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Abstract
Using one’s success and failure experiences cam liedicator of how well risk is being
managed in uncertain situations, particularly beeasxact probability information about
outcomes is often missing. Experience-based paredigclude this more real-world aspect of a
lack of information when studying risk taking belway This thesis builds upon experience-

based paradigms to include the element of skill.

A puzzle task was developed. A goal was given ttgigants to try to discern a pattern in each
puzzle that would yield consistently positive outes. Participants were randomly assigned to a
high or low success rate, but told that skill pthgerole in performance. The outcomes
associated with each puzzle were chosen by theiparit, and served as a measure of risk
taking. After playing 41 puzzles, participants @sgped to scales measuring skill and chance

beliefs, and motivational focus.

Risk preferences were similar to experience-baseadigm predictions, though they were not
well-calibrated. Those with a high success raté& taore risks relative to those with a low
success rate, but the results were less extremeptiedicted. In addition, a closer look revealed
that the pattern for those with a low successlvagan by increasing their risk taking, and then
did not decrease their risk taking significantlyeitier group felt that skill or chance was playing
a dominant role in outcomes, though self-servirag bvas observed as better performance did
lead to higher ratings of skill. Overall, the rigsisuggest that introducing the potential forlskil

may change how people approach risk in ways naligtezl by experience-based paradigms.

\"
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Striving for Successin an Uncertain Environment
We are often faced with situations that are unageead that we need to somehow
manage. Striving for success in uncertain situatfmovides a method for finding ways to
control the situation. Our idea of skill is reliaomt our ongoing observations of the interaction
between uncertainty in the environment and outcamhesir attempts to be successful. To
succeed, we must reduce uncertainty by detectoglagties, and then use those regularities to

predict and control outcomes.

This combination of striving for success and afigng to manage uncertainty in the
environment is applicable to many different corgexicluding the job market (e.g, Fugate,
Kinicki, & Ashforth, 2004) and academic settinggg(eChemers, Hu, & Garcia, 2001). Finding
a job, for instance, requires facing an ever-chapgconomy. Students in an academic setting
must handle different instructors, courses, andrénesition from grade school to higher
education. Former success, whether it is in thenalket, an academic setting, or another
context, undoubtedly influences beliefs about the of skill which inform judgments of ability.

In the case of finding a job, former success infies perceptions regarding the ability to acquire
and maintain a job. Concerning school achievenpatjious success influences beliefs

regarding the ability to achieve a high grade quae a particular degree.

The success of our efforts is important to our seiskill. However, levels of success
are actually determined by a combination of skl ancertainty in the environment. There is

1
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uncertainty in the environment whenever we are len@bdetermine the likelihood of possible
outcomes. Dealing with this uncertainty while tiyito succeed makes situations challenging.
The challenge can be thought of as the attemptritr@ the uncertainty in the situation through
skill. This thesis explores how people deal withldnging situations by applying their skill to
the existing uncertainty in an attempt to succ&gxkcifically, we study how general willingness
to take risks is affected by one’s current leveswécess in an uncertain environment. We also
explore how level of success and risk-taking ale&ted to inferences about the role of skill and
chance, as well as tendencies to adopt a motiatfonus on approaching success versus

avoiding failure.

Defining and Studying Risk Taking

Risk and uncertainty go hand in hand. These coa@ptstudied in situations where it is
unclear which outcome will occur. Knowing the prbliéies of the outcomes is characteristic of
a risky situation, while not knowing the probalidg of the outcomes is characteristic of an
uncertain situation. The real world, however, doetsclearly make this distinction between
types of situations. Taking this into account, thissis attempts to examine risk in an uncertain
situation. What exactly “risk” means depends on vghasked. While a layperson might view
risk as danger, psychologists and economists tipidafine risk as a function of variability
(e.g., Arrow, 1965: Lopes, 1983). Variability hasdo with the spread of the distribution of
possible outcomes. The higher the variability ia $ituation, the greater the amount of risk. We

will use the scientific definition of risk as vamiee when studying risk in uncertain situations.

Researchers who study risky decision making ofeenparadigms in which the
environment is governed completely by chance, bagtobabilities associated with the options

2
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are explicitly stated. One of the most common riskgice paradigms is the gambling paradigm
(Lopes, 1983). In this paradigm, options are preskim a chance-driven environment as two-
outcome gambles with stated probabilities. Choo#uegiskier of the options is classified as

risk seeking, while choosing the safer of the api® classified as risk aversion. The gambling
paradigm has been used as far back as Daniel Berfidi38/1954), who is considered by many
to be the father of economic utility theory. It kdso been the primary paradigm used to develop
and test prospect theory (Kahneman & Tverky, 19%8)ch for more than thirty years has been
the dominant theory of risky choice in the fieldiadgment and decision making. While this
paradigm has been essential to the study of riskystbn making, the paradigm is not
necessarily a good fit for every kind of risky at@i The characteristics of many real world

environments seem qualitatively different from wisadssumed in the gambling paradigm.

For instance, people often do not have accesspicceprobability information about
options. Instead, the information they would haseeas to when making decisions would be
their experiences regarding their successful asdiesessful attempts at managing uncertainty in
similar situations. Also, people are typically mperating in an entirely chance-driven
environment. Instead, they are often operatinguieravironment in which there is the
opportunity for skill to be effectively exertedittfluence the likelihood of outcomes. This
experiment described here is an attempt to addiness two more common aspects of real world

environments that the gambling paradigm does nutuca.

In order to do this, a puzzle task is used in whighgoal is to correctly predict a pattern
in an attempt to win prizes. The task environmerrie in which there is an expectation that

there is the potential for skill to contribute tacsess in identifying a pattern. At the same time,
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there remains an element of uncertainty regardiagotitcome of predictions. In lieu of exact
probability information, experiences of success faidre at attempting to predict a pattern will
be accessible to help gain a sense of the liketilidwarious possible outcomes. Thus, this task
will help capture two important characteristicgiek within many real world environments: (1)
the potential for skill to help manage or reduceartainty and (2) the availability of information

in the form of success and failure experiencegatsbf probabilities.

Actual Success Rate and Risk Taking

In an uncertain situation, we do not have accessaot probability information.
Therefore, when making risky decisions, we relytlmnavailability of success and failure
experiences. The series of success and failureierpes is used to infer one’s success rate.
Success rate is one of the few pieces of informatiailable to tell us about how well we are
managing risk in an uncertain situation. Severdi¢nt paradigms have been used to examine
the relationship between success rate and riskdddehaviors. These different paradigms
sometimes incorporate aspects of the gambling garaedand in other cases attempt to map more
closely onto more common characteristics of risthmreal world. Results suggest that success
rate information does influence risk preferences, that the relationship changes depending on
the information provided to the decision maker lbgirt task environment. These types of
differences have been extensively explored in atbeen come to be known as the

“description-experience gap” (e.g., Hertwig & Er@009).

Differences in risky decision making have beenistids a function of making decisions
based on descriptions of outcomes versus diredreqre with outcomes (e.g., Hertwig &

Erev, 2009). Making decisions from description ilves using direct information regarding
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outcomes and their stated probabilities, as irgmabling paradigm. Making decisions from
experience involves relying on feedback gained fexperience with available options to learn

about the likelihoods of outcomes.

Decisions about probabilitigssed on experience have been studied for decadss,
often in the context of multiple cue probabilitytaing (see, e.g., Brehmer, 1980; Holzworth,
2001). These investigations explore whether and p@ople learn correct probabilities for
outcomes based on feedback. Although these stumieste both strengths and weaknesses in
people’s abilities to learn from series of evettisg paradigm has typically been used to study

the accuracy of predictions rather than inclinatioggarding risk-taking.

Barron and Erev (2003) developed a task specificibigned to examine risk-taking
tendencies when choice feedback comes from experieim this way, they could directly
compare risky choice when probabilities were exqrered over time versus directly supplied in
a gambling-paradigm description. They created egpee-based risky choices using what they
told subjects was a ‘computerized money machimethis ‘computerized money machine,’ there
are two buttons on a computer screen, each repegendifferent gamble. The outcomes
corresponding to the different gambles are ingtiathknown to the participants. Participants
have the opportunity to click a button and obtairoatcome from the selected gamble. The two
gambles corresponding to the two buttons are egthiesky option with two possible outcomes or
a safe option with a single outcome. Participarakarchoices in one of three types of

experience-based paradigms or in the descriptisecdparadigm.

The three variants of the task include what théanstcall thesampling, full feedback
andpartial feedback paradigms. In the sampling paradigm, participaataple several outcomes

5
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before they make a single, final choice. In théfieédback paradigm, participants continuously
receive feedback about both obtained and foregatemmes across multiple trials. And in the
partial feedback paradigm, participants continupusteive feedback across trials but only
about the obtained outcomes. In several comparisbdsscription and experience-based risky
choices, Erev, Barron, and colleagues demonstsytgématic differences in preferences

(Barron & Erev, 2003; Erev et al., 2009, Hertwige®ev, 2009).

