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Abstract 

The probability weighting function describes the psychological weight placed on 

unambiguous probabilities that depend on random events.  The inverse S-shape of this 

function has been well characterized in the literature.  However, little research to date has 

examined the shape of the probability weighting function for a particular type of 

ambiguous prospect: one that depends on a person’s skill, knowledge, or ability.  We 

estimate the shape of this function using participants’ confidence estimates for trivia 

answers and certainty equivalents for the chance to bet on their answers.  We also 

estimate the typical probability weighting function for precise probabilities by having 

participants give certainty equivalents for the chance to play lotteries with probabilities of 

winning set equal to their confidence estimates.  We find that the probability weighting 

function for skill-based confidence has a unique bow-shape, where mid-range 

probabilities are heavily underweighted.  Moreover, our results help explain Heath & 

Tversky’s (1991) paradoxical betting effect: at high confidence levels people prefer to bet 

on their answers rather than an equiprobable lottery and at low confidence levels people 

prefer the equiprobable lottery over betting on their answers.  We replicate the Heath & 

Tversky effect and show that it can be explained by differences between the weighting of 

probabilities on ability-based versus chance events.  
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The probability weighting function for confidence estimates 

 

In 1961, Daniel Ellsberg famously suggested that people are prone to ambiguity 

aversion.  That is, they prefer to take risks they understand rather than those whose 

probabilities are unspecified.  If people really are ambiguity averse, the implications are 

profound.  Those who are averse to ambiguity will, ceteris paribus, prefer to stay in 

salaried jobs than to start their own businesses whose rewards are less certain.  They will 

likewise be reluctant to experiment with new products, new investments, or new foods.  

These are all uncertain prospects whose chances of success are often more ambiguous 

than the products, investments, and foods they know.   

Thankfully, many people do start their own businesses, try new products, and 

diversify their investments.  Heath and Tversky (1991) offered an explanation.  They 

demonstrated that when the ambiguous prospect depends on an individual’s skill, it is no 

longer the case that people find ambiguity aversive.  Instead, when they feel confident of 

their own success, people prefer to bet on themselves rather than on an equiprobable 

lottery of known risk.  So, for example, when Heath and Tversky found that when a 

sports fan is asked an easy sports trivia question on which he is 90% sure that he knows 

the right answer, he will strongly prefer to take a bet that pays him $100 if his answer is 

correct than a lottery with a 90% chance of winning $100.  This individual is choosing an 

ambiguous risk over a clear one, since his chances of getting the question right are less 

precise than his chances of winning the lottery.  Nevertheless, he chooses to bet on his 

ability.   
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Heath & Tversky (1991) explain this finding with the competence hypothesis: 

people prefer ambiguity when they feel competent in the decision context and thus 

confidence in their judgment.  On the flip side, people will prefer the precise probability 

of a lottery when they feel incompetent and judgment confidence is low.  They replicate 

this basic pattern of betting across a range of domains, such as general trivia questions, 

sports, politics.  When people feel confident they prefer to bet on their ability to make the 

right judgment rather an equiprobable lottery – a lottery with a probability of success 

equal to their confidence estimate for their judgment.  Exactly the reverse occurs when 

people do not feel confident.  Then they prefer the less ambiguous option: the 

equiprobable lottery.    

This effect, termed paradoxical betting, is interesting because if confidence 

estimates are properly calibrated, people should be indifferent between betting on 

themselves and the equiprobable lottery.  However, confidence is not well calibrated.  

There exists a substantial psychological literature demonstrating that people are 

overconfident at moderate to high probabilities (approximately 60% confident or greater) 

(see Lichtenstein, Fischhoff & Phillips, 1982 for review).  For example, among a set of 

trivia answers with judged confidence of 80%, approximately 50% of the answers will 

actually be correct.  As a result of overconfidence, people lose money by choosing to bet 

on their answers over a lottery equal to their (over)confidence – approximately 15% of 

expected earnings (Heath & Tversky, 1991).  Goodie (2003) replicated the paradoxical 

betting effect by comparing willingness to bet on trivia answers versus accepting a 

guaranteed amount of points equal to the average value of the bet.  Risk seeking 
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increased with confidence and again, subjects earned fewer points because of this 

tendency.  

