellectual efficiency (“IE”). We discuss
the different tasks and measunesietail bebw. The general structure of the experiment
carefully counterbalances the order of the different parts as shown inIldle setup
allows us tatest the hypotheses (1) that those who violate the time constraint under time
pressure make substantiallyfdiient choices in the absence of time pressure; and (2) that
behavior undethe adverse influence dime pressuras predictedoy decision makers’

behavior in theabsenc®f time pressurand their observableaits



Table 1: Treatment Design

Treatment Part 1: Indiv. Part 2: Risky Part 3: Risky Part 4: Indiv.
(#obs) Differences Choices Set 1 Choices Set? Differences
1(93) 1Q Time pressure No time pressure |E

2 (94) IQ No time pressure Time pressure IE

3 (96) IE Time pressure No timepressure 1Q

4 (96) IE No time pressure Time pressure IQ

Notes 1Q: measurement of cognitive ability; IE: measurement tdllectual efficiency; a: a set of pure
gain choices was added after Set 2 to give subjects the possibility to eapotetial losses in sets 1 and
2 (see section 3). Note that the 1Q and IEasks allowed subjects to move back and forth across items

while this was not possible in the risky choice tasks.

Each set of risky choices (Set 1 and Set 2) catsigt24 binary choices (see Table
A2 in the appendix for a full description). Timeepsure was imposed by setting time
limits for each of two 12tem subsets of choices within each of these two sets of risky
choices. In particular, each set coreilsof (i) one subset of 12 binary choices that
compare pure losslotteries with mixed lottiees of lower expected value (“prominent
gain”); and (ii) one subset of 12 binary choices that condppuoee gain lotteries with
mixed lotteries of higher expected value (“prominent loss”). A detailed gésariand
motivation of these choice tasks is@ivin Section 2.3 An important feature of the time
pressure implementation is that the time limdsimposed on the subset level, not on
each choice itemThat is, participants could go through the items in each subset at their
own pace and therefore had to organize the allocation of time to the different choices
efficiently. However, subjects were not allowed to go back and recorsdar choices.

* Because losses were possible in the lottery choices, we inclndéteeset of lottery choices after the
main task (Set 2 / Part 3) that gave subjects the possibility to earn baclssey flmm sets 1 or 2. See
section 2.3 for details.

® Both forms of time pressure are commonly observed irlifeand therefore impoant to study. Gabaix

et al. (2006) offer a good analogy of these two forms of time pressure itextoofia shopper at Walmart:
time pressure imposed on individual items is analogue to buying a TV whisgdering its many
attributes; time pressure imposed on set levels is similar to a situatéva thle shopper wants to buy other

products (each with different attributes) within her time budget.



In contrast tasituationswhere time pressure is imposed on individual items, varying time
pressure at the subset level adds an additional layer of complexity.dDetiakers have

to simultaneously allocate their time budget to the respective items, while corgsitierin
decision problem in the face of time pressure. This allows us to identify time
management abilities and strategies to cope with time pressure of those wiethimla

time limit, and those who do not.

To make time pressure and no time pressure conditions as similar as poss$iéle in t
presentation of the instructions and the task design, the unconstrained task also involved a
time limit. However, this limit was selected such that it would not providending
constraint for subjects, namely at 420 seconds in all subsets. The extent ofdhe ti
constraint in the time pressure conditions was calibrated Heptesessions such that
there would be significant time pressure, while not making it impossible for thetsubje
to perform the decision task. In particulander time pressure, the time limits were set at
120 seconds for the set with the prominent gains and at 80 seconds for the set with the
prominent losses. In both cases, this value implied a 20% reduction of the median
decision times in the absence of coaisits that we observed in six pilot sessions (details

about the preest sessions are given in #eb AppendiX).

2.1 Cognitive ability and intellectual efficiency

We emplyed Raven’s Advanced Progressive Matrices (APM) test to measgmtive
ability (“IQ”) and intellectual efficiency (“IE”). Cognitive ability assessesa subject’s
cognitive reasoning power, i.e. the extent to which complex information can be
processed. Intellectual efficiency measures cognitive reasoning speebow. fast
incoming information can be process@bven et al., 1998We hypothesized that 1Q
positively predicts decision quality, whereas lower IE predicts incréaghe likelihood

to violate the time constraint.

® The web appendix is available at
https://www.dropbox.com/s/61xvk4izh3flt9I/KSTX webappendix_march9 20d8.df?dI=0
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Figure 1. A Sample Screen from Raven’'s APM

NN

Cognitive ability constitutea nonverbalestimate of fluid intelligencehe ability to
reason and solve novel problems. Individuals with high fluid ability are thought to be
able to better cope with time pressubecause they typicallpossesdarger working
memory (Shelton et al., 2010, addition, De Paola and Gioia (2016) repdttat
cognitive ability has apositiveimpact onperformance under time pressunetellectual
efficiency in turn imposesxogenousime pressure on the problem, such thatexpect
cognitive ability to be positively related to decision qua(dgfined in section 3), but
intellectual efficiency to be predictive for the ability to complete all necgskecisions
when time is scarce.

Raven’s Advanced Progressive Matri@geaimed at subjects in the high cognitive
ability rangessuch asuniversity studentdn each item, gbjects wergresented witla 3
by-3 matrix of abstractsymbols with the symbol in the lower right corner missing. They
were asked to chooseamong eight possiblalternatives the one that complafethe
pattern in the matrixWe communicated tcsubjectsthat the items in thetask were
arranged in ascending order of difficulty ahattheycouldgo back and forth within the
(possibly norbinding) time limit to revise their answer®\n example can be seen in
Figurel, where the correct answsroption 3.



Instead ofrunningthe full 48-tem test, a shorform’ containing 12 selecteilems
from the APMtestwas administered tobtaina measure of IQas ithas been argued that
conductingthe full APM doesnot add much predictivpower (he correlation between
the two formats i® = 0.88, seeBors and Stokes, 1998\As we are interested in the
cognitive capacities of subjects, we allowed subjects to ansivevede items at their
own pace. To keep instructions as close as possible to our measure of intellectual
efficiency (details below), we implemented a flmnding time constraint of 25 minutes,
which was again calibrated in prests.

We usel the remaimig 3% items® from the APM to construct a measure of
intellectualefficiency, i.e. the speed of cognitive reasonfofjowing Ravenet al (1998
Section 4, APM15ff.) and Yates (196®y imposing a severe time limain subjectsi3
minutes to solve all8items), we measure how famtd how efficiently they can process
information. They could again reconsider earlier choices at any time. Thegtimi
constraint proved to be binding in piests:no participantwasable to finish allquestions
within the timelimit.