In the experience-based paradigms, participanteteto be risk seeking when the more
desirable outcome in the risk had a higher proliglzihd tended to be risk averse when the more
desirable outcome had a lower probability. Ford@scription-based paradigm, participants
generally followed the opposite pattern. Partictpaanded to be risk averse when the more
desirable outcome had a higher probability and sestking when the more desirable outcome
had a lower probability. Moreover, prospect thesif@gmous ‘reflection effect’ was reversed in
experience-based decisions. The original reflaatifect was documented in the gambling
paradigm. Preferences for gambles were found tyeally risk averse for gains but risk
seeking when the outcomes were ‘reflected’ (abloeitytaxis on a graph) to become losses.
When comparable gambles are presented in an erperiased format, the opposite pattern
emerges, with tendencies toward risk seeking forsgand risk aversion for losses. These

differences in risk preferences have been termedscription-experience gap.’

According to Hertwig and Erev (2009), the ‘desadptexperience gap’ is caused by the
way in which rare events are processed. Rare eaeatsnderweighted when making decisions
from experience, but are overweighted when makewsibns from description. This

explanation suggests that, when decisions are faheexperience, rare successes or rare
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failures do not hold much weight when making rislegisions. This is because rare events are,
by definition, not often experienced. Howevergravents remain salient in gambles wherein
the probabilities are explicitly stated. Whenaalj these rare events are exaggerated in

importance.

Research on the ‘description-experience’ gap pewidsight into how acquiring
probability information via description or experganinfluences risk preferences. These methods
are particularly important when studying the relaship between success rate and risk taking.
Decision makers can be explicitly told how wellparorly they are doing, and they can learn
through their success and failure experiences.vBale examples of how different methods of
acquiring probability information can influence ttedationship between success rate and risk

taking.

In a recent study, Schneider, Stershic and Raf#6di3) explored the effects of repeated
good or bad outcomes on risk taking. Specificalgy examined whether one was more likely
to take a risk or play it safe when doing well wsrpoorly. Participants in this experiment saw
hypothetical 50/50 two-outcome gambles, and wekedito make a selection about which
gamble they preferred to play. Positive, negative mixed experiences were created by
changing whether all of the possible outcomes engdamble were positive, negative or a
mixture. The researchers found that, as particgstatrted to have a negative experience and
began doing poorly, they took more risks than tthelybefore they started having the negative
experience. Those who started to have a positigereence and began doing well took fewer
risks than they did before they started havingotbstive experience. If people use experiences

of doing well or poorly to inform them of their stess rate, then these results suggest that those
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with a higher success rate would take fewer rigksle those with a lower success rate would

take more risks.

Using hypothetical scenarios, Sitkin and Weinga®96) found a different pattern of
results. They exposed participants to a hypothlesicenario in which they had to determine if it
was financially viable for their race car team tonpete in the last race of their season. In this
scenario, the participants were either previoustcsssful or unsuccessful as a result of previous
relevant decisions. The authors found that pasditip who were informed that they had
successfully made similar decisions in the pastntepl higher levels of risk propensity
(tendency to take risks) than those who were inéaftmat they were unsuccessful. In contrast to
the Schneider et al. findings, these results sudgasthose with higher success rates would take

more risks, while those with lower success rateslavtake fewer risks.

These two examples, one using a modified gamblarggigm and one using a
hypothetical scenario, suggest conflicting riski@rence patterns for higher and lower success
rates. Sitkin and Weingart provided a descriptibthe situation but did not give participants
exact probability information, while Schneider aralleagues had participants experience a
series of good or bad outcomes but did providetgxababilities of 50/50. These differences in
results suggest that the expression of probalsilitiay be critical to the description-experience
gap. Sitkin and Weingart's lack of exact probapilinformation led to a preference pattern
similar to experience paradigms even with a deongbased scenario. In contrast, the explicit
probabilities in Schneider et al.’s modified gamblparadigm resulted in preferences similar to

other description paradigms, even though good addelperiences evolved over time.
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Work on the description-experience gap demonstthtgshe way in which we obtain
information about likelihoods will influence how Vieel about taking risks. Nevertheless,
neither the description nor experience paradigikes it&to account the real-world presence of the
element of skill in many situations involving uni@@nty. The experience-based paradigms take
the first step to map onto real world situationsvimch exact probability information is not
available. This thesis extends these paradigms attampt to look at situations in which skill
has the potential to be involved. We examine ndt ganeral tendencies toward taking risks, but
also the extent to which people come to accuraalge how much risk to take given
information from experience about their success. rétt addition, because the experiences we
are studying have the potential for skill to bealwed, we also wanted to explore beliefs about

skill and chance in performance.

The Role of Inferences About Skill and Chance

Interpretation of success rate information is kel be related to the perceived role of
skill and chance in real-world environments. Thecpred role of skill refers to beliefs about
the extent to which one is able to impart somerobover the outcomes that occur. Increases in
skill should be associated with increases in sice. The perceived role of chance refers to
the beliefs about the extent to which the outcothasoccur are randomly determined or the
result of good or bad luckhe more that results are due to chance, the [gssrtunity there is

to be able to exert skill to control the outcomes.

Research has been done on the influence of balwefst skill and chance in the
interpretation of a sequence of outcomes, partilyutatreaks.” A streak refers to an

uninterrupted series, or string, of the same outcdiaxamples include research on the gambler’s
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fallacy and the hot hand effect, both of which deih the interpretation of a streak in a

sequence of outcomes.

The gambler’s fallacy is the belief that a streathim a series of randomly determined
outcomes is less likely to continue and the oppasiitcome is more likely to occur. So, if a
series of coin flips reveals a streak of sevelid ia a row, people will start to expect to see a
head revealed on the next toss. That is, theyowitie to believe that a head is more likely than
a tail to be the next outcome, even though the adel$0/50 on every trial. This effect was first
demonstrated by Laplace (1951), and has been dématatsin actual bets placed at a casino
(Croson & Sundali, 2005Evidence was found that people bet based on belitbe gambler’s
fallacy. After a streak of five or more of a paui@ar outcome, people were more likely to bet

against the streak than with the streak.

The hot hand effect is a related but contrastirgnpmenon in which people have the
expectation that a streak of a particular outcasrikely to continue because a person is “hot.”
Gilovich, Vallone and Tversky (1985) demonstrateid effect within the sport of basketball.
They found that people believed a basketball playé&e more likely to score if they had already
done so a few times in a row than if they had rdgenissed. The basketball player was said to
have had a “hot hand,” and the streak of succeshfits was judged to be more likely to

continue than not.

The difference between these effects lies in whiedlstreak of a particular outcome is

expected to continue or not continue. The streaikeected to continue according to the hot

hand effect, while the streak is not expected ttinae according to the gambler’s fallacy. This

10
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difference in expectation can make the effects semmradictory, but this contradiction can be

resolved when beliefs about skill and chance asengxed.

To better understand the gambler’s fallacy andhlaoid effect, Ayton and Fisher (2004)
studied the attributions of skill and chance thedgle made regarding different types of
sequences. They presented participants with tletseo$ binary sequences. Participants were
told to identify whether the sequence was an outpat human skill or chance performance.
The authors found that participants were more ikelattribute sequences with more streaks to
human skill. Sequences with fewer streaks wereddarbe attributed to chance. These findings
suggest that how success rate is interpretedaterkto the extent to which the sequence that
makes up the success rate is perceived to be lh oésuill or chance. If the sequence of
outcomes is consistent, then the success rate wiypitdhlly be interpreted as due to high or low
skill. If the sequence of outcomes is variablenttiee success rate would tend to be interpreted

as due to chance.

In a similar vein, Burns and Corpus (2004) studubgn people would be more likely to
predict a continuation of a streak of outcomes.yTioend that it depended on whether the
mechanism generating the outcomes was believed tarflom or non-random. Participants in
this experiment read a hypothetical scenario ah@gquence that was said to be random or non-
random. They were then asked to choose which ow¢bey thought would occur next. The
authors found that a streak was continued mora dftethe non-random scenarios than the
random scenario. These findings have implicationdhbw success rate information is
interpreted and used. When the sequence of outcoseelsto determine success rate is

interpreted to be non-random (i.e., due to skall¥treak is thought to be more likely to continue.

11
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When the sequence of outcomes used to determigessirate is interpreted to be due to

chance, a streak is thought to be less likely tdinae.

The results of these experiments provide evideocthe role of skill and chance in
interpretation of success rate information. Whethersuccess rate is interpreted as a result of
skill or chance depends on the consistency or biitiaof the sequence of outcomes. Also,
whether a streak is expected to continue dependseoextent to which it is interpreted as a
result of skill or chance. This is important to smer when studying the relationship between

success rate and risk taking.

If success rate is interpreted as being due maoskillpthen similar to the expectation in
the hot hand effect, a more consistent and nonerargtreak would be expected to continue. The
willingness to take a risk could increase for thesperiencing a streak of successes because one
would expect to succeed as a result of skill ireamg in that risky decision. A streak of failures
might also be expected to continue if skill did seem enough to bring about successes. In this
case, the willingness to take a risk could decréasause one would expect to fail and would
therefore try to take the safest course possillies& patterns are similar to results from
experience-based paradigms, but a difference ihtitdhand research includes beliefs about
skill as part of the rationale for the pattern. $hii should be possible to see differences in risk

taking among those with equivalent success ratesring on beliefs about the role of skKill.