Intrigued by the paradoxical betting effect, we set out to extend the implications 

of this finding to inform the literature on the probability weighting function.  We 

reasoned that paradoxical betting could be explained by important differences between 

the probability weighting function for pure chance events and the probability weighting 

function for confidence estimates.  Specifically, overweighting of confidence relative to 

chance at high probabilities and underweighting of confidence relative to chance at low 

probabilities would result in the paradoxical betting pattern: betting on judgment at high 

confidence and betting on a lottery equal to confidence at low confidence. 

The vast majority of the literature on probability weighting has examined 

probabilities that depend on purely random events – primarily lotteries (e.g., Kahneman 

& Tversky, 1992; Prelec, 1998; Gonzalez & Wu, 1999; Abdellaoui, 2000).1  The 

probabilities associated with random events are unambiguous, in that they are precisely 

specified or can be can be calculated, and they are completely out of ones’ control, in that 

there is no way to increase your probability of a positive outcome.   

Outside of the laboratory, the resolution of uncertainty rarely involves pure 

chance.  In the real word, outcomes often depend on one’s skill, ability, intelligence, 

knowledge, motivation, etc. – factors that are to some degree under your control.  

Moreover, for prospects that depend on one’s abilities, precise probabilities can not be 

calculated.  People must introspect to determine their confidence that they will have a 

positive outcome.  The probability that your investment portfolio will be profitable, that 

                                                 
1 There has also been some research examining the probability weighting function for ambiguous risk (e.g. 
Hogarth & Einhorn, 1990; Tversky & Fox, 1995; Fox & Tversky, 1998, Kilka & Weber, 2001) 
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your marriage will succeed, or that your goal can be reached are all inherently ambiguous 

and to some degree under your control.  We speculate that the probability weighting 

function differs for these types of real world prospects in which people can exercise 

control over the ambiguous probabilities associated with outcomes.   

For such prospects, people base their decision making on their confidence 

estimate that a given outcome will be achieved and on the weight they assign to their 

confidence.  This formulation is consistent with a 2-stage model of decision making for 

ambiguous prospects (Fox & Tversky, 1995, 1998; Kilka & Weber, 2001).  First people 

judge the probability and then they weight it by the probability weighting function.  To 

give an example, let’s say you have an idea for a business venture.  You judge that you 

are 75% confident that you have the right skills, knowledge, contacts, motivation, 

resources to be successful.  The question we address is in the second stage of the process: 

How will you weight your 75% confidence as you evaluate the utility of the prospect?  

The normative standard for the first stage of the decision making process is proper 

calibration.  That is, you should succeed 75% of the time across all prospects for which 

you are 75% confident.  The normative standard for the second stage in the process is 

linear weighting of confidence, as both underweighting and overweighting leads to 

deviations from expected-value maximizing decisions (assuming calibration is correct).  

Decision making about whether or not to peruse a given course of action, which course of 

action to select from a set of alternatives, and the valuation of a prospect that one owns 

the right to pursue all depend on how confidence is weighted.   

Despite the relative importance of understanding how people weight confidence 

estimates for decision making, we know little about this function looks like.  In the 
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current paper, we estimate the shape of the probability weighting function for confidence 

estimates and contrast it to the well characterized probability weighting function for 

chance events.  We hypothesized that differential weighting of random probabilities and 

confidence estimates can account for the paradoxical betting effect.   

The probability weighting function for precise random probabilities, as described 

by Kahneman & Tversky (1992) has several distinct features.  It is an inverse S-shaped 

function, which is concave for low probabilities and convex for high probabilities.  

