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opportunities to learn about their success rate by that point. This was especially true for those in 

the high success rate.  It also seems that those in the low success rate may have experimented 

with more risky combos early on but then gradually returned to safer levels.  As the experiment 

progressed and participants had those opportunities to learn about their success rate, differences 

in risk taking between conditions became more pronounced. 

The patterns are in accordance with general experience-based paradigm predictions. As 

predicted by experience-based paradigm research, those with a high success rate eventually took 

more risks compared to those with a low success rate. The Success Rate x Stage x Segment 

interaction was not significant, F<1.  

Success rate calibration of risk taking. Sensitivity to success rates was clearly observed 

in the primary analysis, but we wanted to know how well participants used their experienced 

success rate information to make the best risky decisions. To measure how well participants used 

this information, a single-sample t-test was conducted for each success rate group. The t-test 

compared the average of the last two win/loss combos selected to the optimal win/loss combo for 

that success rate. Reaching the optimal level would indicate that success rate information was 

used well, and that participants appropriately calibrated at least on average. This was a more 

rigorous test of experience-based paradigm predictions of the underweighting of rare events as 

the underlying rationale for the pattern. If results are consistent, then those with a low success 

rate should have a lower average win/loss combo compared to their optimal, as they would 

underestimate the rare event of doing well. Those with a high success rate should have a higher 

average win/loss combo compared to their optimal, as they would underestimate the rare event of 

doing poorly. 
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 The average of the last two win/loss combos in the ‘Calibration’ stage was found to be 

significantly different than the optimal win/loss combo for both high and low success rate groups 

bu tin the wrong direction. Those with a low success rate had an average win/loss combo of 3.77 

(SD=1.79) which was above their optimal win/loss combo of three, t(101)=4.37, p<.001, d=.60. 

Those with a high success rate had an average win/loss combo of 6.02 (SD=2.12) which was 

below their optimal win/loss combo of seven, t(100)=4.61, p<.001, d=-.65. 

These results suggest that participants were sensitive to their success rate, and eventually 

gravitated in the appropriate direction towards their optimal win/loss combo, but failed to 

calibrate completely. Participants ended up closer to the middle when selecting win/loss combos. 

Unlike our predictions, the pattern of risk taking was not consistent with experience-based 

paradigm predictions. Those with a low success rate took relatively more risks than optimal, and 

those with a high success rate had a lower average win/loss combo compared to their optimal. 

Secondary analyses of risk taking patterns. First, an analysis was done to determine 

whether the randomly assigned combo levels in the instructions had any influence on the 

relationship between success rate and risk taking. Furthermore, the average win/loss combo 

selection made by those with a high or low success rate was plotted for each trial in order to 

better understand and visualize how risk taking changed over time. 

 In an attempt to balance out the ordering effects of anchoring that could arise due to 

explaining the win/loss combo examples using Combos 1 and 9 during instructions, the order of 

their use had been randomly counterbalanced to each experimental session. A 2 x 2 Success Rate 

x Instruction Order between-subjects ANOVA was conducted in order to determine if the 

instructions had an influence on risk taking. Instruction order referred to the experimenter 
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explaining the practice puzzle with Win/Loss Combo 1 then 9 or Win/Loss Combo 9 then 1. The 

dependent variable was the average of the first 2 win/loss combo selections made in the ‘Initial 

Skill’ puzzles. This was the chosen dependent variable because any effects of instructions would 

most likely be of influence closer to when instructions were given, i.e., in the early win/loss 

combo selections. No influence of instructions was found. The main effect of instructions was 

not significant, F<1, indicating that risk taking did not differ as a function of instruction order. 

Additionally, the Success Rate x Instruction Order interaction was not significant, F<1, 

suggesting that the relationship between success rate and risk taking was not influenced by the 

instructions. 

 Figure 7 depicts the win/loss combos selected over time by each success rate group. 