If success rate is interpreted as being due stidathance, then similar to the expectation
in the gambler’s fallacy, a less consistent andemandom streak would not be expected to
continue. A streak of successes might not be egddotcontinue, and the opposite outcome of
failure would be expected. Therefore, the willingméo take a risk could decrease because one

12
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would expect that failure is imminent, so minimgilesses would seem most important. A

streak of failures might also not be expected ttinoe, and instead the opposite outcome of
success would be expected. In this case, the giléss to take a risk could increase because one
would expect that a success must be coming sodrs@going for larger potential gains would
seem attractive. These predictions would not tylyicee expected, however, as the situation of

interest is one that is believed to involve elemaitboth skill and chance.

The role of skill and chance is important when mgkisky decisions in an uncertain
environment, as it has implications for how likeldus and streaks of outcomes are interpreted
and used. Related to the expectation in the hal béect that streaks are more likely to
continue, we conduct exploratory analyses to spattkrns of risk taking varied as a function of
beliefs about skill independent of success rate al§@ examine beliefs about skill and chance to
see if they differ as a function of success rdfe.base our predictions on the well-known self-
serving bias (e.g., Heider, 1958; Campbell & Setki 1999). Self-serving bias is a
phenomenon in which attributions made after expeigy success are different than ones made
after experiencing failure. In an effort for peopdeenhance or protect their self-concept,
experiencing success is often attributed to thevesednd something they did (e.g., used their
skill), while experiencing failure is attributed tiee environment (e.g., chance). Exploratory
analyses were also conducted to see whether moteafocus varied depending on success

rate.

Exploring the Role of M otivational Focus

It is common knowledge that there exist fundamemiativations to approach pleasure
and avoid pain. By the same token, we are motiviategbproach success and avoid failure.

13
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Research suggests that, not only do these motngérist, but there are individual differences
in which motivation tends to predominate. Insteaboking at individual differences in
motivational focus, this thesis will explore whetlegperiencing a high or low success rate can

direct one’s motivations towards approaching thgtpe versus avoiding the negative.

Atkinson’s (1957) theory of the motivation to acleesuccess versus avoid failure
focused on situations that involve some skill amehe chance. Atkinson demonstrated that there
are individual differences in types of task choaed willingness to take on risks, depending on
the stronger motivational focus. He found that éhatio had a stronger motive to achieve
success were willing to take on a moderate amdumsla Those who had a stronger motive to
avoid failure were willing to take on either extreljnhigh (self-handicapping) or extremely low

(ensured success) amounts of risk.

Lopes (1983) also described motivational differendit in the context of purely chance
events. SP/A theory is a two factor theory ofyiskoice that includes a dispositional factor that
disposes people towards choosing to take a risk play it safe. Lopes proposed a motivational
continuum in which people were predominantly mdteaby security concerns or by desires for
potential. Security-oriented individuals are motegito avoid the worst outcomes in risky
situations, whereas potential-oriented individuatks motivated to obtain the greatest benefit in

risky situations.

Additionally, Crowe and Higgins (1997) demonstrateativational focus differences in
a memory task. They found that those with an indyemotion focus to pursue positive
outcomes were more concerned with getting hitsréotlly recognizing previously presented
words), and therefore had a riskier bias of sajyeg’ for recognition of words. Those with an
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induced prevention focus to avoid negative outcowa® more concerned with getting correct
rejections (correctly avoiding words that were piaviously presented), and therefore had a

conservative bias of saying ‘no’ for recognitionvadrds.

Potential differences in motivational focus seeeesally relevant when making risky
decisions in an uncertain environment that invokial. Although motivational focus regarding
approaching success and avoiding failure are tifpistudied as individual differences, we
hypothesized that differences in motivational fomesy also occur due to experience and would
be in line with experience-based paradigm predisti®hen predominately experiencing
successes, one may come to expect them basedlparsiitherefore be more motivated to
approach the positive, and take a risk. Takingigiemight be seen as worth it given that you
can exert skill in order to possibly succeed assalt. When predominately experiencing
failures, one may become more concerned abouh#i®lity to exert skill to avoid failures,

making it more appealing to play it safe.

Aims and Hypotheses

The overall aim of this thesis is to explore howle deal with challenging situations by
attempting to apply their skill to the existing en@inty to increase their likelihood to succeed.
Specifically, this thesis examined how generalingihess to take on risk is affected by one’s
current success rate in an uncertain environmentstensibly involves skill. If success rate
information is used in lieu of exact probabilitiseen making risky decisions, then different
success rates are likely to elicit different riskfgrences. In addition, the role of inferences
about skill and chance, and differences in motoradl focus are explored, as these may be
related to reactions to different success rates.
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Successrate and risk taking: General test of experience-based paradigm
predictions. Overall, success rate was expected to influencevilliegness to take on more or
less risk. It was hypothesized that a low succaeswould lead to a reduced willingness to take
on risk. A high success rate was expected to leadgreater willingness to take on risk. This
pattern is consistent with experience-based pamagigdictions (e.g., Hertwig & Erev, 2009).
This was expected because participants are non gixplicit probability information and instead

have to experience their successes and failuregasito experience-based paradigms.

Successrate and risk taking: More stringent test of experience-based paradigm
predictions. Additionally, how well people are calibrated in ithesk taking based on their
success rate was also of interest because it way af measuring how well people responded
to success rate information. This is a more stnhgest of the experience-based paradigm
predictionsWe expected those with a lower success rate todiakelower level of risk
compared to their optimal level of risk. In otheonds, they would be more risk averse than what
would be optimal. This is because they are expeactedderestimate the likelihood of positive
outcomes because they are relatively rare. Foethith a high success rate, the opposite pattern
is predicted by the experience-based paradigm. @hegxpected to take on a higher level of
risk compared to their optimal level. This is besaufor them, the relatively rare events are the
negative outcomes. If they underestimate the negatitcomes, they should be overconfident

and relatively risk seeking.

If results go against our predictions, the desimipbased paradigm may provide a better
fit. If this happens, results may be more consistath prospect theory (Kahneman & Tversky,

1979) predictions. Prospect theory predicts theastamation of relatively rare events, so that
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those with a low success rate are expected to loeetsheir optimal level of risk and be
relatively more risk seeking, while those with gthsuccess rate should be relatively risk averse
and undershoot their optimal level of risk. If taese the results, then it suggests that something

other than explicit probability information may bgi about the prospect theory predicted pattern.

Beliefs about skill and chance: Predictionsrelated to hot hand. The role of inferences
about skill and chance was studied in a more eafoy manner. If participants tend to attribute
their performance to skill, then similar to the egfation in the hot hand effect, streaks would be
expected to continue. With a high success ratsetivdo attribute their performance primarily
to skill should take on more risk than they otheewvvould because they expect their good
performance to continue. With a low success theppposite pattern is expected, in which
attributions of skill lead to risk aversion for fahat bad performance will continue. If chance is
seen as having a primary or the only role in pentorce, then similar to the expectation in the
gambler’s fallacy, streaks would not be expectecbittinue. Risk preference patterns opposite
of those mentioned above would be predicted. Beceuesdesigned the task to appear to involve

skill, these results would be unexpected.

Beliefs about skill and chance: Test of self-serving bias. We also explored overall
differences in attributions of skill and chanceadsinction of success rate. For both conditions, it
was expected that performance would be attributecerio skill than chance, particularly
because skill is explained and reinforced as afantperformance. Nevertheless, those with a
high success rate are apt to believe that skillhark of a role in their performance than those
with a low success rate. Those with a high sucassare also expected to believe that chance

had less of a role in their performance than tivasie a low success rate. This is consistent with
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self-serving bias, in which people tend to attribtiteir successes to themselves and their failures

to their environment (e.g., Heider, 1958; Camp&eBedikides, 1999).

Moativational focus. Finally, we explored whether success rate is likelinfluence
motivational focus. Experiencing a lower success naight focus attention on avoiding failure,
so that one might be more apt to play it safe deonot to lose. Experiencing a higher success
rate might focus attention on approaching sucaesthat one might be more willing to take a
risk in order to succeed. These differences invabonal focus would be consistent with
experience-based predictions of tendencies to weight the rarer event, and might suggest an

underlying role for motivation in the direction aftention (or vice versa).
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M ethod

Participants

Two hundred and three participants were recrdtethis experiment and earned
psychology course extra credit for their participat Although demographic information was
not collected, the research population was likelige consistent with undergraduate psychology

majors, the majority of whom are female and betwE&i24 years old.

An online system used by the psychology departf®@@NA) identified and recruited
the potential participants. For individuals to Imeatled in the experiment, they had to be at least

18 years old and eligible to access the onlineegyst

Materials and Stimuli

The entire experiment was conducted in a compatesétting equipped with 11 desktop
computers. This allowed multiple people to par@tgin the experiment at the same time. The
experimental manipulation of success rate usedzal@task in which the goal of the participant
was to try, through repeated button clicks, toelis@a pattern that yielded consistently positive

outcomes.

At any given time, one puzzle was displayed oncthraputer screen. Figure 1 provides a

sample of a puzzle before any button has beentsdlec
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Win/Loss Combo: 1 P— 0 Clicks Remaining: 10
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Figure 1. An example of the outset of the puzzle . This figure illustrates a possible scre
that a participant would s&ehen staiing a new 6 x 6 puzzlén this example, the participant h
chosen Win/Loss Combo displayet in the upper left corner. The Current Total wapldiged
above the puzz]aevhich at the outset of each new puzzle zero.The number in the upper rig
corner indicates that there wereclicks remaining as was always the casthe outset of eac
new puzzle.