People subjectively overweight the likelihood of low probabilities and underweight the 

likelihood of high probabilities.  The function is relatively flat in mid-range probabilities, 

indicating diminished sensitivity to changes in probabilities.  Since the paradoxical 

betting effect demonstrates that people prefer betting on chance when their confidence is 

low to moderate, we hypothesized that confidence estimates are underweighted relative to 

chance at low to moderate probabilities.  The reverse is true at high probabilities.  People 

prefer to bet on themselves when they are highly confident, thus we hypothesized that the 

confidence estimates are overweighted relative to chance at high probabilities.   

Similarly, Goodie (2003) first proposed confidence estimates can be modeled 

using the probability weighting function of prospect theory and that paradoxical betting 

can be accounted for with a weighing function for confidence that is progressive 

(underweights low probabilities and overweights high probabilities).  Goodie (under 

review) qualified this account by noting that the weighting function for confidence 

estimates need not be progressive, but simply less regressive than the probability 

weighting function. 
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The familiar inverse-S-shaped probability weighting function was described by 

Tverskey and Kahneman (1992) using a one parameter function that captures the 

discriminability or sensitivity between different probabilities: 

 

(1) 

 

Later a two-parameter function was proposed (see Gonzalez & Wu, 1999 for discussion), 

where one parameter (g  ) controls curvature (i.e. discriminability or sensitivity) and one 

parameter (d ) controls elevation (i.e. attractiveness): 

 

 

(2) 

 

Asg  increases, the sensitivity to changes in probabilities increases (i.e. there is less 

curvature).2  A low g  results in a probability weighting function that resembles a step 

function.  As d increases, elevation or attractiveness increases relative to the objective 

probability (i.e. the 45 degree line).  This parameter allows the function to be completely 

above or below the 45 degree line.  We modeled w(p) for confidence estimates and 

precise probabilities using this two-parameter weighting function, as it places fewer 

constraints on the shape of the function than the one parameter function.   

Note that our predicted pattern of results can not be achieved by statistical 

differences between conditions for g  or  d  alone.  The two parameters vary together to 

                                                 
2 This is true so long as the function is regressive and not progressive, i.e. curved in the other direction 
where low probabilities are underweighted and high probabilities are overweighted. 
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effect the shape of the weighting function.  Less regressivity (a higher g ) will not 

necessarily produce the predicted pattern (unless the curves crossed the 45 degree line at 

a high probability) and we make different predictions for elevation (d ) depending on the 

probability range.  Thus, we predicted a g , d  combination that produces a confidence 

weighting function that is underweighted for low to moderate probabilities and 

overweighted at high probabilities relative to the weighting function for chance.    

 We are not the first to offer an explanation for the question of why people exhibit 

paradoxical betting.  Heath & Tversky (1991) speculated that perhaps their results had 

something to do with credit and blame.  The logic of this explanation would have to go 

something like this: when people feel competent, they feel they deserve more credit for 

betting on their own abilities and succeeding than they deserve blame for failing.  This 

difference does not hold for high-probability chance gambles – attributions of credit and 

blame for winning random lotteries should be less meaningful.  Thus, in anticipation of 

credit for being correct, they prefer to bet on their answer at high probabilities.  Yet this 

whole pattern reverses itself in domains where people feel incompetent, and there people 

feel they deserve relatively more blame for failure than credit for success, so they prefer 

the equiprobable chance gamble.  Taylor (1995) found partial support for this hypothesis.  

Her results are somewhat complex, however, and not entirely consistent with Heath and 

Tversky.  We explore the ability of credit and blame attributions to account for 

paradoxical betting and contrast this explanation with our differential probability 

weighting hypothesis. 

Overview of experiments.  In the current study, we test the proposition that 

confidence-based betting can be explained by differential weighting of probabilities of 
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winning a lottery and confidence estimates.  Experiment 1 elicits the weighting function 

for confidence and for chance probabilities in a between-subjects design.  Participants 

give confidence estimates for trivia questions and then give certainty equivalents for their 

willingness to bet on their answers.  They also give certainty equivalents for lotteries with 

specified probabilities.  Participants then state whether they prefer to bet on their answer 

or an equiprobable lottery.  The results are consistent with our proposition that 

differential weighting of confidence and chance explains paradoxical betting, but because 

we used a between-subjects design, we are unable to statistically test the hypothesis using 

difference scores in certainty equivalents for chance and confidence.  Experiment 2 

largely replicates the results of Experiment 1 using a within-subject design and we do 

find that difference scores predict paradoxical betting.  Experiment 2 also explores the 

question of whether credit and blame attributions can offer a psychological explanation 

for paradoxical betting.   