Participants were able to discern quickly how well or poorly they were doing, as there were 

already differences between the groups in average win/loss combos chosen between the 

beginning and end of the ‘Initial Skill’ stage (trial 5). Those with a high success rate started to 

increase their risk taking, as predicted. Those with a low success rate also significantly started to 

increase their risk taking between the beginning and end of the ‘Initial Skill’ stage, t(101)=-5.21, 

p<.001, d=-.52, which was not expected. Instead of responding to their success rate by 

immediately taking fewer risks in the ‘Initial Skill’ stage, low success rate participants opted to 

choose higher win/loss combos, potentially because they were still exploring or thought they 

could improve their skill. However, by the end of the ‘Initial Skill’ stage, low success rate 

participants took fewer risks relative to high success rate participants, t(201)=2.42, p<.05, d=.34. 

These relative differences became more pronounced after receiving the message about purported 

skill level between the ‘Initial Skill’ and ‘Calibration’ stages (between trial 5 and 6).  



 

 

Figure 7. Risks taken over time by success rate group. Each point corresponds to the average 
win/loss combo selection by success rate group for each trial (once every two puzzles). The 
higher the average win/loss combo, the more risk taken. Vertical lines show separation 
stages. Trials 1 through 5 are in the Initial Skill stage. The skill message was delivered between 
Trial 5 and 6. Trials 6 through 20 are in the Calibration stage. Trial 21 refers to the win/loss 
combo chosen for the Prize Round puzzle. Horizontal 
Seven is the optimal for the high success rate group, three for the low success rate group.

As seen in Figure 7, as time passed and more puzzles were played, those with a high 

success rate gradually took more ris

20), 54% of participants were still relatively risk averse on average compared to their optimal 

win/loss combo of seven. Nevertheless, another 33% 

compared to their optimal win/loss combo, and 13% took on their optimal amount of risk. 

there was considerable variability in risk taking even at the end of 20 trials.  

Those with a low success rate 

taking in the initial stage, but then gradually drifted toward taking 

of the participants were still relatively risk seeking on average compared to their optimal 

win/loss combo of three. Another 28% 
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taken over time by success rate group. Each point corresponds to the average 
success rate group for each trial (once every two puzzles). The 

higher the average win/loss combo, the more risk taken. Vertical lines show separation 
stages. Trials 1 through 5 are in the Initial Skill stage. The skill message was delivered between 
Trial 5 and 6. Trials 6 through 20 are in the Calibration stage. Trial 21 refers to the win/loss 
combo chosen for the Prize Round puzzle. Horizontal lines refer to the optimal win/loss combos. 
Seven is the optimal for the high success rate group, three for the low success rate group.

time passed and more puzzles were played, those with a high 

success rate gradually took more risks. However, by the last trial in the ‘Calibration’ stage (trial 

20), 54% of participants were still relatively risk averse on average compared to their optimal 

Nevertheless, another 33% were relatively risk seeking on average 

ared to their optimal win/loss combo, and 13% took on their optimal amount of risk. 

there was considerable variability in risk taking even at the end of 20 trials.   

Those with a low success rate started at a low combo and gradually increased their risk 

taking in the initial stage, but then gradually drifted toward taking fewer risks. B

of the participants were still relatively risk seeking on average compared to their optimal 

Another 28% were relatively risk averse on average, and 15% took on 

taken over time by success rate group. Each point corresponds to the average 
success rate group for each trial (once every two puzzles). The 

higher the average win/loss combo, the more risk taken. Vertical lines show separation between 
stages. Trials 1 through 5 are in the Initial Skill stage. The skill message was delivered between 
Trial 5 and 6. Trials 6 through 20 are in the Calibration stage. Trial 21 refers to the win/loss 

lines refer to the optimal win/loss combos. 
Seven is the optimal for the high success rate group, three for the low success rate group. 

time passed and more puzzles were played, those with a high 

ks. However, by the last trial in the ‘Calibration’ stage (trial 

20), 54% of participants were still relatively risk averse on average compared to their optimal 

were relatively risk seeking on average 

ared to their optimal win/loss combo, and 13% took on their optimal amount of risk. Thus, 

increased their risk 

By Trial 20, 57% 

of the participants were still relatively risk seeking on average compared to their optimal 

, and 15% took on 
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their optimal amount of risk.  Again, there were noticeable individual differences in the selection 

of final risk levels, though as a group risk taking had 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 overall performance, and attributions regarding 

the role of skill and chance were examined along with motivational focus.  These were measured 

using five four-item scales, and were included as exploratory dependent variables of interest. 