Based on the tasks, we defioier measure IQ and IE as the number of correct items
in the cognitive ability and the intellectual efficiency tasks, respectivdigreiwas no
additionalreduction of the score for wrong answers or missing items. Note that, as shown
in Tablel, the IQ and IE tasks were counterbalanced separately for each ordeitieg of
time pressure task¥he 1Q and IE tasks were incentivized such that (1) a higher score
yielded a higher chance to win a monetgyze and (2) subjects could never identify
their number of correct ansveaxactly We provide moredetailson therationale and the

procedure in Appendix A.4.

" The short form ofthe APM test we used here was introduced by Bors and Stokes (£688isting of
items 3, 10, 12, 15, 16, 18, 21, 28, 30, 31, and 3df the APM (Set Il) It is more difficult, and therefore
suits university students better, than the other short version ptbpadier by Arthur and Day (1994).

8 We used the first two items in Set | of the APM test as instructioeaisi leaving 34 items for our
intellectual efficiency measure. The items’ increasing difficultys waken into account by preserving the
items’ ordering.

8



2.2 Personality measures

At the end of the experiment, we elicited several personality measurdsatieatiten
been linked to decision making (e.g., Nadkarni and Herrmann, 2010apdtentially
relevantto the ability of coping withtime pressure. The Generalized Seificacy Scale
(Schwarze and Jerusalem, 1995) is a-igam questionnaireshich aims ameasuring the
“belief in one’s competence to tackle novel tasks andofmewith adversity in a broad
range of stressful or challenging encouritdisuszczynskaet al., 2005, p. 80)Time
pressure is thus a natural environment in which-edifacy may have an effect on
decisionmaking quality. In particular, in line withrgvious research shawg a positive
correlation between measures of sdffcacy andgood financial planning bleavior
(Kuhnen and Melzer, 2014yve hypothesized that higher level of seificacy may be
associated wittbetter decision quality under time pressuRetter’'s (1966) Locus of
Contol questionnairas a 28item survey that assesses the extent to whidlviguals
believe that they havecontrol overevents tat affect them in their livesWhenever
individuals feel to be in control, they might be less likely to perceive stress (e.g
generated by time pressure) as a threat (Chan, 18 Hgs been shown thinternally
oriented individuals are more likely to appraise stressful situm@sna controllable
challenge and focus on copingth stresswhile externallyoriented individualsare more
likely to be threatened by stszs's (Bernardi, 1997; Folkman, 1984; Parkes, 198%
therefore hypothesized that strongeternal orientation mitigatethe effects of time
pressure on decision makingy.Big Five Ten Item questionnajrmeasuringhe Big Five
personalitycharacteristicaith ten questionsvas alsoadministered(see Gosling et al.
(2003) for acomparison betweethis inventory anda widely used 44item inventory)
Here we predicted that traigich as neuroticismcould become aurdenunder time
pressurgasprevious research has shown that this tsagositively associated with task
avoidance (Matthews and Campbell, 199)d Byrne et al. (2015) have found that
neuroticism is negatively correlated with performance in tasks with sodltiare
pressureFinally, we elicited general demographics &agkground data.



2.3Risk preference measures

Our main task involve binary risky choices. We build on the design in Kocher et al.
(2013),who analyzed risky decisions under time presslinat studyfound strong time
pressure effects for lottery chogcévolving mixed gambles.e., including both gains
and losses. In particular, under time pressure, decision makers seem to be prdee to pre
mixed gambles over pure loss gambles with higher expected (falisebeing drawn by
the prominent gain in theixed gambles); similarlydecision makerseem to prefer pure
gain gambles over mixed gambles with a higher expected value (thus beingdrdyell
the prominent loss in the mixed gamble). Both Saqib and Chan (201%)ceme et al.
(2016) find similaprominence effects under time pressure. Because wetovatudy the
role of selection effectsinder time pressure,evdeliberatelyemployed this particular
structureof lottery choices, expecting tmduce robust time pressure effeciath the
design As described before, we presentdjectsvith two setof choices, one set being
time-constrained, and the other de facto unconstrained. Eacbrssastedof a subsebf
12 choices of the prominegtain format, and 12 choices of the prominkss format.
The order of the two subsets was fixed, each subject first worked on the subset in the
prominentgain format, before moving on to the promintds format.The o subsets
were separately timeonstrained as described above. Within each subset, subjects had to
proceed through the choice problems in a given order (fixed over all subjects and
conditions) and could not go back to revise previous chofcist of all choices is given
in Appendix A2. A screenshot of the presentation of the choices is giverpperdix
A.3.

Subjects made as many choices as possible within the time constratime. &td of
the experiment, one choice was selectatiomly from all the potential choice problems
in Set 1 and Set 2, and payoffs depended on the decision mattes ladtery chosen, in
this choice problem(this procedure preveat wealth or house money effects, which we
considered relevant in the context of risky chaick)a subject violated the time
constraint and thus failed to answer some ofgilestions ske would receive the lowest
possible outcome (i.e., the highest possible loss) if one of the unanstenisibn
problens was selected for paymeiihis severe form of punishment encouihgebjects

to always make a decision, and it is a common feature afynmeallife decision
10



environments with time pressure (e.g. air traffic control, emergesmy doctorsy. For
example, if the selected choice problem involved a choiteee® the lottery (15%:
€15, 85% -€11) and (15%: €24, 85% -€17) Gee S1/ Gl in Table A2), the earnings for
a person who did natubmit a decisiowas-€17.

Because the risky choices of sets 1 and 2 inebpa@ential losses, we needed to
endow the participants with sufficient funds to cover any lossesntiight incur in parts
2 and 3 of the experiment. Therefqran additional task was added after Set 2 that
involved six risky choices between lotteries in which the lowest possible gansea
to €20. By adding the endowment task after all Part 2 and Part 3 chaicleedmamade,
and by endowing with the help of risky choices, we preagstibjects from integrating
the endowment easily with the loss outcomes in the choicearliler parts. This method
was adapteffom Kocher et al. (2013)Ve did not impose a time limitn theendowment
task At the end of the experimendne of the six choices was randomly selected for
payment,andearnings were added to earnings from the lottery selected from sets 1 and 2.
When working on Set 1 and Set fubjects were not awatew te subsequertask
would look like they only knew that other parts were to follawd that they would not
incur overall net losses from the experimei the analyses below, we always report
performance based on behavior in sets 1 and 2, thus not incorporating the endowment

task

2.4 Laboratory details

The experiment was programmed usiA@ree (Fischbacher, 2007) and recruitment was
done with the help of ORSEE (Greiner18j) We conducted 16 experimental sessions at
the MELESSA laboratory at the Univeity of Munich in July and September 201kh
total, 379 subjects took part in the experiment, up to 24 in each se88#nof the

°We intended to study an environment in which failing to meet the timstraint has clear and sege
consequences. In particular, we wanted to implement a-tafadeetween making more thoughtful
decisions and answering all decision problems. We did not want to add riskgmieocissiderations to this
tradeoff by, for example, paying some metric likee expected value or selecting one option randomly.
We observe that in most real world settings agents do not receive a rarsgdguoled option, or an average

payment, if they fail to choose in time.
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subjects were female with an averaggof 24 yearsThey were mostly undergraduate

and graduate students frothe diverse set of programthat the university offers’®
Payoffs were determined by randonsiglectingone of the four parts for payment, with
paymentdetailsthen depending on the procedures described in the previous subsections.
A typical session lastedor about 75 minutesand subjects earned on average about
€16.63 (approximately $21.32 at that t)ymkn addition, we ran several pilot studies in
Tilburg and Munichto calibrate the appropriate timing constrairitdormation onthe

pilots, as well as the @erimental instructionsgsan be found in the Web Appendix.