 

Experiment 1: Between-subjects design 

Methods 

Participants.  Seventy-seven Carnegie Mellon University undergraduates 

participated in this experiment.  They were recruited from a subject pool in which 

students received extra credit in one of their business school classes in exchange for 

participation.  Participants were run in groups of approximately 20 subjects per session.     

Procedure.  Initially, participants answered 30 trivia questions.  Since we were 

most interested in the extremes of the weighting function, the trivia questions were 

selected based on pre-testing to be either hard or easy in order to have confidence 
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judgments cluster at low and high probabilities.  An example of an easy question was, 

“Who is currently vice president of the United States?”  An example of a hard question 

was, “The musical “Rent” is a modern retelling of what opera?”  See Appendix 1 for a 

complete list of the trivia questions. 

Next, the experimenter explained that the participants would complete three more 

sections of the experiment, with 30 questions in each section and $100 at stake for each 

question.  At the conclusion of the experiment, one participant would be chosen at 

random to have one of his or her questions count with real money at stake. 

The next two sections were counterbalanced: the confidence judgment section and 

the pricing section.  In the confidence judgment section, the instructions asked 

participants to indicate their confidence that their answer for each question was correct, 

from 0% confident to 100% confident.  In order to incentivize the participants to give 

accurate estimates, the quadratic scoring rule was used.  This rewards participants based 

on both on whether their answer was correct and on their confidence.  If the answer was 

correct then the money they received was 2p-p2 and if the answer was incorrect, they 

received 1-p2, where p is confidence (von Winterfelt & Edwards, 1986; Selten, 1998).  

With this procedure both under and over confidence reduce potential earnings.  The 

instructions contained a chart to help explain the scoring system and explained that they 

could make the most amount of money if they gave accurate judgments.  See Appendix 1 

for experimental materials.  Participants were given green pens to fill out their confidence 

estimates to prevent them from gaming the scoring system by changing trivia answers to 

wrong answers and stating that they were 0% confident, in which case each question 

would be worth $100 by the quadratic scoring rule. 
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For the pricing section, half of the sessions were the Trivia Pricing Condition and 

the other half were the Lottery Pricing Condition.  In the Trivia Pricing Condition we 

elicited certainty equivalents for each question by asking the most they would be willing 

accept to sell a bet where they would get $100 if their trivia answer was correct, $0 

otherwise, for each trivia question.  In the Lottery Pricing Condition each participant was 

yoked to a participant in the Trivia Pricing Condition.  We elicited certainty equivalents 

for lotteries with probabilities equal to the confidence estimates given by participants in 

the Lottery Pricing Condition, by asking the most they would be willing to sell a lottery 

with an X% chance of winning $100, $0 otherwise.  In cases where a participant in the 

Trivia Pricing Condition had duplicate confidence values, random probabilities where 

generated.  For example, if a subject in the Trivia Pricing Condition reported being 50% 

confident for two trivia questions, the yoked subject in the Lottery Pricing Condition 

priced one lottery with a 50% chance of winning $100 and one lottery with a randomly 

chosen percent chance of winning $100.  As a result, we had many more observations in 

the Lottery Pricing Condition than in the Trivia Pricing Condition.  In order to bolster 

observations in the Trivia Pricing Condition, we ran 44 subjects in the Trivia Pricing 

Condition and 33 subjects in the Lottery Pricing Condition.  We rewarded accurate 

valuation using a modified Becker-DeGroot-Marschak procedure (1964) procedure with 

the end points $2 and $98, in $2 increments.   One subject in the Lottery Pricing 

Condition was excluded for not understanding the Becker-DeGroot-Marschak procedure. 