Scores were reverse-coded when necessary to ensure that a higher score indicated a move 

towards the positive end of the scale. Final score ranges can be seen in Table 3. The score range 

remained -3 to 3 for all scales except skill. Skill was re-coded to a range of 0 to 3 in order to 

better represent the opposite ends of the scale—beliefs that no skill was involved to beliefs that 

skill was especially involved. 

Before combining the items, they were tested for reliability. Table 3 lists the items used 

in subsequent analyses and the final reliability. The skill and decision strategy satisfaction scales 

maintained each of their four original items. The performance satisfaction and chance/luck scales 

each had one of their original items removed to achieve optimal reliability. Reliability on these 

four adjusted scales were all in excess of .75 and were deemed acceptable. The success/failure 

focus scale, however, did not achieve acceptable reliability, α=.57.  

In an attempt to take a cursory look at motivational focus since the success/failure scale 

did not achieve acceptable reliability, an independent samples t-test was conducted to see if there 

were any differences between success rates in average scores on one item from the scale. The 

item used was “I was focused on avoiding negative outcomes/achieving positive outcomes.” It 
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was used because it was most closely aligned to motivational focus. No significant differences 

on this item were found between the two success rate conditions, t(201)=-1.15, p=.25. High and 

low success rate participants had an average score of .52 and .85, respectively, indicating that 

participants in both success rate groups had a slight tendency to focus more on achieving positive 

outcomes. Thus, we have no evidence for our hypothesis that motivational focus would differ 

based on success rate.  Due to the lack of reliability of the subscale and no differences found in a 

crucial item, motivational focus was not included in the remaining analyses.  

Table 3. Final Scale Items Used in Analyses with α and Score Ranges 

 

Note. Skill was re-coded as 0 to 3 to better represent the items at the end of the scale. 
Chance/luck and performance satisfaction scales each had an item removed to achieve optimal 
reliability. The success/failure focus scale is not present 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 as a manipulation check. Those with a high success 

rate should be more satisfied with their performance and decision strategy than those with a low 

success rate, because they were generally doing well in the task. T-tests were conducted for both 

of these scales in order to see whether there were the expected differences in ratings between 

success rate groups. 

Construct Negative End of Scale Positive End of Scale α Score Range
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 I won or lost. My skill is responsible for how much I won or lost.
Skill My skill had nothing to do with my scores. My skill had everything to do with my scores. 
Chance/Luck I was unlucky in my puzzle outcomes. I was lucky in my puzzle outcomes.
Chance/Luck Overall I was unlucky. Overall I was lucky.
Chance/Luck I feel that my scores were due to bad luck. I feel my scores were due to good luck.
Performance Satisfaction I feel like I did not do well. I feel like I did well.
Performance Satisfaction I expected to do better. I expected to do worse.
Performance Satisfaction I am not satisfied with my score. I am satisfied with my score.
Decision Strategy Satisfaction I am disappointed in my decision strategy. I am proud of my decision strategy.
Decision Strategy Satisfaction I am not happy with my decision strategy. I am happy with my decision strategy.
Decision Strategy Satisfaction My decision strategy was not effective. My decision strategy was effective.
Decision Strategy Satisfaction I feel bad about my decision strategy. I feel good about my decision strategy.