3. TIME PRESSURE AND RISKY DECISIONS: M ANIPULATION CHECK

We first consider whether the time pressure manipuldborthe risky decisionsvas
effective in terms of timeise, in terms of the number pérticipantsviolating the time
constraint, and in terms of the number of unanswered decision items. Table 2slows t
resultsusing thewithin-subject comparison.

Clearly, subjects made substantially faster decisions under time gressue more
likely to violate the time constraint, and had more missing itdihe manipulation of

time pressure was successful in providing a highly adverse decision environment.

Table 2: Time Pressur®anipulation for Risky Decisions

Treatment Actual  # of # of Expected Expected Percent of Percent of
time usec subjects missing value value (all choices choices
(average, violating items  (choices decision avoiding seeking
insec.) thetime per made; problems prominent prominent
constraint person €)*° € loss gain
No time pressure 246***  3**x 0.01*** -1.17** -1.18** 53.56%** 57.41%
Time pressure 158 90 0.69 -1.24 -1.47 54.80% 57.78%

Notes Decisiontimes reportecshow the sum of time used for the two subsets, S1 and S2. Total time
constraint was 200 seconds under time pressure, and 840 seconds inetiee alfstime pressure. a:
averages reported: numbes reflect the expected valueplied by choicesactually nade; ¢: numbers
reflect the expected value implied by all choice problems, includingingisems; *** *** indicates
significance of difference from time pressure condition at the 10%, 5861 %nlevel,Wilcoxon signed

rank test

1015% majored ineconomics, 16%n business administrationvhile 10% were enrolled irother social
sciences programs. Furthermofé@p were psychologists, 109%majored in thhumanites 5%in law, 21%

in the natural sciences technologyand the remainingest 19%came from other fields.
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We next consider the effect of time pressure on risky decisibms. last four
columns inTable2 show for timeunconstrained and faime-constrained choices, the
average expected payoff that is implied by the choices the subject actually neade, th
avergye expected payoff that is implied by all choice problems including missing items
(which count as the highest loS5the percentage of choices that avoid a prominent loss,
and the percentage of choices that seek a prominent gain. The latter two peraaetages
conditional on the items that a person has answered.

We observe thapverall, time pressure significantly reduces decision quéfifjhe
expected value (EV) implied by choices actually made is lower under tiessype.
Additionally, missing itemgead to losses and further reduce payoffs under time pressure.
Under time pressure, participants make significantly more choices that gmathment
lossthan in the absence of time pressure, at a loss of expected value. That is, choices are
more heustic under time pressure, being affected by salient attractive aspects of the
lottery and sacrificing expected payoff. We observe that, despitea¢hé¢hat thetime
constraintis imposed onthe setievel rather than théndividual task levehs in Kocheet
al. (2103), oufindings replicate tb effectgeported irtheir study

Participants realizea lower expected value under time pressure. In the subsequent
analyses, we consider expected value as a measure of decision @baitgterpretation
is supported by the diredinverse)link of expected value to heuristic choices (loss
avoiding and gain seekinggxpected payoff is alsa criterion thatis applied in many
professional settings outside the daditory to assessdecision successHowever,
participants may not necessarily aim to maximize expected walthee experimentin
the Web Appendix, w thereforepresent themain results alsounder the alternative
assumption that participants’ decisions may reflecimulative prospect theory

' As a benchmark for the subsequent analyses we observe that the kigliesile expected value was €
0.39, and the lowest was228, if all choices were actually answered. Not answering any item wialdd
an expected payoff of€1.23.

12 Results a even moregoronounced if we only consider dateSet 1 using betweesubjects comparison.
Set 2 behavior might be influenced by experience. We discuss possible learning effects in the Web
Appendix, section B.5.
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preferemes In Section 5.2we report resultsaking the stability of the decision process

(based on a fitted decision model) across settings as an altequalitg criterion.

4. RESULTS: IDENTIFYING SELECTION

We firstapproach the question whether selectioreisvantunder time pressure. To this
end, we compare thosdecision makersvho violate the time constraininder time
pressurgN = 90) to those who do nofN = 289) A violator is definedas a decision
maker whoran out of time before making all 12 chegin at least one of the two subsets
of risky decisions in her timeonstrained part® Clearly, these two groups wilthus
differ under time pressure. However, the witpgrsondesign also allowsis to study

whetherthese groups differ when they aret time-constrained

Table 3 shows results of the comparison between the two groups for various
measures. The left panel shows behavior in the absence of time pressure. Siilgects w
violate the time constraint differ substantially from those who do nodiateiothe
constraint in the way they approach the risky decision task. In terms of decision
processes, violators use more time and distribute their time less evenly dwnss.
Moreover, violators are less affected by salient loss or gain features lottéries. They
consequently perform significantly better on average in terms of the impipstted
value of their choices than nalators,when not exposed to time pressure. In the right
panel of Table3, we compare the two groups in the presence of time presssce.
under a time constraint, violators use more time and have a higher variance ofetiilme us
across choice problems. They perform significantly worse on the fudf shibices. This

effect isdriven by the relatively strong punishment for not answering a choice problem,

13We do not wish to invoke normative statements with respect to violating ralebdmsing the term
violator.

1n section 4 and 5, we report the average treatment effects of time pressiirgg all decisions in Set 1

and Set 2 irrespective of ord&¥eb Appendix B.5 provides additional analyses, reporting results based on
either Set 1 or Set 2 daf@esultsdo not differqualitativelyacross the two settkh Web Appendix B.4, we

also report on a continuous measure number of items missed rathehehdolator indicator. Results
replicate results presented in the main text.
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which they seem not to take sufficiently into consideration in their straldgseover,
under time pressure, violators do not perform better tharviotetors on the choices
they actually made. However, violators do not perform significantly worse riba
violators on these items either.