In the last section of the experiment, we used procedures similar to those of Heath 

& Tversky (1991) in order to replicate their effect.  For each trivia questions, participants 

chose whether to be on their answer for $100 if correct, $0 otherwise, or to bet on a 
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lottery with a probability of success equal to their confidence estimate.  Participants were 

given red pens to complete this section to prevent them from gaming the experiment by 

changing all of their confidence estimates to 100% and reporting that they wanted to bet 

on a lottery equal to their confidence estimates.  See Appendix 1 for experimental 

materials. 

Results 

Paradoxical betting. The Heath & Tversky paradoxical betting effect was 

replicated in our data.  We expected that as confidence increases, people would be more 

likely to prefer betting on their answers over an equiprobable lottery.  Confidence 

significantly predicted the preference to bet on one’s answer over an equiprobable lottery 

using logistic regression analysis with standard errors clustered by individual, (Odds 

Ratio=1.03, z=7.18, p<.01, obs=2219, Pseudo R2=.28).  For every percentage increase in 

confidence, the probability of betting on their answer increased by approximately a third 

of a percent.  See Figure 1 for a graphical representation of this effect.  

Differential pricing of trivia and lottery bets.  The results are consistent with the 

hypothesis that paradoxical betting can be explained by underweighting of confidence at 

low to mid probabilities and overweighting of confidence at high probabilities, relative to 

the probability weighting function for chance events.  Table 1 displays the mean value of 

the certainty equivalents for betting on answers and lotteries for different levels of 

probability.  For probabilities and confidence judgments between 20% and 59% the 

certainty equivalents for answers are significantly less than the certainty equivalents for 

the lotteries.  Above 59%, the underweighting is no longer significant and the effect 

reverses above 90%, with the mean value for trivia answers exceeding the mean value for 
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the lottery.  Though there is actually non-significant overweighting of confidence relative 

to chance below 20%, this does not contradict previous research on the paradoxical 

betting effect because all experiments on paradoxical betting to date have examined 

confidence levels of 20% and higher, (Goodie, 2003; Goodie &Young, under review; 

Heath & Tversky, 1991; Taylor, 1995).3  Additionally, as can be seen in Figure 1, 

paradoxical betting is not observed for confidence <.30. 

The results are summarized in Figure 2 using a lowess smoothing function that 

carries out a locally weighted regression.  This function also allows us to examine the 

shape of the function without imposing a parametric structure on the data.  The data 

reveal that the probability weighting function has a bow shape, where there is a great deal 

of underweighting for mid-range probabilities.   

Two-parameter weighting function.  As described in the introduction, we modeled 

w(p) using a two-parameter weighting function, where one parameter (g  ) controls 

curvature (i.e. regressivity or sensitivity to changes in p) and one parameter (d ) controls 

elevation (i.e. attractiveness): 
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3 There is one exception in which Heath & Tversky examined inherently low probability bets, e.g., who 
will win the Super Bowl next year.  They find paradoxical betting in that people who felt competent in the 
domain, e.g. sports fans, preferred to bet on their answer.  However, in the current study, we would expect 
low confidence estimates to be attributable to a lack of competence.  Whereas, in Heath & Tversky (1991), 
low confidence was attributable to there being many possible outcomes, e.g. many teams that could 
potentially win the Super Bowl. 
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  We estimatedg  andd  separately for each condition using standard nonlinear 

least squares estimation in Stata.  Table 3 displays the parameter estimates for the Trivia 

Condition, reflecting the confidence weighting function, and the Lottery Condition, 

reflecting the probability weighting function for chance.  All of the parameter estimates 

were significant at p<.001.  As can be seem from the non-overlapping confidence 

estimates, both parameter estimates are statistically different between conditions.  The 

significantly higherg  of the confidence weighting function indicates that it is less 

regressive (it is more linear) than the probability weighting function for chance (see 

Figure 3).  The significantly higher d  of the probability weighting function reflects that 

overall, chance events are viewed as more attractive.  However, this finding must be 

qualified by the observation that this difference is driven by the high degree of 

underweighting of confidence relative to chance at mid-range probabilities.  At high 

probabilities, this is not the case, as can be seen in Figures 2 and 3. 