0.79 0 to 3

0.75

0.79

0.83

-3 to 3

-3 to 3

-3 to 3



 

Figure 8 shows the satisfaction results. In line with our 

success rate were more satisfied with their performance, 

strategy, t(201)=10.81, p<.001, than those with a low success rate. 

associated with negative ratings of performance as expected.  

success rate were not particularly satisfied in general, suggesting that something other than doing 

well was affecting satisfaction, or that their aspirations for success were higher than the 67% 

they were achieving. Thus, our manipulation check was effective

weakly effective in an absolute sense

 

Figure 8. Ratings of satisfaction with 
(SR). The average satisfaction rating was the average of the scores on the corresponding final 
scale items. Ratings were from -3
displayed. 

The role of skill and chance

skill and chance, chance/luck scores were re

High SR 

Performance

Low SR
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shows the satisfaction results. In line with our predictions, those with a high 

success rate were more satisfied with their performance, t(201)=13.94, p<.001, and their decision 

.001, than those with a low success rate. Low success rate was 

associated with negative ratings of performance as expected.  However, those with a high 

success rate were not particularly satisfied in general, suggesting that something other than doing 

, or that their aspirations for success were higher than the 67% 

Thus, our manipulation check was effective in a relative sense but only 

weakly effective in an absolute sense. 

atisfaction with performance and decision strategy for each success r
average satisfaction rating was the average of the scores on the corresponding final 

3 (very dissatisfied) to 3 (very satisfied). Standard error 

hance. Before any analyses were conducted regarding the role of 

skill and chance, chance/luck scores were re-coded from a scale of -3 (bad luck) to +3 (good 

High SR 

Performance Decision Strategy 

Low SR Low SR 

hose with a high 

(201)=13.94, p<.001, and their decision 

Low success rate was 

However, those with a high 

success rate were not particularly satisfied in general, suggesting that something other than doing 

, or that their aspirations for success were higher than the 67% 

in a relative sense but only 

 

performance and decision strategy for each success rate 
average satisfaction rating was the average of the scores on the corresponding final 

Standard error bars are 

Before any analyses were conducted regarding the role of 

3 (bad luck) to +3 (good 
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luck) to a scale of 0 to 3 so they could attempt to be compared to skill scores. Zero referred to 

beliefs that chance did not play a role in performance, and three referred to beliefs that chance 

had a lot to do with performance (irrespective of whether the influence was good or bad). This 

was similar for the skill scale, in which zero referred to beliefs that skill did not play a role in 

performance, and three referred to beliefs that skill played a significant role in performance. Due 

to the re-coding of skill and chance/luck, it is possible that the scores are not entirely 

comparable, as one full step in skill is actually a half step after the re-coding. For the purpose of 

exploratory analyses, comparability was tentatively assumed. 

One set of exploratory analyses consisted of a t-test comparing each success rate group in 

order to examine overall differences in attributions of skill and chance. Results were somewhat 

in accordance with our predictions, and can be seen in Figure 9. Skill was believed to play more 

of a role in performance than chance in the high success rate group only, t(100)=7.46, p<.001, as 

their skill ratings were significantly higher than chance ratings. The differences between skill and 

chance ratings in the low success rate group were not significant, t(101)=.95, n.s., suggesting that 

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

In a test of the self-serving bias, we compared attributions regarding skill and chance 

across success rates.  Those in the high success rate condition rated skill as having more to do 

with their performance than those with a low success rate, t(201)=3.79, p<.001. Conversely, 

those with a high success rate rated chance as having less to do with their performance than those 

with a low success rate, t(201)=-2.19, p<.05. This is consistent with pervasive findings of self-

serving bias in the literature (Campbell & Sedikides, 1999). While we found results that went 

along with our predictions in general, it seems a bit surprising that average scores on both scales 



 

were small to moderate.  Thus, part

played an especially large role in performance.

Figure 9. Overall differences in attributions of skill and chance between success rate (SR) 
groups. The transformed average score refers to the average of the scores on the corresponding 
final scale items. The average scores were than transformed so that all ratings went from 0 
(played no role) to 3 (played a significant role).  