Table 3: Differences betweemhime-constraint Violators and Non-viola®r

No time pessure Time pressure
Performance measure Violators Non-violators | Violators Nonviolators
(N=90) (N=289) (N=90) (N=289)
Actual time used (in  323.79  221.13*** 188.87 148.72***
sec.)
Variance of time used 77.75 37.29*** 30.82 10.30***
per item
Expected value -1.06 -1.21%** -1.29 -1.22
(choices made; €)
Expected value (all -1.08 -1.27 % -2.29 -1.22%**
decision problems; €)
Expected value (items -3.69 -3.90*** -3.68 -3.90***
w/o violations; €}
Percent of choices 49.63% 54.79%* 52.72% 55.45
avoiding prominent
loss
Percent of choices 46.96% 60.67%*** 47.95% 60.84%***
seeking prominergain

Notes:Violator status for eackubjectis assigned if at least one item in at least one-tionestrained
subset was not answereg*,*** at the entries for nonviolators indicate that these values differ
from those fowiolators,at the 10%, 5% , and 1% significance leweh-sidedMannWhitney tess.

a: expected value calculated on the basis of those items in the prominentdyaiament loss
sulsets thaall subjects were able to answer under time pressure.

Table 3 also shows the expected value over the set of choices for which no subject
violated the time constrairfrow five).*® This includes the firssevenchoices in the
prominent gain sets and thiest threechoices in the prominent loss seAgparently, on

this subset of earlghoicesthe violators perform much better than the wanators do,

5 For this row, we removedne subject, a violator, from the analysis in this table, as she is he on
participant violating the time constraint already at the fourth item fosuheet of prominent gain lotteries,
while others violate only after the seventh item. The results refmaisame if we include all subjects but
we lose a substantial amount of information for the subset of promiaeniogteries.

15



and this holds true in botkhe time pressure andhe no-sime pressure condition.

Moreover, comparing this performance measure acris® pressureconditions, we

observe thathe expectegbayoffs do not differ for either group of decision makgos

both groups, p> 0.7, Wilcoxon signeerank test. Thus,under time pressur@itially the

violators can fully implement the sameélecision strategyas in the absence of time

pressure However,in later decision items when less time is availaltey lose out,

harming their overall performander the choices they actually malsh¢wn inrow three

in Table3) andeven moreso for the full set of choices (shown in row fawTable3).

Table 4: Differences betweemime-constraint Violators and Non-violators across
Choiceltems under ime Pressure (Expectédalue ofChoicesMade)

Choiceproblem \/jg|ators Non-Violators |Choice problem y/jglators ~ Non-Violators
(prominentgain) (prominent loss)

1 -9.89(N=90) -10.08(N=289) |13 8.56(N=90) 8.55(N=289)
2 -5.09(N=90)  -5.14 14 8.93(N=90) 8.59*

3 -12.37(N=90) -12.56* 15 4.61(N=90) 4.49

4 -5.57(N=89) -5.75** 16 8.33(N=89) 8.30

5 -14.17(N=89) -14.56*** 17 6.12(N=89) 6.15

6 -8.94(N=89) -9.11** 18 9.42(N=88) 9.39

7 -3.22(N=89)  -3.44*** 19 11.74(N=87) 11.57

8 -11.71(N=87) -11.85** 20 5.61(N=84) 5.68

9 -9.42(N=83) -9.70** 21 7.50(N=77) 7.54

10 -13.11(N=77) -13.24 22 4.31(N=66) 4.22

11 -12.28 (1=63) -12.34 23 4.25(N=47) 4.41

12 -8.37(N=45) -8.38 24 8.02(N=19) 8.03

Notes: Entries are expected values (€) of choices mamwkrages oveparticipantsin the subgroup;

* kR at the entries for Nowiolators indicate that these values differ from those for Violatrshe
10%, 5% , and 1% significance level, Mawthitney testNumber of observations in parentheses (constant
for Nonrviolators).

This dynamic pattern of performance is shown in more detail in Hablde table
shows for each item, in the order of appearance, the implied expected value of the
choices made by violators and raplators under time pressure. In the set of prominent
gains(items 112), violators perform better early on. In the set of prominent lo&&es
13-24) the effect is less pronounced, but points in the same direction. As they move on
with the task violators do not make better decisions than the-nolators anymore
possibly because time become scaidas is especially true in the set with prominent

gains. Additionally violators at some point violate the time constraint (shown by the
16



decrease in sample sizes indicated for each choice item), leadimggpifecant losses in

expected value over all decision problems. We also observe that violation of the time

constraint for prominerbss choices leads to an additional loss of expected payoffs for

the set of choices made. This is caused by the fact thatidstin this subset had positive

expected payoffs, and thus a participant’s average expected payoff over chaites

harmed by simply reducing the number of promidess choices that areompleted

This effect leads to the negative effect on exgeealue for choices actually made under

time pressure, shown now three of Tablg.
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Figure 2: Time Use of Violators and Non-violators
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Figure 2 furtherillustrates differentime-use strategieemployed by violators and

non-violators by plotting the average decision time they spend on eachTitenstrategy

violatorsemployed resembles timetion of*maximizer, first discussedby Simon (195,
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1956 andformalizedby Schwartz et al. (2002 which decision makersnly settle for
the best option. On the other hand, +vimlators seem to usastrategyin line with the
notion of “satisficers’ who settle for aroption that seems good enougfhthe absence of
time pressure (upper panel), violetelearly spend more time on each itdhmn non
violators, and usa substantial amount time for someitemsthatmight be perceive as
more difficult by them leading to higher variande terms of the average timesed per
item. In the Web Appendix (Section B3) we provide additional analyses. Usingl
regressionto explainthetime used on each item the absence @ time constraint, v
find that violators on average use 6 seconds more on each itethaatitey are much
more sensitive to the difficulty othe expected valuealculation than nowiolators.
Theseresult further support the notion that violators seem to behave as “maximizers”
Under time pessure (lower pan@h Figure 3, violators initially tse much time and then
almost monotonically reduce their time used per item as they progress threugskif
Compared to the newiolators who remaimelatively stable in their time use per item as
they proceed through the task, violators thus initiatlg more timeand latethave even
less time than the (on average) noolatorstakefor the last few itemsThat is, given the
significant punishment for violation of the time constrainglators exhibitpoor time

management.

An important question regarding the external validity of experimental observations
of choice behavior concerns the correlatimtweentime-constrained and unconstrained
behavior in at the individual level. We observe that behavior armbimgts are positively
correlatedacross envonments Yet, correlations are larger for nweiolators than for
violators!” While nonviolators seem to be able to implemsimilar decision strategies
both in the absence andthe presence of time pressuvelators are less able to sustain

18 All items that a peson cannot answer because time ran out are counted as zero time used. This is
consistent with the person having indeed used zero seconds to make then deotis that the nozero

time use for later items in each subset by each group of vielataausd by the definition of violator

based on a violation iat leastone of the two subsets. Thus, not all violators run out of time in the
prominent gain subset (prominent loss subset).

" Results can be found in the Web Appendix, Table W11.
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the same strategy in the different decision environments, especially fasttiew items

when they run out of time.