Discussion 

We find support for our claim that differential weighting of probabilities 

associated with chance and probabilities associated with confidence explains paradoxical 

betting.  Visual inspection of Figures 2 & 3 confirms that our results are consistent with 

the pattern that we predicted (note paradoxical betting does not hold at probabilities 

lower than 0.2).  The significant differences between conditions at different probability 

levels were in the expected directions.     

Taken together, these results suggest that greater weighting of confidence relative 

to chance can predict willingness to bet on one’s own knowledge, rather than leaving it to 

chance to decide the outcome.  However, if is difficult to make this assertion because we 
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can not directly analyze whether difference scores between trivia pricing and chance 

pricing predict willingness to bet on one’s answer.  This is because different groups 

priced lotteries and confidence.  The primary motivation for Experiment 2 was to be able 

to statistically test whether the difference between lottery pricing and trivia pricing 

predicts the willingness to bet on one’s answer by employing a between subjects design 

in order to generate difference scores.  Further, Experiment 2 extends Experiment 1 by 

collecting credit and blame attributions in order to test the hypothesis proposed by Heath 

& Tversky (1991) and Taylor (1995) for paradoxical betting.   

The different shapes of the weighting function between conditions, not the 

statistical differences between conditions for the parameters, support our predictions 

regarding differential weighting.  This is because varying neither curvature nor elevation 

alone can produce the predicted pattern.  However, the statistical differences in the 

parameters indicate that the confidence probability weighting function is distinct from the 

probability weighting function for chance events.  The significantly higher d for chance 

indicates that, overall, the attractiveness of betting on lotteries is greater than betting on 

one’s confidence, though as predicted, this is not true for high probability ranges.  The 

significantly higher g  for confidence estimates suggests less regressivity and that people 

are more sensitive to changes in confidence than they are for probabilities. 

 

Experiment 2: Within-subjects design 

Methods 

Participants.  Participants were eighty Carnegie Mellon Undergraduates recruited 

from the same subject pool described in Experiment 1.  The experiment was 
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computerized and held in sessions of approximately twenty participants per session.  One 

participant was excluded for technical reasons when his computer malfunctioned and 

another was excluded for complaining of emotional distress due to personal problems 

during the experiment.   

Procedures.  The procedures for this experiment were very similar to those in 

Experiment 1.  The main difference was that each participant completed the lottery 

pricing and the trivia answer pricing.  The experiment was run on computers in order to 

facilitate the participants’ pricing of lotteries that were equal to confidence judgments.  

Finally, procedures were added to assess credit and blame attributions for betting on 

lotteries or trivia questions. 

   The trivia questions were also changed from easy and hard questions only to 

questions of moderate difficulty.  This design decision was made based on the results of 

Experiment 1, which revealed interesting effects at mid-range probabilities.  Questions of 

moderate difficulty were chosen based on pre-testing.  We selected questions were there 

was a relatively flat distribution of confidence estimates.  We reduced the number of 

trivia questions to 20 due to time constraints.  See Appendix 2 for a complete list of trivia 

questions. 

After answering trivia questions all participants were informed that the next four 

sections of the experiment contained questions with $100 at stake for each question.  One 

person would be selected at random to have one of these questions count for real money.  

Participants then gave confidence judgments rewarded according to the quadratic scoring 

rule. 4  Since this was a between-subjects design, all subjects completed the Lottery 

                                                 
4 We did not counterbalance the order of confidence and estimates and trivia pricing as we did in 
Experiment 1 because no order effects were found. 
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Pricing and the Trivia Pricing using a modified BDM procedure.  The order of these two 

sections was counterbalanced.  For the Lottery Pricing, participants priced lotteries equal 

to their confidence estimates.  As in Experiment 1, lottery probabilities were randomly 

generated in cases where their were duplicate confidence estimates (so as not to ask them 

the same question twice) and in cases where the confidence estimate was equal to 0 or 

100, since they should always value these lotteries at $0 and $100 respectively.  Next, as 

in Experiment 1, each participant was then given the choice of either betting on his 

answer or for each question or betting on an equiprobable lottery.   