 To explore whether attributions of skill and chance 

taking, the relationship between skill 

risk taking, were studied within each success rate. This all

matched our hot hand related predictions

rate, higher skill ratings should be associated with more risks being taken

continued successes. For those with a low success rate, higher skill 

with less risks being taken given an expectation of continued failures
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participants in neither condition seemed to think 

role in performance. 

Overall differences in attributions of skill and chance between success rate (SR) 
The transformed average score refers to the average of the scores on the corresponding 

final scale items. The average scores were than transformed so that all ratings went from 0 
(played no role) to 3 (played a significant role).  Standard error bars are displayed.

attributions of skill and chance were specifically related to risk 

taking, the relationship between skill ratings and risk taking, as well as chance/luck 

risk taking, were studied within each success rate. This allowed for a test of how well our 

matched our hot hand related predictions. If our results fit, then for those with a high success 

should be associated with more risks being taken given an expectation of 

those with a low success rate, higher skill ratings should be associated 

given an expectation of continued failures. Correlations were 

seemed to think skill or chance 

 

Overall differences in attributions of skill and chance between success rate (SR) 
The transformed average score refers to the average of the scores on the corresponding 

final scale items. The average scores were than transformed so that all ratings went from 0 
isplayed. 

related to risk 

and risk taking, as well as chance/luck ratings and 

of how well our results 

those with a high success 

given an expectation of 

should be associated 

. Correlations were 
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computed to look at these possible relationships. The risk taking dependent variable consisted of 

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

 No significant associations were found between attributions of skill/chance and risk 

taking, in either condition. The skill rating and risk taking correlation was not significant in 

either the high success rate, r(99)=.05, n.s., or the low success rate, r(100)=-.03, n.s., groups. 

There was also no significant association between chance/luck ratings and risk taking for the 

high success rate, r(99)=-.06, n.s., and the low success rate, r(100)=-.02, n.s., groups. Since we 

had sufficient power to detect a relationship and there were no issues of variability in attribution 

scores or risk taking, these results go against hot hand related predictions. 

Summary 

 To summarize, participants were sensitive to their success rate. Their risk preferences 

patterns looked similar to experience-based paradigm predictions overall, such that those with a 

high success rate took more risks than those with a low success rate. However, when calibration 

was tested, high success rate participants ended the experiment by choosing win/loss combos less 

risky than their optimal, while low success rate participants ended by choosing combos more 

risky than their optimal. In addition, low success rate participants had a slight tendency to 

increase their risk taking early on, and only with additional experience to drop back down to a 

lower level of risk. 

Overall attributions of skill and chance were in accordance with predictions of a self-

serving bias. Those with a high success rate believed skill to be more at play than chance, 

whereas skill and chance were seen as having a similar role by low success rate participants. 

When the association between the attributions and risk taking was analyzed, however, hot hand 



43 

 

related predictions were not confirmed, and beliefs about 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 influenced by one’s experienced success 

rate in an uncertain environment, using a task that captured characteristics of many real world 

environments. The results suggest that people are sensitive to their success rate, in that 

participants changed their risk taking behavior after only a few trials. High success rate 

participants responded in the expected direction and started taking more risks after a few trials. 

Low success rate participants initially started taking more risks despite their low success rate, but 

still chose safer win/loss combos compared to high success rate participants. As the trials 

progressed, those who had a high success rate began taking on more risk and those with a low 

success rate gradually began taking fewer risks. 

Comparisons to Experience-Based Paradigms 

 We had expected that the above risk preference pattern would be similar to the typical 

pattern found when using experience-based paradigms. This was because experience-based 

paradigms, similar to our experiment, rely on the participant experiencing probability through a 

series of events rather than through a numeric description as in description-based paradigms. The 

usual risk preference pattern predicted by experience-based paradigms is risk seeking in the 

positive domain, or with a high success rate, and risk aversion in the negative domain, or with a 

low success rate. Results supported experience-based paradigm predictions. Those with a high 

success rate took more risks relative to those with a low success rate, even when a shift towards 

risk seeking was found for both success rate groups in the ‘Initial Skill’ stage.  
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In the ‘Initial Skill’ stage, the shift towards risk seeking was expected for those with a 