To sum up, wedocument substantiaelection effectsindertime pressure: those
participants who cannot cope with the constraint hee very different timause and
decision strategies in the absence of time pressure. They make better slegison
sufficient timeis available(i.e., under ndime pressure conditions) than thasejects
who are not violating timeonstraing under timgressureHowever, under time pressure
they are not able t®ustan these strategies anymore and therefore lose out against the

non-violators in terms of performance.

5. RESULTS: TIME PRESSURE RESISTANCE —PREDICTING WHO CAN BETTER COPE
WITH TIME PRESSURE

5.1.The effect of observable traits Non-parametric analyses

Having observed that there are systematic differeimclbeshaviorbetween those who can
and those who cannot cope with time pressiel, we now investigate whether there are
observable traiter characteristicshat allow predicting time pressuresistancen risky
decision makingWe observe significant lowentellectual efficiencyand seHefficacy
among violatorgIE: 22.47 versus 23.27 for nemolators, SE: 28.36 versus 29.80 for
non-vidators, ManAWhitney tests, both p<0.05)Vhile not significanton conventional
levels there exist suggestivdfferences in gend€29.31% male versus 40.46% male for
nonwviolators, ManAWhitney test, p=0.14)® For none of the Big Five items were there
any differences between violators and vawlators. Moreoverjn the previous section
we have alreadyshown thepronounced differences in time usérategies between
violators and notviolators.In the followingwe therefore study the differenclstween
low and high 1Q, low and high IE, low and high sefficacy, and small and large
amounts of time used / varianad time used(in the absence of time pressure).
Importantly, these differences are observedatbsubjects, irrespective of whether they

violate the deadline under time pressure or not. That is, we can also make use ofvariati

8\We analyze gender effects in Web Appendix B.1.
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in performance within the groups of violators and wmiators.Below we will use these
measures also jointly in a multivate analysis as predictors of decision performance

under time pressure.

Cognitive ability and intellectual efficiencWe consider theole of 1IQ and IE on
risky behavior, in timeconstrained and unconstrained settiriggspite being positively
correlated @.576Q p<0.01, Spearman rank correlatiprihe correlation between I1Q and
IE is far from perfectsuggestinghatthe twomeasuregsaptureseparate traitsSince we
are interested in outcomes and in selection effegtsreport effects orthe implied
expected value from the choices mauhel from all choice problemshe percentagef
time-constraint violatorsthe number of missing itengeer subject, and the incidence of
avoiding prominent losses and seeking promigaims.Columns 1 to 4 ofable5 report
theresults for IQand IE.

To allow for direct group comparisons, we split the sample at the median values of
IQ and IE*® As shown in the table, in the absence of time pressure, low IQ and low IE
subjects perform worse in termsexXpectedayoffs andtheyare affectednore strongly
by salient features of the lottery than high 1Q and IE groups. These resuttsnaigtent
with previous findings in the literature (e.g., Dohmenakt 2010). The table also
suggests that the amount of time used by high 1Q/IE subjects and relativel@Atiw |
subjects is similar, in both conditiofInterestingly, thetable showsshow that IQ is
correlated with decision quality under time presswigile IE is not. The fact that IQ
effects remain significant under time pressure suggests that the absanaedfett for IE
is not simply due to a larger noise under time pressure. Note that we consider @nivariat
correlations, and IE and 1Q may befdiently affected by other variables that are related
with behavior under time pressure (e.g., gender), which will be controlled for in the

multivariate analyses below.

¥ The median 1Q is 10. We split the sample such that D defines the “low” group. The median for IE
is 23. We split the sample such that IE < 23 defines “low” group. b Wependix B.4 we consider
continuous measures axbustness checks replicating the results qualitatively.

 This finding might derive frm highability participants more carefully considering the decision, and
low-ability participants taking more time to understand the problem.
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SeltEfficacy. Columns 5 and &f Table5 show results for sekéfficacy. Although
seltefficacy directlymeasures individuals’ ability to cope with hassles, similar to IE,
there is no raw correlation with behavior and performance under time presslre a
without time pressure.

Timeuse strategiesAs seen before, timase strategies diffestrongly across
subjects and correlate with violator status. Measuring the total time uskeawariance
across choice items in the conditions with no time pressure for all subjects, wenconf
the importance of the measures. Table 6 shows strong effectsolator status and
missing items: those who make more careful decisions (higher time use andejaaranc
more likely to violate the time constraint and miss out on answering fermvever,
these careful decision makers do not perform worse oag@é¢han the less careful ones.

If they manage to meet the time constraint, they realize a higher performameavist,
more careful decision makers are less prone to salience effects and obtain higher

expected payoffs on the choices they make.

2L Similar to the previous analysis, we provide continuous measurestirApfEendix section B.4.
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Table 5: Effects of Personal Trait Measures and Performance

No time pressure
(840 sec = 420+430

Time pressure
(200sec = 120 +8D

No time pressure
(840 sec = 420+4230

Time pressure
(200 sec = 120 +§0

No time pressure
(840 sec = 420+43(

Time pressure
(200 sec = 120 +§0

Performance
measure

IQHigh IQLow

IQHigh IQLOW

IEHigh IELow

IEHigh IELow

SEHigh SELow

SEHigh SELow

Actual time
used (in sec.)

Expected value
(choices made;
€)

Expected value
(all decision
problems; €)

Percent time
constraint
violators

Number of
missing items
per person
Percent of
choices
avoiding
prominent loss
Percent of
choices
seeking
prominent gain

257.72 228.62

-1.10 -1.27%%*

-1.11

-1.27%%*

136% O

0.01 0

49.17% 59.64%***

52.17%%6 64.680***

159.29 156.82

-1.14 -1.37%*

-1.41 -1.56**
24.09% 23.27%
0.70 0.68

50.33% 61.00%***

54.56% 62.24%**

250.96 237.38

-1.13 -1.24%**

-1.13

-1.24%%

1.32% O

0.01 0

49.71% 59.32%***

54.56% 61.68%**

157.44 159.48

-1.19 -1.30

-1.42 -1.54
22.47% 25.66%
0.63 0.78

51.92% 59.11%**

57.57% 58.09%

357.02 230.75

-1.17 -1.18

-1.17 -1.18
0.47% 1.20%
0.005 0.012

52.82% 54.52%

57.52% 57.28%

158.38  158.10

-1.28 -1.18

-1.47 -1.48
20.66% 27.71%
0.62 0.78

54.58% 55.08%

57.99% 57.50%

Notes: ****** at the entries for IQu, IE,w, and Sk, indicate that these values differ from those f®rign, 1Enigh, SEaign, at the 10%, 5% , and 1%
significance leveliwo-sidedMann-Whitney tess. The median 1Q score 1. The median IE score is 23. The median SE score is 29.
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Table 6: Effects of Variance of Time Usdeer Item and Total Time Usgih the
Absence of Time Pressure) on Outcomes under Prassure

Performance measure VARuigh VAR ow Timenigh Timeyow
(N=189) (N=190) (N=191) (N=188)

Actual time used (in 172.55  144.04*** 176.46 139.77***

sec.)