Next participants reported credit and blame attributions.  These procedures were 

based on those described by Taylor (1995).  For each participant, four trivia questions 

were selected at random.  For each of these questions, they were shown the choice 

between betting on their answer and betting on an equiprobable lottery.  They were then 

asked how much credit they deserved if they bet on their answer and were right, how 

much blame they deserved if they bet on their answer and were wrong, how much credit 

they deserved if they bet on the lottery and won, and how much blame they deserved if 

they bet on the lottery and were wrong.  The order of these questions was 

counterbalanced between participants.  Responses were reported using a 7-point scale 

anchored at 0 = none at all and 7 = very much.  See Appendix 2 for an example of this 

procedure. 

Finally, participants reported anything that they found confusing in the 

experiment along with demographic information. 
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Results 

 Differential pricing of trivia and lottery bets.  In Experiment 2 we also replicate 

paradoxical bettering (Odds Ratio=1.01, z=3.62, p<.01, obs=1560, Pseudo R2=.06) (see 

Figure 4). The results are consistent with our explanation for paradoxical betting and are 

largely consistent with the results of Experiment 1.  Mean pricing over probability ranges 

are displayed in Table 2.  For probabilities and confidence judgments between 20% and 

70%, the certainty equivalents for answers are significantly less than the certainty 

equivalents for the lottery.  Above 79%, the difference diminishes, becoming marginally 

significant, and above 89% there is no difference.  We do not observe overweighting of 

confidence at high probabilities, as we do in Experiment 1, but the decrease in 

underweighting could drive the effect.  Again, there are no significant differences below 

20%, but this is not a problem for interpreting paradoxical betting since it has not been 

shown to occur for confidence levels below 20%.  Furthermore, Figures 1 & 2 indicate 

that at very low probabilities betting on one’s answer seems to decrease with confidence.   

Results are summarized in Figure 5 using a lowess smoothing function that carries 

out a locally weighted regression of the data.  These results replicate the bow-shaped 

function for confidence judgments.     

 We conducted fixed effects logistic analysis to test whether the willingness to bet 

one’s answer over an equiprobable lottery can be accounted for by greater pricing of 

trivia answers over lotteries.  Difference scores were generated for all observations in 

which the probability of the lottery was not randomly generated.  Fixed effects regression 

was used to account for individual variation in pricing.  The difference score, ‘Price 

Confidence - Price Probability’ is significant, indicating that the preference to bet on 
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one’s answer can be predicted by differences in the probability weighting function for 

confidence and chance (Specification 1 in Table 4).  Verification of this effect can be 

seen visually in Figure 6.    

 Next we include confidence in the model.  Consistent with paradoxical betting, 

confidence significantly predicts preference to bet on one’s answer over an equiprobable 

lottery (Specification 2).  Visual examination of the data revealed that there was a U-

shape in the preference to bet on ones answer.  Specification 3 reflects this with a 

significant quadratic term.  The results remain unchanged if the quadratic term is 

excluded from the model.  Specifications 4 & 5 show that the effect of the difference 

score remains significant controlling for the effect of confidence.  However, this result 

only a partial explanation; differential weighting does not mediate the relationship 

between confidence and betting, since confidence remains significant when it is added to 

the mode (Specifications 4 & 5).  

 Credit and blame attribution.  Taylor (1995) found evidence to support the 

hypothesis that people prefer to bet on their answers when they feel confident because 

they will experience more credit for correct answers than they will experience blame for 

incorrect answers.  It is not the case that you receive more credit for winning a high 

probability lottery than blame for losing, so betting on one’s answer is more appealing. 