high success rate only. Those with a low success rate may have initially started to take risks in 

this stage because they expected their skill to get better as they played more puzzles. Skill is 

often thought of as working in one direction; developing skill through effort would typically be 

expected to improve performance, not hurt it (e.g., Schneider, 2001). However, by the end of the 

initial stage, low success rate participants took fewer risks than those with a high success rate, 

and this pattern gradually continued in the ‘Calibration’ stage, as expected from experience-

based paradigm predictions. This might have been because after more experiences of doing 

poorly, low success rate participants realized they were not improving and adjusted their risk 

taking behavior accordingly. 

 To more rigorously test whether our results were in line with experience-based paradigm 

predictions about underweighting of rare events, we examined how well people calibrated their 

performance to their success rate. Those who had a high success rate were expected to take on 

more risk relative to their optimal level by the end because they would underestimate the rare 

event of doing poorly. Alternatively, those with a low success rate were expected to take on less 

risk relative to their optimal level by the end, as they would underestimate the rare event of doing 

well. Our results demonstrate that participants moved in the direction towards their optimal level 

of risk, but were just shy of reaching it. Those with a high success rate took on less risk relative 

to their optimal, and those with a low success rate took on more risk relative to their optimal. 

These tendencies were not consistent with experience-based paradigm predictions overall.  

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

predictions, suggesting the possible overweighting of rare events. We did not expect calibration 
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results to be similar to description-based paradigm predictions because probabilities were not 

made explicit in the puzzle task.  Thus, the reason for the overweighting of rare events, if that is 

what is happening, is unclear. Both paradigms rely on an explanation focused on the process of 

underweighting or overweighting of rare events.  Given the partial compatibility of our results 

with both paradigms, a conflict arises suggesting that processes other than (and possibly in 

addition to) the weighting of rare events may influence risk taking tendencies in uncertain 

environments.  

 One possibility is that the calibration results might be due to an affinity for the status quo. 

The status quo effect (e.g., Samuelson & Zeckhauser, 1988) refers to the decision to do nothing 

and maintain a current or previous position. It is a bias when people more often choose to stick 

with the status quo alternative than another alternative. In terms of the puzzle task, the status quo 

would be similar to choosing the same win/loss combo throughout the experiment in order to 

maintain the current position. The status quo bias could explain why participants as a group 

eventually stuck with choosing more intermediate win/loss combos, leading to a middling effect 

by the end of the experiment. Once participants experienced their success rate in the initial trials 

and changed their risk taking accordingly, the cost of choosing another alternative (i.e., a 

different win/loss combo) besides what they had already been choosing might not have seemed 

worth it. It might not have been worth it to participants because they were aware that the 

experiment involved an element of uncertainty, and the perceived potential cost of trying out a 

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

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

adjustment strategy used by participants. Anchoring and adjustment is one of three classic 
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heuristics proposed by Tversky & Kahneman (1974) in which an initial reference point (i.e., 

anchor) is adopted, insufficient adjustments are made, and the resulting judgment is often biased 

towards the anchor (e.g., Tversky & Kahneman, 1974; Furnham & Boo, 2011). In terms of 

calibration, this would mean that participants could have anchored onto their initial win/loss 

combo selection. Initial selections were fairly conservative suggesting a typical anchor that 

avoided extremes and was slightly risk averse relative to the middle of the scale. Although 

participants as a group made adjustments in the appropriate direction, they might have made 

insufficient adjustments and stayed closer to intermediate win/loss combos, thus leading to a 

middling effect by the end of the experiment. It is interesting to note that since there were no 

significant effects of instruction order on risk taking, participants most likely were not adopting 

either of the (extreme) win/loss combo examples from the instructions as their starting anchors, 

and instead tended to use an intermediate but relatively cautious starting point. 