Expected value -1.15 -1.32%** -1.15 -1.32%**

(choices made; €)

Expected value (all -1.53 -1.42 -1.57 -1.37

decision problems; €)

Percent timeconstraint 34.39%  13.16%*** 36.65% 10.64%***

violators

Number of missing  1.06 0.33*** 1.19 0.19%**

items per person

Percent of choices 50.80% 58.79%** 49.57% 60.12%***

avoiding prominent

loss

Percent othoices 49.73% 65.78%*** 48.74% 66.97%***

seeking prominent gain

Notes: ****** at the entries folVAR ,,, and Time,, indicate that these values differ from those for VAR
and Timeygp, at the 10%, 5% , and 1% significance letwb-sidedMann-Whitney tess. The median variance of
time used per item under no time constraint is 12.74. We split the samplehatiShAR < 12.74is the low
variance group; and Time 201 secondss the low time (faster) grouplotal time was 20@in time pressure
conditions.

5.2.Fitting a Cumulative Prospect Theory decision model

Tables 5 and 6demonstratehat observable characteristics a&ongly associated with
risky behavior in the presence and absence of time presSunatural questions
whether wecan link observabletraits to a person’s ability to maintain her decision
processesindera tight time constraint. To answer this question, waake use of the
within-subjectdesign toestimate a simplified cumulative prospect theory model (CPT,
Tversky and Kahneman, 1992) for each participant on the basis of her 24 time
unconstrained choicegsssuming that thesenconstrainedeflect herpreferencesWe

then asseshow successfullythese preferences aremplementedundertime pressure

Predictive success is then related to observable characteristics.
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Detailed methods and results are in Web Appendix A. Here we concisely state the
main resultsThe fitted CPT model has good predictive po#eFhe overall average
success rate of predicting choiceadeunder time pressure using tirmaconstrained
fitted parametersgs above 65%, which isignificantly better thamarandom prediction (p
< 0.01, Wilcoxon signeerank test). We find strong links between observables and
predictive success. For decision makers with higher measures lufjier measureof
self-efficacy, and less timase in the absence of time pressure, the fitted model predicts
behavior under time pressure more successfully than for widséower measurem the
respectivecomparison categories. For IQ and variance in decision times, we find
insignificant resultsThus, here is clear evidence that observables relate to a person’s
time pressure resistance. Importgnin contrast to an evaluation based on expected
payoffs, the current approach presumes no normative measure of successoapart f
stability of preferences between the two environments; each person is evalnathe
basis of her own choice behavior in the absence of time pressure, possibly showing loss

aversion and/or probability weighting.

5.3.Multivariate a nalyses

We nextprovide multivariate analyses for our main dependent variables of intéfest.
study thepartial correlationsof IE, 1Q, self-efficacy, genderas well as our two timese
measurewvith the expected payoffs for the choices made (colsihiiand 2in Table7)
andwith the expected value over all chogéolumrs 3and 4in Table7), under time
pressure. Thais, we aim to idetify whetherusing a set of observabledows us to
predict outcomgunder time pressurén addition, we als@onduct multivariate analyses
for predictive success of the fitted CPT model under time pressure, both for chanes
(column 5 in Table yrard for all decision problems (column 6 in Table 7).

21t turns out tha violators are significantly more loss averse (p<0.001) and havever forobability
weighting parameter (p<0.06). Thisuggestsanother pathway through which violators may differ
systematically from nowiolators.
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Table 7: Multivariate Analysis of Performance Measuuegler Time Pressure

Expected Expected Expected Expected Predictive Predictive

value value value (all  value (all  success success (all

(choices (choices decision decision (choices decision
Covariates made; €) made; €) problems; € problems; € made; %) problems; %)

IE 0.0140 0.0178  0.0348 0.0333 0.0046  0.0062
(0.0127) (0.0128) (0.0164)  (0.0163)  (0.0032) (0.0033)
IQ 0.0399 0.0321  0.0019 0.0048 0.0006  -0.0008
(0.0169)° (0.0175) (0.0228)  (0.0224)  (0.0050) (0.0052)
F-test F=7.18" F=5.73° F=3.76 F=3.60 F=1.82  F=2.57
IE=IQ=0

Self-Efficacy  -0.0085 -0.0097  0.0036 0.0040 0.0026  0.0034
(0.0074) (0.0068) (0.0070)  (0.0070)  (0.0017) (0.0018)

Female -0.0414  0.0276 -0.0779 -0.1067 -0.0273  -0.0333
(0.0696) (0.0740) (0.0863) (0.0875) (0.0199) (0.0208)

Variance of 0.0001 -0.0001 0.0001 0.0001

time used per (0.0006) (0.0006) (0.0001) (0.0001)

item when no
time-constraint

Total time usec 0.0012 -0.0005 -0.0001 -0.0002
when no time- (0.0003Y (0.0005)  (0.0001) (0.0001)
constraint

Controls Yes Yes Yes Yes Yes Yes

# obs 379 379 379 379 342 342

R? 7.24% 13.95% 8.68% 9.45% 8.59% 10.34%

Notes Results show coefficients from OLS regressions using robust standaugl ezported in parentheses. Controls
include swiftness on the computer (Cappelen eR@ll§) and math score. All regressions control for treatment (Table
1); *** and *** indicate significance at the 10%, 5% and 1 % significance level, respectively.

The results confirm our earliéndings butshow overall modest explanatory power
of background variables for variations in expected payoff and predictive power of
individual decision models under time pressure. IQ and IE, which are positively
correlated, are significant predictors of expected value and predictive success. As
expected, IE seems more relevant for all choices (including missed itenilg),|@hs
more relevant for choices madetdsts suggest that IE and 1Q jointly determine the
decision quality, with higher ability participants making better choices @\ more
consistent choice across time pressure settings. Total timerusieel absence dafme
pressure predictsetter decisions over choices made, but lower predictive success over
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all choices. V& find no significant effect of gende®eltEfficacy has a significant effect
only for predictive success over all choices made.

Overall,we canexplainonly a small amont of thevariance in expected value and in
predictve success of thiited CPT model. Although IE, IQ and time used strategy under
unconstrained conditiorare helpful in predicting decisisnour results still emphasize
the necessity of finding better instruments to prethietability to perform under time

pressure.