Each puzzle consisted of 36 square buttons in & 8quare grid. There were thi
characteristics of each button that distinguistiébm the other buttons in the puz—button
color, symbol, and symbol size. Button colors, bgig, and symol sizes were chosen to
highly distinctive within each puzzle. Nine setsbotton colors and 9 sets of distinct but

symbols were randomly distributed across puz

To play the puzzle, the participant clicked on #dto reveal the point outcol behind
the button. After a click, an outcome appeared,waas incorporated into a ‘Current Total’
that puzzle trial. The outcome was either a pasitivinning’ value or a negative ‘losing’ valu
On the next click, the previous outcome disappeleaving a blank gray space, while
currently clicked button revealed the next outcoam& so on, until the participant had clic
10 of the 36 buttons. The number of clicks remar{i€licks Remaining’) out of 10 we
available throughout the puzzrial on the computer screen. Once the number ckglequaler
zero, play on that particular puzzle was over, detmy that puzzle trial. For an exampl

puzzle with three clicked buttons, see Figu
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Figure 2. An example of guzzle with three clicked buttoi This figure illustrates the san
puzzle from Figure 1, but afténree buttons had been clicked button had been clicked wh
the square werftom colored to gray. The most recently clickedtbrn shows a value of fi,
and was added ontbe Current Toteto increase it from zero to five.

The outcomes associated with each puzzle werendigied by a previously chost
win/loss combo. There were 9 win/loss combos abkaldabeled Win/Loss Combo 1 throu
Win/Loss Comb®. Each combo was similar to a -outcome gamble, in that there was
associated ‘winning’ value and ‘losing’ value. A®twin/loss comblevelincreased, th
extremeness of the positive and negative outconmeased. Decisions had to be made bet
safer levels with small gains but small or zerséss and riskier levels \h large potential gair

butlarge potential losses. For an example of the w&s/combo selection screen, see FigL

Please select one of the following win/loss combos:

WinLoss Combo Win Lose

1 (Lowest) 5 0
2 10 -1
3 15 -3
4 20 -6
5 25 -10
6 30 -15
7 35 -21
8 40 -35
9 (Highest) 45 -50

| Continue |

Figure 3. An example of thevin/loss combo selecticscreen. Thiscreen was used to select
win/loss combo for the next twmuzzles. The winning and losing valdiessed would b the
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outcomes for clicks in the next two puzzles. Altgery two puzzles, participants saw this screen
again and had the opportunity to choose the samaldferent win/loss combo.

Each combo had an associated expected value (E@héoclick, depending on the
chosen win/loss combo and the manipulated suceéss Table 1 below presents this

information.

Table 1. The Expected Value of One Button Click Based on/AMias Combo and Success Rate

Success Rate
Low High
12 out of 36 | 24 out of 36
buttons buttons
0.333 0.667
Win/Loss Combo Winning Value  Losing Value
1 5 0 1.665 3.335
2 10 -1 2.663 6.337
3 15 -3 9.006
4 20 -6 2.658 11.342
5 25 -10 1.655 13.345
6 30 -15 -0.015 15.015
7 35 -21 -2.352  |[INE6E52|
8 40 -35 -10.025 15.025
9 45 -50 -18.365 13.365
Seen by participants Not seen by participants

The combo information on the left side of Tableutlioes the win/loss combo number
and the associated winning and losing values. Hnicpant had access to this information from
their win/loss combo selection screen (see Figurbl did not have direct access to the
expected value information on the right of Tabl@hie expected values in the righthand
columns list the average winnings expected foraiok of a button depending on the success
rate. For instance, a participant with an assidogdsuccess rate might have chosen Win/Loss
Combo 2. If they did so, they would win 2.663 psifdr each button clickn average. This does
not mean that they would actually win 2.663 poiatsthey would either win 10 points or lose 1

point. Instead, the 2.663 points refers to whay tlieuld win if they clicked a random button

22

www.manaraa.com



repeatedly over the long rdBV = .333(10) + .667(—1)]. The highlighted expected values in
the table show the combos that would result ineaghg the highest expected values in each
condition. The dark gray highlighting indicates tasyest expected value and therefore the
optimal win/loss combo for each success rate. iggpants were calibrating their chosen combo
to their success rate, they would ultimately selleetcombo that afforded them the dark gray-
highlighted expected values, as these optimal aés/combos would be expected to earn the
most points. For high success rate participangspgtimal win/loss combo was Combo 7, while

for low success rate participants, the optimal l@s¥ combo was Combo 3.

Design

The primary independent variable was a betweenestdbmanipulation of success rate,
with participants randomly assigned to one of texels. Success rate refers to the likelihood
that the participant would get the winning valueswlthey clicked on one button in the puzzle.
The two levels of the success rate variable wesediod high. This was achieved using a success
rate of 33% (12 winning outcomes out of 36 buttarg) 67% (24 winning outcomes out of 36

buttons), respectively.

The primary dependent variable of interest wastaking. Risk-taking behaviors were
measured by the chosen win/loss combos. As théasstombos increase, risk increases. The
higher the combo selected, the greater the willesgrio take risk. In addition, items regarding
skill, chance, and motivational focus were assessad exploratory manner. Satisfaction with
performance and decision strategy were also agkasse manipulation check, in that those with
a high success rate should be more satisfied tvin performance and decision strategy than
those with a low success rate. The five ratingtescare presented in Table 2.
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Table 2. Five Scale Endpoints Used to Measure Attributi@ejsfaction and Motivational

Focus

Construct Negative End of Scale Positive End of Scale
Skill My current total was not due to my skill. My current total was due to my skill.
Skill My skill had no influence over my performance. My skill had substantial influence over my performance.
Skill My skill is not responsible for how much | won or lost. My skill is responsible for how much | won or lost.
Skill My skill had nothing to do with my scores. My skill had everything to do with my scores.
Chance/Luck | feel that the odds were against me. | feel that the odds were in my favor.
Chance/Luck | was unlucky in my puzzle outcomes. | was lucky in my puzzle outcomes.
Chance/Luck Overall | was unlucky. Overall | was lucky.
Chance/Luck | feel that my scores were due to bad luck. | feel my scores were due to good luck.
Performance Satisfaction | feel like | did not do well. | feel like I did well.
Performance Satisfaction | feel like | could have done better. I do not feel like | could have done better.
Performance Satisfaction | expected to do better. | expected to do worse.
Performance Satisfaction | am not satisfied with my score. | am satisfied with my score.
Decision Strategy Satisfaction [l am disappointed in my decision strategy. | am proud of my decision strategy.
Decision Strategy Satisfaction [l am not happy with my decision strategy. | am happy with my decision strategy.
Decision Strategy Satisfaction [My decision strategy was not effective. My decision strategy was effective.
Decision Strategy Satisfaction [l feel bad about my decision strategy. | feel good about my decision strategy.
Success/Failure Focus | was focused on avoiding negative outcomes. | was focused on achieving positive outcomes.
Success/Failure Focus In this task, | mostly thought about potential failure. In this task, | mostly thought about potential success.
Success/Failure Focus | saw myself as striving to prevent poor performance. | saw myself as striving to achieve good performance.
Success/Failure Focus Mostly | imagined myself making bad puzzle button selections. [Mostly | imagined myself making good puzzle button selections.

Each of the five scales consisted of four item&hEtem included possible ratings using
7 radial buttons, with the two sentences servingmmosite endpoints. Ratings were then coded
as -3 to 3, to indicate going from the negativéh®positive end of the scale. The four scales
measuring attributions of skill and chance ands&attion with performance and decision
strategy were modified from those used in the Judgrand Decision Making lab, which are
high in face validity. The fifth scale measured mations to approach success versus avoid
failure. These motivational focus items were madiffrom the promotion/prevention scale to be
specific to the puzzle task (Lockwood, Jordan & Han2002, see also Summerville & Roese,
2008). A random sequence of all twenty items waated. Half of the items in each subscale
had the negative end of the scale on the left,enthié other half had the negative end of the scale

on the right.
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Procedure

Participants played through 41 different puzzlethaexperiment. Each of these puzzles
had the same underlying success rate, dependitigea@ssigned condition. The first 10 puzzles
were termed the ‘Initial Skill' puzzles. This stagas used to create the illusion of the potential
for skill to be involved. The next 30 puzzles weganed the ‘Calibration’ puzzles. This stage
was used to create the opportunity for participémtsalibrate their success to their environment.
Afterwards, there was one final puzzle termed Brizé Round’ puzzle. It served solely as a
motivational tool for the participants to continioepay attention while playing the puzzles.
Although participants were told that their performoa in this ‘Prize Round’ would determine the
kind of prize they would receive, all participantseived the same small prize no matter their

performance.

Participants had the opportunity to choose a was/lcombo after every two puzzles had
been completed, as well as for the ‘Prize RoundZzfrj for a total of 21 choices. The first 5
choices were in the ‘Initial Skill' puzzles, thextd.5 win/loss combo selections were in the
‘Calibration’ puzzles, and the final time a winkosombo was chosen was for the ‘Prize Round.’
Having participants choose win/loss combos througkite experiment allowed for eventual
analyses of risk taking over time—across ‘Initi&ilSand ‘Calibration’ stages, as well as
combo selections early and late within the staDesails about the step-by-step procedure are

outlined below.