The status quo bias and an anchoring and adjustment strategy both suggest that, after 

participants as a group initially changed their risk taking in the appropriate direction, their 

subsequent adjustments in risk taking were small. This led them to just miss reaching their 

optimal level of risk (as a group). According to the status quo bias, small adjustments were made 

because participants as a group preferred maintaining their current level of risk instead of 

choosing different win/loss combos. An anchoring and adjustment strategy suggests that small 

adjustments were made because participants anchored on to their initial intermediate win/loss 

combo selections. Both suggest a tendency to adjust conservatively relative to some default. This 

tendency might be especially common in situations of uncertainty.  
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The tendency to adjust conservatively may also be because participants did not feel that 

skill did not play a large role in performance overall. Since skill was not seen as having an 

overwhelming part in determining performance, participants may have not felt the need to go to 

the extremes. High success rate participants may not have thought that skill was playing a major 

role but they could recognize that they were doing well, so they increased the risks taken to a 

certain point but ended up below the optimal. Low success rate participants may also not have 

thought that skill was a crucial factor but they could recognize that they were doing poorly, so 

they decreased their risks taken to a certain point and ended up above the optimal. It is also 

possible that more time spent playing the puzzles and a stronger skill manipulation was 

necessary in order for participants to reach their optimal level. 

Evidence for experience-based paradigms is mixed. We found similar risk preference 

patterns overall, but calibration results suggest that something else might be driving how 

participants ability to approach an optimal level of risk besides or in addition to the weighting of 

rare events. The tendency to adjust conservatively, based on a conservative win/loss combo 

anchor or a preference for maintaining the current position, may have led to the middling effect 

by the end of the experiment. Furthermore, introducing the element of skill may have changed 

how participants approached decisions involving risk in ways not predicted by experience-based 

paradigms. 

Potential for Individual Differences 

Generally, it seems that participants started off with a conservative but intermediate 

anchor, made adjustments as they experienced their success rate, and gradually leveled off in 

terms of the amount of risk they were willing to take on. While it is important to understand this 
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group behavior, there were also noticeable individual differences. Variations were possible in the 

starting anchor, and how often and when each participant fluctuated in their risk taking from trial 

to trial. For instance, individuals differed in how well they calibrated their success to their 

environment. Some individuals were better or worse at calibrating than others. Out of those who 

had a high success rate, just over half took fewer risks in the end compared to their optimal level 

of risk. The remaining participants either took on more risk in the end compared to their optimal, 

or took on the optimal amount of risk. Out of those who had a low success rate, more than half 

took on more risk in the end compared to their optimal. The remaining participants either took on 

fewer risks in the end compared to their optimal, or took on the optimal amount of risk. 

Exploring individual differences further will help to illuminate why people within success rate 

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

This thesis attempted to explore how motivational focus differed as a function of success 

rate and not in terms of individual differences. Exploratory evidence for motivational focus 

differences between groups was not found in the puzzle task. The success/failure focus scale was 

unreliable, suggesting that simply transforming items from a previous promotion/prevention 

scale was not enough to show whether participants as a group were motivated towards the 

positive or away from the negative. The critical item used to explore if there were any 

differences in motivational focus between success rate groups also did not support the idea that 

those with a high success rate would approach the positive and those with a low success rate 

would avoid the negative. It is possible then that the experience of success rate was not enough 

to push people towards focusing on the positive or avoiding the negative, but that we may have 

found significant individual differences in motivational focus if we had measured them. A 

person’s tendency to approach the positive or avoid the negative might influence how they used 
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their successes and failures to inform them of how much risk to take on. An example of a 

relevant theory is SP/A theory (e.g., Lopes, 1983), which suggests that there is a dispositional 

factor of being more security or potential focused, and this might lead one person to take a risk 

and another to play it safe, even if they had the same success rate. 