6. DISCUSSION
We set out to study the role of selectiontime-pressured decisioanvironments, and
how it is linked to observable characteristics of the decision maker, incltoosg
characteristics that can be made observable usingys@nd experimental techniques
Clearly, different decisio styles play an important role. Those who can and those who
cannot easily cope with the time constraint in risky decisions differ alongusar
dimensions.Peoplewho violate time constraints.e. thosewith lower time pressure
resistancemakemore careful (more variance, more time used{l emnsequently more
successfutlecisions (higher EV, less affected byiesal outcomes) when unconstrained
Theyalso initially performbetterunder time pressure. However, as they run out of,time
they cannotimplement their strategy anymerdeadng to considerablelosses.
Consequently, their performance and behaaremalsomuch less correlatdoetweenthe
time pressurand theno-pressure conditianthanit is the casdor non-violators A fitted
decision modebn the basis dbehavior in the absence of time pressigdess predictive
of their decisions under time presstianis the case fonon-violators Violators try to
make good decisions, sacrificing time, and violating the time constraint despéee s
punishment (payment of maximum loss in the current design): they have poor time
managementBecause violators and naolators differ on a range of characteristics,
causal effects observed in nemlators may not be representative for the population as a
whole.

Theresults have implicatianin practical contextsDifferent people fit into different
environments in terms of decision style. Making good decisions in one setting does not

necessarily predict good decisioraking inanother settingFor instance, maximizer
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who perform well given the time thoroughlyseek and compare alternatives might not
fit well in rapid decision making environmentMore problematic from a practical
perspective is the fact that our results suggest a-ofidetween good decisiemaking

in adverse versus good decisimaking in a less constraineddecision context. For a
position with varying environmental conditignsmight thus be difficult to find a good
candidate.

In terms of predicting who perfosrwell under time pressurdt, is important to
identify different types ofindividuals in terms of time pressureesistance.Our
experiment aimed at makinthe differences in decision stylender time pressure
observable by consideringeasues of ability,personalityand decisiorprocessétrategy
We find that various measures correlaith outcomes under time pressure and with the
proneness tbeing attracted by salient featuresppbspectsincluding these variables in
a multivariate analysis, we identifQ, IE and timeuse inthe absence of time pressure as
moderatepredictors of success under time pressure. Corroborating previous results by
Kuhnen and Melzer (2014), sddfficacy is the only personality trait that hasweak
systematicinfluence on decisiomaking. Overall predictive powerof observabless
low, suggesting that we miss out important unobservable aspects of the decision
strategiesThis seems particularly importafdr practcal applicationsn the workplace
as identifyingpeoplebased on tests for cognitive abilities and standard questionnaires
appearto be of limiteduse when selecting agents that should perform well under time
pressure More complex, experimentilased assessments of decision strategies under
time pressurseemwarranted.

We alsoobtain results regarding the determirsaott risky decision strategie3he
finding that cognitive abilityrelatesto higher realized expected payoffsansistent with
the exantliterature.In a representative sample of the Germpapulation,Dohmen et al.
(2010) find that subjects with higher cognitive skills are willing to take more risks.
Similarly, Benjamin et al. (2013) report for Chilean high school students a satific
correlation of risk aversion and cognitive capaciti®&gh the average participabeing
risk averse, these directional effects are consistent with higher expegtifisgn our
setting. However, other researchers have questioned the evidence on cobjitittyveanal

risk taking. Andersson et al2@16 provide evidence that these correlations may be
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spurious They assert thain fact, cognitive capacities are related to making errors and
that the specific design of choice lists triggers the interpretation of differensial r
attitudes.Our design does nonvolve choice lists, suggesting the cognitive ability effects
are not merely driven by these design issues. However, our results suggest lihkt the
betweencognitive ability and risk behavior may be more moderate compared to the
effects reported by Dohmen et §010).

In conclusion, we find that selection asvery importantfactor in adverse decision
environments. Té relevance of selection effettasimplicationsfor the interpretation of
the average laboratory behavior in terms of population parameters, and for the
interpretation in terms of external validitgf realistic decisiormaking scenarios
(Ganster, 2005)Weidentify predicbrs of time pressure resistand¢owever, nore work
is needed to make aspedst decision styleand the use of heuristigeredictable. If
behavioral measurese shown to bef limited explanatory powemeurological markers
may provide aninterestingalternative (e.g., Buckert et.al2014 Kandasamyet al.,
2014). dentifying people’s ability to cope with time pressure is aatraightforward
task Tests for cognitive abiltor intellectualefficiency and standard questionnainegd

to be accompanied tadditionalmeasures
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APPENDIX

A.1l. Risky Behavior under Time Pressure: Summary of Results

Table Al: Related Literature on the Effect of Time Pressure on Decisions under Risk

Effect of Time Pressure Potential WeakTime
Selection  Pressure?
Problems?
BenZur and Breznitz (1981)  Risk aversion 1 No Yes
Busemeyer (1985) Risk aversion | for losses, No No
Risk aversiort for gains
Dror et al. (1999) Risk aversion 1 or | (dep.on  NoO Yes
level of risk)
Maule et al. (2000) Risk aversion | for losses,no NoO Yes
effect for gains
Huber and Kunz (2007) Risk aversion | No Yes
Chandler andPronin (2012) Risk aversion | No Yes
Young et al. (2012) Probability weighting 1 (for  Yes No
gains), no effect for losses
Kocher et al. (2013) Loss aversion 1, no effect for Yes No
gains, for mixed gambles:
more loss averse and gain
seeking.
Nursimuluand Bossaerts (201¢ Risk aversion | Yes Yes
Madan et al. (2015) Risk aversion | (for gains) Yes No.
Sagib and Chan (2015) Risk preferences reversesk Unclear No
seeking for gains and risk
aversion for losses.
Hu et al. (2015) Risk aversion | Unclear Unclear
Haji et al. (2016) Risk aversion 1 Yes No
Kirchler et al. 2017) Risk aversion 1 for gains, Yes No
Risk aversion | for losses
Gawrylukand Krawczyk (2017) Risk aversiort No Unclear

Notes Column 3 indicates whethéue to violation of the time constraint, internal validity might not hold,
as the sample of violators is potentially sstfectedColumn 4 indicateshat there was no imposition of
substantial time pressure which led to negative payout consequércesamplea time limit that could
not be exceeded or a time limit under which hardly anyone misses the tie limi
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A.2. List of Binary Risky Choices
Table A2: LotteriesUsedin Risky Choice Tasks