Participants came into the laboratory and haddhexce in seating. Once the session
started, instructions were read and three praptieeles were shown to the participants. Along
with other information, participants were told thia¢ purpose of this experiment was to measure
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“people’s general, intuitive ability to pattern rolat” They were also told that rules existed that,
if followed, would “help them get the winning vakieost of the time” and obtain a higher point
total in the end. It was explained that “more p®imeant a better prize,” but no other specifics
about the point totals and prizes were given. Tis¢ practice puzzle was used to demonstrate
the task, and how different patterns could leaa hogher point total and better prize at the end
of the experiment. Before the final two practicegas, win/loss combo levels were explained.
Win/Loss Combo 1 and Win/Loss Combo 9 were usethi®idemonstration. In an attempt to
minimize possible order effects of anchoring, sessiwere randomly assigned to instructions
that explained the practice puzzle with Win/Lossr®o 1 first or Win/Loss Combo 9 first. The
final two practice puzzles were used to demonstrate a chosen win/loss combo level

determined the possible outcomes in the puzzle.

Participants then began the self-administeredgddhe session, always experiencing
their assigned success rate and selecting a neflogsrcombo after every two puzzles were
played. They first played through the ‘Initial Skguzzles. Participants were then informed of
their purported skill level based on their perfonoain those 10 puzzles. In reality, participants
were given one of two messages, depending ondhlsigned success rate. Those in the low
success rate group were told that they were sjigdelow average in skill compared to others
who had completed the experiment. Those in the $igicess rate group were told that they
were above average in skill compared to others kidtbparticipated in the experiment. This
information was consistent with the participantsual experienced performance during the
manipulated ‘Initial Skill' puzzles. Participantsen played through the ‘Calibration’ puzzles.
After the 30 ‘Calibration’ puzzles, the participamesponded to the five exploratory scales.

Finally, the participants played the puzzle in ‘thgze Round'.
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Once the self-administered part of the sessionfivehed, the computer informed the
participant that the experiment had ended. Thegwesn instructed to see the experimenter for

a debriefing sheet. At that time, they were givesmall prize for completing the experiment.
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Results
Analyses were conducted to examine how successnfiaenced risk taking behaviors,
beliefs about skill and chance, and motivationalf as well as whether risk taking patterns
were calibrated to optimal outcome levels. Depehdeasures included risk taking behaviors as
indicated by selected win/loss combos as well asescon the five exploratory scales to

represent related attributions, satisfaction, antivational focus.

Risk Taking

Successrate and risk taking. The influence of success rate on risk taking wasremed
by analyzing the average of the two win/loss condfussen at the beginning and end of the
‘Initial Skill' puzzles, as well as the beginningdend of the ‘Calibration’ puzzles. Specifically,
a 2 x 2 x 2 Success Rate x Stage x Segment mixega\AN\was conducted. Success rate was the
between-subjects variable, and consisted of higbwsuccess rate. Stage and Segment were
within-subjects variables. Stage referred to théidl Skill' and ‘Calibration’ puzzles, and
Segment referred to the early (beginning) and(lete) selections. The dependent variable was
risk taking, measured by the average of two adjasériloss combo selections. Taking the
average of two win/loss combos was done in an gttéonget a more reliable measure without

averaging over too many trials and thus inadvegteveraging over the effects of learning.

In accordance with experience-based paradigm preds; it was hypothesized that
participants would be sensitive to their succets such that those with a high success rate

would take more risks than those with a low succats It was assumed that at the beginning of
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the ‘Initial Skill’ puzzles, participants in botlorditions would start by choosing intermediate
win/loss combos and avoid the extremes, sinceltheynot yet experienced their success rate.
By the end of the ‘Initial Skill' stage and the lrgng of the ‘Calibration’ stage, participants

had their initial experience of doing well or pggr$o those who had a low success rate were
expected to begin to take fewer risks than thosle avhigh success rate. By the last two win/loss
combo selections of the ‘Calibration’ puzzles, jggoants had had plenty of opportunities to
learn and experience their success rate. Providggarticipants were in fact sensitive to their
success rate, significant differences in risk tgkiy the end were anticipated. Those with a low
success rate were then expected to decreaseistketiaking even further and choose lower
win/loss combos, while those with a high successweere expected to increase their risk taking

even further and choose higher win/loss combos.

As expected, there was a significant main effésuacess ratd;(1,201)=21.60p<.001,
partialnz=.097, with those who had a high success ratedakiore risks overall (4.74, SE=.14)
than those who had a low success rate (3.81, SE=Aldtitionally, there were significant main
effects for stagd;(1,201)=61.94p<001, partiah?=.24, and segmeri(1,201)=95.41p<.001,
partialnz=.32. In both cases, more risks were taken irateg portions of the experiment. More
risks were taken overall in the ‘Calibration’ stager4, SE=.12) than in the ‘Initial Skill' stage
(3.81, SE=.11). Also, more risks were taken onayelin late selections (4.72, SE=.12) than in

early selections (3.83, SE=.10).

Both stage and segment interacted with successoraifluence risk taking. The Success
Rate x Stage interactioR(1,201)=41.90p<.001, partiah?=.17, is shown in Figure 4. In the

‘Initial Skill' puzzles, participants in both sus=®rate conditions were fairly conservative and
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took on roughly the same amount of risk. Differenicerisk taking between sLess rate groups
arose in the ‘Calibration’ puzzles, such that the@gh a high success rate took on more risk i
those with a low success raldne change was primarily due to an increase intakikg by the

high success grouhdse with a low success rate notchange their risk takinappreciably as

they started at a relatively low combo level arayst ther.

SR x Stage Interaction

c /
/ ——High SR
4 y 5

Low SR

Average Win/Loss Combo

Initial Skill Calibration
Stage

Figure 4. Success Rate (SR)Stageinteraction for risk takingRisk taking was measured by 1
average of two adjacentin/loss comb selections (Average Win/Loss Comb®he higher thi
average win/loss combo, the more risk talResults are averaged over segmStandard error
bars are displayed.

As shown in Figure 5,uscess rate also significantly interacted with sexginto influence
risk taking,F(1,201)=33.52p<.001, partiah?=.14. Similar to the Success Rate x St
interaction, in the early selectic of a stage, both groups were conservativéaeir win/loss

combo selection®ifferences in risk taking were more pronouncethm late selectiol of a
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stage, such thahose with a high success 1 took on even more risgkan those with a lo
success ratéigain, low success rate participants did not chahga risk taking from early t

late selections as muels high success rate participa

SR x Segment Interaction

P// —A—High SR
4 — Low SR

Average Win/Loss Combo
i

Early Selections Late Selections

Segment

Figure 5. Success Rate (SR)Segmeninteraction on risk takindgzarly and late selections ref
the average of the first and last two win/loss corsélections in a stage, respectively. F
taking was measured by the average of two adjageibss combo selections (Avera
Win/Loss Combo). The higher the average/loss combo, the more risk takéResults are
averaged over stagBtandard error bars are displa

Stage significantly interacted with segmeF(1,201)=35.44p<.001, partiah?=.15, as
seen in Figure 6. The biggeifferences in risk taking are seen between eantlylate selection
in the ‘Initial Skill’ stage, such that more risése taken later in the ‘Initial Skill' stage th
early. There are little to ndifferences in risk taking between early and latections in the
‘Calibration’ stageThis suggests that participants, regardless ofesscateadjusted their ris!

takingbetween early and late selection the ‘Initial Skill' stage with a shift towards ris|
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seeking. Participants theld not signifi@antly adjust mucturther within early and lat

selections of ‘Calibration’ stage.

Stage x Segment Interaction

6 Late
Selections

& / —A— Early

3

Average Win/Loss Combo
i

Initial Skill Calibration
Stage

Figure 6. Stage x Segmentteractiol on risk takingEarly and late selections refer the aver
of the first and last two win/loss combo selectiona stage, respectively. Risk taking v
measured by the average of two adjacent win/lossocselections (Average Win/Loss Comk
The higher the average mfioss combo, the more risk taken. Results areageer over succe:
rate. Standard error bars are displa

The patterns seen in $&twc-way interactions are in lingith our expectations th.
participants would be senisi to their success ralWhen making the first two win/loss com
selections, participants had little or no experegenith their success rate, and differen
between success rate groups in risk taking wergmairor nor-existentMore edjustments in
risk taking were made withitine ‘Initial Skill’ stage as participants began to experience t

success rate, and less were miadée ‘Calibration’ stage gzarticipants had plenty «
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opportunities to learn about their success ratidatypoint. This was especially true for those in
the high success rate. It also seems that thabe ilow success rate may have experimented
with more risky combos early on but then graduedlyirned to safer levels. As the experiment
progressed and participants had those opportumdtiesrn about their success rate, differences

in risk taking between conditions became more puooed.

The patterns are in accordance with general expegribased paradigm predictions. As
predicted by experience-based paradigm resears$e thith a high success rate eventually took
more risks compared to those with a low success Téte Success Rate x Stage x Segment

interaction was not significarf<1.