Another individual difference to be explored in future research is beliefs about luck. In a 

situation that involves an element of chance, how that chance element is believed to work either 

for or against someone might drive risk taking. Darke and Freedman (1997) constructed the 

Belief in Good Luck (BIGL) scale, which assesses individual differences with respect to beliefs 

about luck. People can maintain the view that luck is fairly stable and influences outcomes in 

their favor. For example, if people are more disposed to view chance as working in their favor, 

then they might expect their likelihood of succeeding to increase as a result of this, and would be 

more risk seeking than people who did not have this inclination. Others may believe that luck is 

less stable and more random, and would then have different risk preference patterns. This thesis 

addressed beliefs about chance and luck, but only specific to the task environment. Studying how 

beliefs about luck differ as a function of individuals remains to be explored.  A variety of other 

individual differences, including both cognitive and motivational factors, might be worth 

exploring. 

The Role of Beliefs about Skill and Chance 

This thesis expanded upon the experience-based paradigm by including elements of both 

skill and chance. The puzzle task did not include real skill, but the illusion of skill. This was of 

greater interest because in real world situations, we often do not know how much skill we have 

or how much of an influence it has on outcomes. People then must rely on success rate 
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information to help them figure out how much skill they have and how much of a role it plays in 

outcomes. Therefore, we were interested in beliefs about skill and chance.  

Results suggest that participants may have a relatively sophisticated understanding of 

events in that they infer that both skill and chance are factors in their performance. In both the 

high and low success rate conditions, participants acknowledged that both were likely to play a 

role in their outcomes. It seems likely that people are aware of the trade-off between skill and 

chance, even though they cannot directly differentiate the two based on experience. 

 Whether or not results were consistent with the expectation regarding the continuation of 

streaks in the hot hand (e.g., Laplace, 1951) or gambler’s fallacy (e.g., Gilovich, Vallone, 

Tversky, 1985) research is a more complicated issue. When looking at the association between 

skill and risk taking for each success rate, there were no significant relationships. Higher skill 

ratings were not associated with taking more risks for high success rate participants, or fewer 

risks for low success rate participants. 

This conflicts with the literature, which suggests that how success rate is interpreted is 

related to beliefs about the role of skill and chance (e.g., Ayton & Fisher, 2004; Burns & Corpus, 

2004), and that streaks are expected to continue when skill is involved. When skill is involved, 

streaks of doing well were expected to be related to taking more risks and streaks of doing poorly 

were expected to be related to taking fewer risks. However, it is possible that participants did not 

feel like they had enough skill to depend on it when deciding whether or not to take risks. In 

essence, participants might not have felt that their hand was “hot” enough. Focusing on how 

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

all.  

There was no evidence for a relationship between skill ratings and risk taking within each 

success rate group. A more precise test of hot hand predictions would include an evaluation of 

the relationship between risk taking behavior and actually experienced streaks of a particular 

outcome, within each success rate group. 

Conclusions and Future Directions 

 Real world situations often appear to involve both skill and chance. In these situations, 

we often do not know exactly how much skill we have, or how big or small a role it plays in 

determining outcomes. Success rate information can then become very useful in gauging the role 

of skill and chance in determining outcomes. When in an environment that appears to involve 

skill and chance, people seem to be sensitive to and use their success rate when making risky 

decisions. Doing well and having a high success rate leads to taking more risks in the puzzle 

task. Doing poorly and having a low success rate leads to taking fewer risks in the puzzle task, 

once an expectation that performance will improve as time passes is disconfirmed. Future studies 

are needed to better understand what happens when uncertain situations have an element of skill 

involved. 

 This thesis addressed how using a success rate in lieu of exact probability information 

influenced risk taking, as well as the role of skill and chance in interpreting success rate 

information. This thesis did not address what happens when success rate changes, or when 

evidence for skill and chance changes. Real world environments not only typically lack exact 

information regarding probabilities and the amount of skill and chance involved, but this 
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information typically does not always remain constant. There can be more or less uncertainty in 

the environment, and one can attempt to improve their skill or may face situations that reduce 

their skill. These factors can change one at a time, or in tandem. If we know that people seem to 

be sensitive to and use their success rate when making decisions in a situation where they are 

experiencing a constant success rate, they may react differently when their experience changes in 

these various ways. Answering this question is a likely next step for better understanding how 

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