#Sef Lottery A Lottery B
# Lottery Payoff1 Prob.1 Payoff2 Prob.2 EV |Payoffl Prob.1 Payoff2 Prob.2 EV
S1/G1 -19.00 27.14% -5.00 72.86% -8.80 450 2150% -1550 78.50 % -11.20
S1/@ -8.00 1500% -4.00 85.00% -4.60 3.00 15.00 % -7.00 85.00% -5.50
S1/G3 -16.00 23.34% -10.00 76.66 % -11.40 8.50 13.00% -16.50 87.00 % -13.25
S1/&4 -9.00 40.00% -2.00 60.00% -4.80 7.00 40.00% -15.00 60.00% -6.20
S1/G -15.50 30.00% -12.50 70.00 % -13.40 550 12.08%  -18.50 87.92 % -15.60
S1/G -15.00 12.00% -7.50 88.00% -8.40 5.00 27.50% -15.00 72.50% -9.50
S1/& -750 1455% -2.00 8545% -2.80 3.00 33.33% -7.50 66.67% -4.00
S1/Q®8 -16.00 40.00% -8.00 60.00% -11.20 4.00 10.00%  -14.00 90.00 % -12.20
S1/® -15.00 2889% -6.00 71.11% -8.60 3.50 2486 % -15.00 75.14 % -10.40
S1/G0 -16.00 10.00% -12.00 90.00% -12.40 6.00 10.00% -16.00 90.00 % -13.80
S1/G11 -1500 1500% -11.00 85.00% -11.60f 12.00 15.00% -17.00 85.00 % -12.65
S1/G2 -11.00 3000% -6.00 70.00% -7.50 5.00 30.00% -15.00 70.00% -9.00
S1/L1 6.50 80.62% 1450 19.38% 8.05| 13.50 79.00 % -6.50 21.00% 9.30
S1/12 5.00 80.00% 15.00 20.00% 7.00{ 15.00 75.00 % -5.00 25.00% 10.00
S1/13 3.00 76.66 % 6.00 23.34% 3.70| 10.00 72.06 % -7.00 27.94% 5.25
S1/14 6.00 75.00% 14.00 25.00% 8.00f 14.00 80.00% -12.00 20.00%  8.80
S1/15 450 60.00 % 750 40.00% 5.70| 1250 71.25% -750 28.75% 6.75
S1/L6 750 70.00% 12,50 30.00% 9.00| 14.50 80.44 % -8.50 19.56 % 10.00
S1/Ww 950 81.66% 1550 18.34% 10.60{ 14.50 87.65% -250 12.35% 12.40
S1/18 4.00 75.00 % 9.00 25.00% 5.25| 14.00 70.00% -11.00 30.00% 6.50
S1/19 6.00 70.00% 10.00 30.00% 7.20| 12.50 84.00% -15.00 16.00%  8.10
S1/10 2.00 65.00 % 7.00 3500% 3.75 7.00 85.00 % -7.00 15.00% 4.90
S1/L1 2.00 65.00% 5.00 35.00% 3.05| 10.00 70.00 % -5.00 30.00% 5.50
S1/L12 5,00 75.00% 15.00 25.00% 7.50| 10.00 90.00 % -4.00 10.00% 8.60
S2/G1 -20.00 30.00% -4.00 70.00% -8.80 4.00 20.00% -15.00 80.00 % -11.20
S2/@ -8.00 3200% -3.00 68.00% -4.60 4.00 13.64 % -7.00 86.36 % -5.50
S2/ Q3 -15.00 10.00% -11.00 90.00 % -11.40 8.00 15.00% -17.00 85.00% -13.25
S2/t -10.00 30.67% -2.50 69.33% -4.80 7.00 41.33% -15.50 58.67 % -6.20
S2/ G -15.00 20.00% -13.00 80.00 % -13.40 6.00 10.00%  -18.00 90.00 % -15.60
S2/G6 -14.00 20.00% -7.00 80.00% -8.40 4.00 25.00% -14.00 75.00% -9.50
S2/F -6.00 20.00% -2.00 80.00% -2.80 3.00 30.00 % -7.00 70.00% -4.00
S2/Q8 -17.00 31.76% -850 68.24% -11.20 450 12.11%  -14.50 87.89 % -12.20
S2/®@ -14.00 40.00% -5.00 60.00% -8.60 4.00 20.00% -14.00 80.00 % -10.40
S2/G0 -16.00 20.00% -11.50 80.00% -12.40 6.50 9.78% -16.00 90.22 % -13.80
S2/Gn1  -1550 29.10% -10.00 70.90% -11.60f 11.00 14.00% -16.50 86.00 % -12.65
S2/GR  -12.00 30.77% -550 69.23% -7.50 5.00 26.31% -14.00 73.69% -9.00
S2/L1 7.00 85.00% 14.00 15.00% 8.05| 12.00 85.00 % -6.00 15.00% 9.30
S2/12 450 7222% 1350 27.78%  7.00) 13.50 80.56 % -450 19.44% 10.00
S2/13 3.00 65.00 % 5.00 35.00% 3.70 9.00 75.00 % -6.00 25.00% 5.25
S2/14 6.50 8235% 15.00 1765% 8.00f 15.00 77.86% -13.00 22.14% 8.80
S2/15 5.00 65.00 % 7.00 35.00% 5.70| 12.00 75.00 % -9.00 25.00% 6.75
S2/L6 8.00 80.00% 13.00 20.00% 9.00{ 15.00 80.00%  -10.00 20.00 % 10.00
S2/17 10.00 85.00%  14.00 15.00% 10.60 14.00 90.00 % -2.00 10.00% 12.40
S2/18 3.50 70.83% 950 29.17% 5.25| 14.00 70.59% -11.50 2941% 6.50
S2/19 6.00 60.00 % 9.00 40.00% 7.20| 12.00 85.00% -14.00 15.00%  8.10
S2/10 3.00 85.00 % 8.00 15.00% 3.75 8.00 80.63 % -8.00 19.37%  4.90
S2/L1 250 78.00 % 5.00 22.00% 3.05| 11.50 64.71 % -550 35.29% 5.50
S2/L12 450 66.66% 13.50 33.34% 7.50/ 11.00 82.86 % -3.00 17.14% 8.60

Notes Payoffs and expected values in €; S=set; G=prominent gain; L pronmissnt |
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A.3. Graphical Presentation of Risky Choices

Wahisn Sie Option A oder B. Dias ist sine Probeperiods.

Option A Option B

€0

&

€3.0 €12.0
71.00% 70.00%

A.4. Incentivization of Cognitive Ability Tasks

The lQ and IE tasks were incentivized in the following whay.each task we count the
number of correct items. This number then determines the probability to win a fixed priz
of €10 in the IQ and of €20 in the IE task. The probability is calculated as P{1@j€
(Number of correct items +1)/(12+1) in the 1Q task; and as P(win €20)= (Number of
correct items +1)/(34+1) in the IE task. That is, subjects have a cleativec® solveas
many itemsas possible, sinctheir expected payoff is monotonically inasing in the
number of correct items. At the same time, they always have a positive prgbatbilit
winning the prize.

The procedure was chosen to make sure that participants could never draw clear
conclusions regarding their score or regarding the doemswer of single items. We
wanted to avoid such inference because we did not want subjects to draw stronganferenc
regarding their cognitive ability from our experiment. Note that subjeerned about
the outcome of the random payment draw only at the end of the experiraghéifPart

1 or Part 4 were randomselected for real payment.
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