Successrate calibration of risk taking. Sensitivity to success rates was clearly observed
in the primary analysis, but we wanted to know lesll participants used their experienced
success rate information to make the best riskisoets. To measure how well participants used
this information, a single-sample t-test was coneldifor each success rate group. The t-test
compared the average of the last two win/loss cansietected to the optimal win/loss combo for
that success rate. Reaching the optimal level windlidate that success rate information was
used well, and that participants appropriatelytrated at least on average. This was a more
rigorous test of experience-based paradigm predistof the underweighting of rare events as
the underlying rationale for the pattern. If resute consistent, then those with a low success
rate should have a lower average win/loss combgeoad to their optimal, as they would
underestimate the rare event of doing well. Thoile &vhigh success rate should have a higher
average win/loss combo compared to their optinsathay would underestimate the rare event of

doing poorly.
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The average of the last two win/loss combos inf@adibration’ stage was found to be
significantly different than the optimal win/loserabo for both high and low success rate groups
bu tin the wrong direction. Those with a low suscege had an average win/loss combo of 3.77
(SD=1.79) which was above their optimal win/lossbo of threet(101)=4.37p<.001, d=.60.
Those with a high success rate had an averageoasn¢ombo of 6.02 (SD=2.12) which was

below their optimal win/loss combo of sevg(i,00)=4.61p<.001, d=-.65.

These results suggest that participants were sangittheir success rate, and eventually
gravitated in the appropriate direction towardsrtbptimal win/loss combo, but failed to
calibrate completely. Participants ended up cleséine middle when selecting win/loss combos.
Unlike our predictions, the pattern of risk takivgs not consistent with experience-based
paradigm predictions. Those with a low successtaatk relatively more risks than optimal, and

those with a high success rate had a lower avevagkss combo compared to their optimal.

Secondary analyses of risk taking patterns. First, an analysis was done to determine
whether the randomly assigned combo levels inrtbuctions had any influence on the
relationship between success rate and risk takiaghermore, the average win/loss combo
selection made by those with a high or low succateswas plotted for each trial in order to

better understand and visualize how risk takingigled over time.

In an attempt to balance out the ordering effetnohoring that could arise due to
explaining the win/loss combo examples using Condbasd 9 during instructions, the order of
their use had been randomly counterbalanced to@qudrimental session. A 2 x 2 Success Rate
x Instruction Order between-subjects ANOVA was agtdd in order to determine if the
instructions had an influence on risk taking. lastion order referred to the experimenter
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explaining the practice puzzle with Win/Loss Comibithen 9 or Win/Loss Combo 9 then 1. The
dependent variable was the average of the firahAags combo selections made in the ‘Initial
Skill’ puzzles. This was the chosen dependent bégibecause any effects of instructions would
most likely be of influence closer to when instraos were given, i.e., in the early win/loss
combo selections. No influence of instructions ¥easd. The main effect of instructions was
not significantfF<1, indicating that risk taking did not differ agumction of instruction order.
Additionally, the Success Rate x Instruction Oridégraction was not significarE<1,

suggesting that the relationship between succéssna risk taking was not influenced by the

instructions.

Figure 7 depicts the win/loss combos selected twer by each success rate group.
Participants were able to discern quickly how weelpoorly they were doing, as there were
already differences between the groups in averagkoss combos chosen between the
beginning and end of the ‘Initial Skill' stage &éFri5). Those with a high success rate started to
increase their risk taking, as predicted. Thosé witow success rate also significantly started to
increase their risk taking between the beginnirdyemd of the ‘Initial Skill’ staget(101)=-5.21,
p<.001, d=-.52, which was not expected. Insteaggonding to their success rate by
immediately taking fewer risks in the ‘Initial Skistage, low success rate participants opted to
choose higher win/loss combos, potentially bec#usg were still exploring or thought they
could improve their skill. However, by the end bétInitial Skill’ stage, low success rate
participants took fewer risks relative to high sexrate participantg201)=2.42, p<.05, d=.34.
These relative differences became more pronournftedraceiving the message about purported

skill level between the ‘Initial Skill and ‘Calilation’ stages (between trial 5 and 6).
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Combos Chosen Over Time, By SR
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Figure 7. Riskstaken over time by success rate group. Each pomésponds to the avera
win/loss combo selection success rate group for each trial (once every wazlps). The
higher the average win/loss combo, the more ris&rtaVertical lines show separatibetween
stages. Trials 1 through 5 are in the Initial S&idge. The skill message was delivered bety
Trial 5 and 6. Trials 6 through 20 are in the Qalilon stage. Trial 21 refers to the win/l¢
combo chosen for the Prize Round puzzle. Horizdines refer to the optimal win/loss comb
Seven is the optimal for the high success rateritwee for the low success rate gri

As seen in Figure 7, @igne passed and more puzzles were played, thokeaviigh
success rate gradually took moreks. However, by the last trial in the ‘Calibraticstage (tria
20), 54% of participants were still relatively rigikerse on average compared to their opt
win/loss combo of seveiNevertheless, another 32were relatively risk seeking on avere
compared to their optimal win/loss combo, and 13% tookheir optimal amount of risThus,

there was considerable variability in risk takinge at the end of 20 trials

Those with a low success ristarted at a low combo and graduatigreased their ris
taking in the initial stage, but then graduallyftexd toward takindewer risks By Trial 20, 57%
of the participants were still relatively risk seekon average compared to their optil

win/loss combo of threAnother 28%were relatively risk averse on averagad 15% took o
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their optimal amount of risk. Again, there werdio@able individual differences in the selection
of final risk levels, though as a group risk takhmay drifted in a more conservative direction

relative to those with the high success rate.

Exploratory Analyses Regarding Satisfaction, Attributions and Motivational Focus

Satisfaction with decision strategy and overalfg@nance, and attributions regarding
the role of skill and chance were examined alorn@ wiotivational focus. These were measured
using five four-item scales, and were included>qdaatory dependent variables of interest.
Scores were reverse-coded when necessary to géhatieehigher score indicated a move
towards the positive end of the scale. Final scanges can be seen in Table 3. The score range
remained -3 to 3 for all scales except skill. Skifls re-coded to a range of O to 3 in order to
better represent the opposite ends of the scalaefbéhat no skill was involved to beliefs that

skill was especially involved.

Before combining the items, they were tested fbaldity. Table 3 lists the items used
in subsequent analyses and the final reliabilitye $kill and decision strategy satisfaction scales
maintained each of their four original items. Thegfprmance satisfaction and chance/luck scales
each had one of their original items removed toea@hoptimal reliability. Reliability on these
four adjusted scales were all in excess of .75veem@ deemed acceptable. The success/failure

focus scale, however, did not achieve acceptabébiigy, a=.57.

In an attempt to take a cursory look at motivatidaeus since the success/failure scale
did not achieve acceptable reliability, an indeparidamples t-test was conducted to see if there
were any differences between success rates ingazscares on one item from the scale. The

item used was “l was focused on avoiding negativeames/achieving positive outcomes.” It
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was used because it was most closely aligned tovatioinal focus. No significant differences

on this item were found between the two successc@tditionst(201)=-1.15, p=.25. High and
low success rate participants had an average s€ds2 and .85, respectively, indicating that
participants in both success rate groups had atskgdency to focus more on achieving positive
outcomes. Thus, we have no evidence for our hygathieat motivational focus would differ
based on success rate. Due to the lack of retiabfithe subscale and no differences found in a

crucial item, motivational focus was not includedhe remaining analyses.

Table 3. Final Scale Items Used in Analyses witind Score Ranges

Construct Negative End of Scale Positive End of Scale 0. |Score Rangd]
Skil My current total was not due to my skill. Myreent total was due to my skil.
Skil My skil had no influence over my performance. My skill had substantial influence over my perfonce. 0.7d 0103
Skil My skil is not responsible for how much | wan lost. | My skill is responsible for how much | wonlost. '
Skil My skil had nothing to do with my scores. Mkilkhad everything to do with my scores.
Chance/Luck I was unlucky in my puzzle outcomes. 3 Weky in my puzzle outcomes.
Chance/Luck Overall | was unlucky. Overall | was jck 0.7 -3to3
Chance/Luck | feel that my scores were due to bdd lu | feel my scores were due to good luck.
Performance Satisfaction | feel ke | did not ddlwe | feel like | did well.
Performance Satisfaction | expected to do better. xpeéeted to do worse. 079 -3to3
Performance Satisfaction | am not satisfied withsgre. | am satisfied with my score.
Decision Strategy Satisfaction | am disappointedyirdecision strategy. | am proud of my decisiontsgya
Decision Strategy Satisfaction | am not happy witdecision strategy. | am happy with my decisioatetyy. 08d -3t03
Decision Strategy Satisfaction My decision strategg not effective. My decision strategy was effectiv
Decision Strategy Satisfaction | feel bad about ewigibn strategy. | feel good about my decisiortexg;a

Note. Skill was re-coded as 0 to 3 to better repregenitems at the end of the scale.
Chance/luck and performance satisfaction scalds lead an item removed to achieve optimal
reliability. The success/failure focus scale is m@&sent in this table because acceptable
reliability was not achieved.

Satisfaction with performance and decision strategy. Ratings of satisfaction with
performance and decision strategy were used asputation check. Those with a high success
rate should be more satisfied with their perforngaaicd decision strategy than those with a low
success rate, because they were generally doingnike task. T-tests were conducted for both
of these scales in order to see whether there therexpected differences in ratings between

success rate groups.
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Figure 8shows the satisfaction results. In line with predictions, hose with a higl
success rate were more satisfied with their perdmce t(201)=13.94, p<.001, and their decis
strategy1(201)=10.81, p<001, than those with a low success rLow success rate wi
associated with negative ratings of performanoexagected.However, those with a hic
success rate were not particularly satisfied iregansuggesting that something other than d
well was affecting satisfactior that their aspirations for success were higfen the 67%
they were achievinghus, our manipulation check was effec in a relative sense but or

weakly effective in an absolute se.

Performance and Decision Strategy
Satisfaction Ratings by Success Rate

’—I—‘

Average Satisfaction Rating
' o

High SR Low SR ‘ High SR Low SR

Performance Decision Strategy

Figure 8. Ratings of atisfaction withperformance and decision strategy for each sucate
(SR). Theaverage satisfaction rating was the average a$abees on the corresponding fil
scale items. Ratings were fro@ (very dissatisfied) to 3 (very satisfie®tandard errcbars are
displayed.

Theroleof skill and chance. Before any analyses were conducted regarding theof:

skill and chance, chance/luck scores we-coded from a scale o8+(bad luck) to +3 (goo
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luck) to a scale of 0 to 3 so they could attempigacompared to skill scores. Zero referred to
beliefs that chance did not play a role in perfanoeg and three referred to beliefs that chance
had a lot to do with performance (irrespective bktiner the influence was good or bad). This
was similar for the skill scale, in which zero meéal to beliefs that skill did not play a role in
performance, and three referred to beliefs thait [glayed a significant role in performance. Due
to the re-coding of skill and chance/luck, it ispible that the scores are not entirely
comparable, as one full step in skill is actuallyadf step after the re-coding. For the purpose of

exploratory analyses, comparability was tentatiasgumed.

One set of exploratory analyses consisted of attei@mparing each success rate group in
order to examine overall differences in attribuiaf skill and chance. Results were somewhat
in accordance with our predictions, and can be se€igure 9. Skill was believed to play more
of a role in performance than chance in the higitess rate group onlg100)=7.46, p<.001, as
their skill ratings were significantly higher thahance ratings. The differences between skill and
chance ratings in the low success rate group warsignificant,t(101)=.95, n.s., suggesting that

participants did not believe skill or chance toyptaore of a role than the other in performance.

In a test of the self-serving bias, we comparetbations regarding skill and chance
across success rates. Those in the high sucdessoralition rated skill as having more to do
with their performance than those with a low susaas$e t(201)=3.79p<.001. Conversely,
those with a high success rate rated chance asghkeds to do with their performance than those
with a low success ratg201)=-2.19p<.05. This is consistent with pervasive findingseff-
serving bias in the literature (Campbell & Sedilkid®#999). While we found results that went

along with our predictions in general, it seemst &lrprising that average scores on both scales
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were small to moderate. Thymgricipants in neither conditioseemed to thinskill or chance

played an especially largele in performanc

Overall Differences in Skill and Chance
Attributions Between Success Rates

H

Transformed Average Score

High SR Low SR High SR Low SR

Skill Chance/Luck
Scale Ratings

Figure 9. Overall differences in attributions of skill andatite between success rate (.
groups.The transformed average score refers to the avefafe scores on the correspond
final scale items. The average scores were thasfoaned so that all ratings went fron
(played no role) to 3 (played a significant rolStandard error bars aresglayed

To explore whetheattributions of skill and chanwwere specificallyrelated to risk
taking, the relationship between slratingsand risk taking, as well as chance/lratings and
risk taking, were studied within each success rEtes alowed for a tesbf how well ourresults
matched our hot hand related predict. If our results fit, then fothose with a high succe
rate, higher skill ratingshould be associated with more risks being t given an expectation
continued successes. Rbose with a low success rate, higher satingsshould be associatt

with less risks being takagiven an expectation of continued fail.. Correlations wer
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computed to look at these possible relationships. fisk taking dependent variable consisted of

the average of the last 2 win/loss combo seleciiotise Calibration Stage.

No significant associations were found betweenbaitions of skill/chance and risk
taking, in either condition. The skill rating arnidkrtaking correlation was not significant in
either the high success rat99)=.05, n.s., or the low success raf&p0)=-.03, n.s., groups.
There was also no significant association betw&amaee/luck ratings and risk taking for the
high success rate(99)=-.06, n.s., and the low success rgte)0)=-.02, n.s., groups. Since we
had sufficient power to detect a relationship dretd were no issues of variability in attribution

scores or risk taking, these results go againshaotl related predictions.

Summary

To summarize, participants were sensitive to theacess rate. Their risk preferences
patterns looked similar to experience-based panaghigedictions overall, such that those with a
high success rate took more risks than those wiblwauccess rate. However, when calibration
was tested, high success rate participants enaegkieriment by choosing win/loss combos less
risky than their optimal, while low success ratetipgpants ended by choosing combos more
risky than their optimal. In addition, low succeate participants had a slight tendency to
increase their risk taking early on, and only vattditional experience to drop back down to a

lower level of risk.

Overall attributions of skill and chance were ic@clance with predictions of a self-
serving bias. Those with a high success rate badiskill to be more at play than chance,
whereas skill and chance were seen as having &siie by low success rate participants.

When the association between the attributions ekdaking was analyzed, however, hot hand
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related predictions were not confirmed, and belifsut skill and chance did not seem to be

related to risk taking behavior.
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Discussion

This study examined how risk preferences are emited by one’s experienced success
rate in an uncertain environment, using a taskdhptured characteristics of many real world
environments. The results suggest that peopleesustve to their success rate, in that
participants changed their risk taking behavioerafinly a few trials. High success rate
participants responded in the expected directi@hstarted taking more risks after a few trials.
Low success rate participants initially startedrigkmore risks despite their low success rate, but
still chose safer win/loss combos compared to bigttess rate participants. As the trials
progressed, those who had a high success rate tegag on more risk and those with a low

success rate gradually began taking fewer risks.

Comparisonsto Experience-Based Paradigms

We had expected that the above risk preferenderpatould be similar to the typical
pattern found when using experience-based paradifinis was because experience-based
paradigms, similar to our experiment, rely on thetipipant experiencing probability through a
series of events rather than through a numericrigtien as in description-based paradigms. The
usual risk preference pattern predicted by expeedrased paradigms is risk seeking in the
positive domain, or with a high success rate, @&idaversion in the negative domain, or with a
low success rate. Results supported experiencetipasadigm predictions. Those with a high
success rate took more risks relative to those avltw success rate, even when a shift towards

risk seeking was found for both success rate groufige ‘Initial Skill' stage.
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In the ‘Initial Skill" stage, the shift towards kiseeking was expected for those with a
high success rate only. Those with a low succdesmay have initially started to take risks in
this stage because they expected their skill tgtéer as they played more puzzles. Skill is
often thought of as working in one direction; deyehg skill through effort would typically be
expected to improve performance, not hurt it (sghneider, 2001). However, by the end of the
initial stage, low success rate participants t@er risks than those with a high success rate,
and this pattern gradually continued in the ‘Catlon’ stage, as expected from experience-
based paradigm predictions. This might have beeaus® after more experiences of doing
poorly, low success rate participants realized thiese not improving and adjusted their risk

taking behavior accordingly.

To more rigorously test whether our results warknie with experience-based paradigm
predictions about underweighting of rare eventsexamined how well people calibrated their
performance to their success rate. Those who léghasuccess rate were expected to take on
more risk relative to their optimal level by theddmecause they would underestimate the rare
event of doing poorly. Alternatively, those withoav success rate were expected to take on less
risk relative to their optimal level by the end,thgy would underestimate the rare event of doing
well. Our results demonstrate that participants @dgow the direction towards their optimal level
of risk, but were just shy of reaching it. Thoséhaa high success rate took on less risk relative
to their optimal, and those with a low success t@ad& on more risk relative to their optimal.

These tendencies were not consistent with experibased paradigm predictions overall.

Their tendencies could be seen as more in line dattription-based paradigm

predictions, suggesting the possible overweightingire events. We did not expect calibration
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results to be similar to description-based paradigedictions because probabilities were not
made explicit in the puzzle task. Thus, the redsothe overweighting of rare events, if that is
what is happening, is unclear. Both paradigms oalyan explanation focused on the process of
underweighting or overweighting of rare eventsveaithe partial compatibility of our results
with both paradigms, a conflict arises suggestinag processes other than (and possibly in
addition to) the weighting of rare events may iafige risk taking tendencies in uncertain

environments.

One possibility is that the calibration resultghtibe due to an affinity for the status quo.
The status quo effect (e.g., Samuelson & Zeckha®888) refers to the decision to do nothing
and maintain a current or previous position. H isias when people more often choose to stick
with the status quo alternative than another adtiéra. In terms of the puzzle task, the status quo
would be similar to choosing the same win/loss cothiboughout the experiment in order to
maintain the current position. The status quo bagd explain why participants as a group
eventually stuck with choosing more intermediate/less combos, leading to a middling effect
by the end of the experiment. Once participant&eag&pced their success rate in the initial trials
and changed their risk taking accordingly, the cdsthoosing another alternative (i.e., a
different win/loss combo) besides what they hadaaly been choosing might not have seemed
worth it. It might not have been worth it to paip@nts because they were aware that the
experiment involved an element of uncertainty, dredperceived potential cost of trying out a

different win/loss combo might have outweighed potential benefit to their performance.

Another possibility is that the calibration resuttgght be due to an anchoring and

adjustment strategy used by participants. Anchaaimg) adjustment is one of three classic
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heuristics proposed by Tversky & Kahneman (1974yhrch an initial reference point (i.e.,
anchor) is adopted, insufficient adjustments ardenand the resulting judgment is often biased
towards the anchor (e.g., Tversky & Kahneman, 1&tdnham & Boo, 2011). In terms of
calibration, this would mean that participants daohve anchored onto their initial win/loss
combo selection. Initial selections were fairly servative suggesting a typical anchor that
avoided extremes and was slightly risk averseiveldab the middle of the scale. Although
participants as a group made adjustments in theopppte direction, they might have made
insufficient adjustments and stayed closer to mestiate win/loss combos, thus leading to a
middling effect by the end of the experiment. linteresting to note that since there were no
significant effects of instruction order on riskitag, participants most likely were not adopting
either of the (extreme) win/loss combo examplemftbe instructions as their starting anchors,

and instead tended to use an intermediate buivelatautious starting point.

The status quo bias and an anchoring and adjusstrategy both suggest that, after
participants as a group initially changed theik teking in the appropriate direction, their
subsequent adjustments in risk taking were smahlk Ted them to just miss reaching their
optimal level of risk (as a group). According te tstatus quo bias, small adjustments were made
because participants as a group preferred maintatheir current level of risk instead of
choosing different win/loss combos. An anchoring adjustment strategy suggests that small
adjustments were made because participants ancboredtheir initial intermediate win/loss
combo selections. Both suggest a tendency to aclstervatively relative to some default. This

tendency might be especially common in situatidnsncertainty.
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The tendency to adjust conservatively may alsodmabise participants did not feel that
skill did not play a large role in performance @lerSince skill was not seen as having an
overwhelming part in determining performance, ggrtints may have not felt the need to go to
the extremes. High success rate participants magawe thought that skill was playing a major
role but they could recognize that they were daued), so they increased the risks taken to a
certain point but ended up below the optimal. Lascgss rate participants may also not have
thought that skill was a crucial factor but thewlcbrecognize that they were doing poorly, so
they decreased their risks taken to a certain @widtended up above the optimal. It is also
possible that more time spent playing the puzahesaastronger skill manipulation was

necessary in order for participants to reach thygiimal level.

Evidence for experience-based paradigms is mixezfaind similar risk preference
patterns overall, but calibration results sugdest something else might be driving how
participants ability to approach an optimal levietisk besides or in addition to the weighting of
rare events. The tendency to adjust conservatibalyed on a conservative win/loss combo
anchor or a preference for maintaining the curpasition, may have led to the middling effect
by the end of the experiment. Furthermore, intraaythe element of skill may have changed
how patrticipants approached decisions involvink imsways not predicted by experience-based

paradigms.

Potential for Individual Differences

Generally, it seems that participants started dff & conservative but intermediate
anchor, made adjustments as they experiencedstinaess rate, and gradually leveled off in
terms of the amount of risk they were willing ta¢aon. While it is important to understand this
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group behavior, there were also noticeable ind&idlifferences. Variations were possible in the
starting anchor, and how often and when each faatic fluctuated in their risk taking from trial
to trial. For instance, individuals differed in havell they calibrated their success to their
environment. Some individuals were better or wattsealibrating than others. Out of those who
had a high success rate, just over half took fewsks in the end compared to their optimal level
of risk. The remaining participants either tookroare risk in the end compared to their optimal,
or took on the optimal amount of risk. Out of thed® had a low success rate, more than half
took on more risk in the end compared to theirropti The remaining participants either took on
fewer risks in the end compared to their optimatook on the optimal amount of risk.

Exploring individual differences further will hetp illuminate why people within success rate

groups differed in their risk taking, as well asywdome people were more or less calibrated.

This thesis attempted to explore how motivationals differed as a function of success
rate and not in terms of individual differencesplexatory evidence for motivational focus
differences between groups was not found in thelpuask. The success/failure focus scale was
unreliable, suggesting that simply transformingnisefrom a previous promotion/prevention
scale was not enough to show whether participangsgoup were motivated towards the
positive or away from the negative. The criticahitused to explore if there were any
differences in motivational focus between succass groups also did not support the idea that
those with a high success rate would approachdkgiye and those with a low success rate
would avoid the negative. It is possible then thatexperience of success rate was not enough
to push people towards focusing on the positivevoiding the negative, but that we may have
found significant individual differences in motivatal focus if we had measured them. A

person’s tendency to approach the positive or atle@degative might influence how they used
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their successes and failures to inform them of haweh risk to take on. An example of a
relevant theory is SP/A theory (e.g., Lopes, 198Blich suggests that there is a dispositional
factor of being more security or potential focusaul] this might lead one person to take a risk

and another to play it safe, even if they had #messuccess rate.

Another individual difference to be explored inuté research is beliefs about luck. In a
situation that involves an element of chance, Hwat thance element is believed to work either
for or against someone might drive risk taking. k#sand Freedman (1997) constructed the
Belief in Good Luck (BIGL) scale, which assesseahvidual differences with respect to beliefs
about luck. People can maintain the view that isdiairly stable and influences outcomes in
their favor. For example, if people are more diggb® view chance as working in their favor,
then they might expect their likelihood of succegdio increase as a result of this, and would be
more risk seeking than people who did not haveititnation. Others may believe that luck is
less stable and more random, and would then hdfezatit risk preference patterns. This thesis
addressed beliefs about chance and luck, but @elgific to the task environment. Studying how
beliefs about luck differ as a function of indivals remains to be explored. A variety of other
individual differences, including both cognitivecamotivational factors, might be worth

exploring.

The Role of Beliefs about Skill and Chance

This thesis expanded upon the experience-basedigardy including elements of both
skill and chance. The puzzle task did not inclugld skill, but the illusion of skill. This was of
greater interest because in real world situatiargspften do not know how much skill we have
or how much of an influence it has on outcomespRethen must rely on success rate
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information to help them figure out how much skiéy have and how much of a role it plays in

outcomes. Therefore, we were interested in bedib&ut skill and chance.

Results suggest that participants may have avelgtsophisticated understanding of
events in that they infer that both skill and cleace factors in their performance. In both the
high and low success rate conditions, participacknowledged that both were likely to play a
role in their outcomes. It seems likely that peagie aware of the trade-off between skill and
chance, even though they cannot directly diffeegatthe two based on experience.

Whether or not results were consistent with thgeesation regarding the continuation of
streaks in the hot hand (e.g., Laplace, 1951) orbdexr’s fallacy (e.g., Gilovich, Vallone,
Tversky, 1985) research is a more complicated idaleen looking at the association between
skill and risk taking for each success rate, thezee no significant relationships. Higher skill
ratings were not associated with taking more risk$igh success rate participants, or fewer

risks for low success rate participants.

This conflicts with the literature, which suggettat how success rate is interpreted is
related to beliefs about the role of skill and ateafe.g., Ayton & Fisher, 2004; Burns & Corpus,
2004), and that streaks are expected to contingmwkill is involved. When skill is involved,
streaks of doing well were expected to be relatadking more risks and streaks of doing poorly
were expected to be related to taking fewer riskavever, it is possible that participants did not
feel like they had enough skill to depend on it whkleciding whether or not to take risks. In
essence, participants might not have felt that thend was “hot” enough. Focusing on how

much one believes skill to be at play, or how msigbcess is needed to feel confident that
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successes will continue, may be as important ash&her not one believes skill to be a factor at

all.

There was no evidence for a relationship betweéhrakngs and risk taking within each
success rate group. A more precise test of hot peedtictions would include an evaluation of
the relationship between risk taking behavior actdally experienced streaks of a particular

outcome, within each success rate group.

Conclusions and Future Directions

Real world situations often appear to involve bekhl and chance. In these situations,
we often do not know exactly how much skill we hamehow big or small a role it plays in
determining outcomes. Success rate informatiorttoam become very useful in gauging the role
of skill and chance in determining outcomes. Whreari environment that appears to involve
skill and chance, people seem to be sensitivedauaa their success rate when making risky
decisions. Doing well and having a high success|estds to taking more risks in the puzzle
task. Doing poorly and having a low success radddo taking fewer risks in the puzzle task,
once an expectation that performance will improsvérae passes is disconfirmed. Future studies
are needed to better understand what happens witentain situations have an element of skill

involved.

This thesis addressed how using a success rhgeliof exact probability information
influenced risk taking, as well as the role of ls&kild chance in interpreting success rate
information. This thesis did not address what happehen success rate changes, or when
evidence for skill and chance changes. Real wanldrenments not only typically lack exact

information regarding probabilities and the amaoairgkill and chance involved, but this
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information typically does not always remain constdhere can be more or less uncertainty in
the environment, and one can attempt to improvie $kél or may face situations that reduce
their skill. These factors can change one at a,tone tandem. If we know that people seem to
be sensitive to and use their success rate whemgidkcisions in a situation where they are
experiencing a constant success rate, they maydggrently when their experience changes in
these various ways. Answering this question igalyinext step for better understanding how

people respond to risk in real world environmehtt involve elements of both skill and chance.
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