Specifically, Taylor found that confidence predicted both credit for one’s answer and 

blame for one’s answer, but that the slope was greater for credit than for blame, 

indicating that at high confidence people feel they deserve more credit for correct 

answers than blame for incorrect answers.  She states that since the comparison is 

between two regression slope coefficients, there is no relevant statistical test.  
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Additionally, she did not address whether these feelings of credit- or blameworthiness 

mediated the effect of confidence on the decision to bet on one’s answer over the 

equiprobable lottery 

In our analysis, we find mixed support for the credit and blame hypothesis.  We 

find that confidence significantly predicts both credit for a correct answer and blame for 

an incorrect answer.  However, our results do not replicate Taylor’s findings.  The slopes 

were identical for credit and blame attributions.  Credit for one’s answer is significantly 

predicted by confidence, b =.02, t=6.64, p<.01, R2=.12.  Blame for one’s incorrect 

answer is also significantly predicted by confidence b =.02, t=6.17, p<.01, R2=.11.   

However, we do find some support for this hypothesis when the credit and blame 

measures are used to predict willingness to bet on one’s answer instead of an 

equiprobable lottery.  We generated a new variable, ‘Extra Credit Answer’, equal to 

credit for betting on a correct answer minus blame for betting on an incorrect answer.  

We also generated, ‘Extra Credit Lottery’, equal to credit for winning the lottery minus 

blame for losing the lottery.  Specification 1 of Table 5 shows Confidence significantly 

predicts willingness to bet on one’s answer.5  Specification 2 includes both Extra Credit 

Answer, which increases the propensity to bet on one’s answer at a marginal level of 

significance, and Extra Credit Lottery, which significantly decreases one’s propensity to 

bet on one’s answer.  These effects indicate that credit and blame attributions help 

account for paradoxical betting.  However, Confidence remains significant when included 

in the model (Specification 3), indicating that credit and blame attributions do not 

                                                 
5 Note this analysis is limited to 4 observations per participant since each participatn answered credit and 
blame measures for 4 randomly selected trivia questions. 
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mediate the relationship between confidence and betting on one’s answer.6  Thus, 

paradoxical betting can not be accounted for by credit and blame attributions alone.7 

2- Parameter weighting function.  We used the same procedure as described in 

Experiment 1 to modeled w(p) using a two-parameter weighting function, where (g  ) 

controls curvature (i.e. discriminability or sensitivity) and (d ) controls elevation (i.e. 

attractiveness): 
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p

pw
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Table 3 displays the parameter estimates for the Trivia Condition, reflecting 

confidence weighting function and the Lottery Condition, reflecting probability 

weighting function.  All of the parameter estimates were significant at p<.001.  As can be 

seem from the overlapping confidence estimates, g  is not statistically different between 

conditions, though it is in the right direction (g = 0.74 for trivia andg =0.68 for chance), 

indicating lesser regressivity in the confidence weighting function (see Figure 7).  As in 

Experiment 1, the d  is significantly higher for the chance than confidence, indicating 

that overall chance events are viewed as more attractive, though this is not true for high 

and low probabilities, as can be seen in Figures 5 & 7.  This pattern is consistent with, 

though less pronounced than that in Experiment 1. 

 
                                                 
6 This result remains the same when all credit and blame attributions are included in the model, instead of 
difference scores.  
7 We did not directly compare the effect of credit/blame and differential weighting of confidence and 
chance in same model, because unfortunately, we did not have enough observations where credit/blame 
measures were filled out and the chance probability was yoked to confidence.  
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Discussion 

Overall, these findings support our claim that differential weighting of uncertainty 

associated with chance and uncertainty associated with confidence help explain 

paradoxical betting.  The results are largely consistent with those of Experiment 1, except 

that the overweighting of confidence relative to chance at high probabilities is less 

apparent.  Underweighting of confidence relative to chance decreases as probability 

increases, though it does not reverse.   

The primary motivation for Experiment 2 was to be able to statistically test 

whether differential pricing of lottery pricing and trivia pricing predicts paradoxical 

betting by employing a between subjects design to generate difference scores.  We find 

that these difference scores do predict willingness to bet on one’s answer, however they 

can not full account for the relationship between confidence and willingness to bet on 

one’s judgment over chance.  While we find that credit and blame attributions help 

explain paradoxical betting, but they too can not fully account for the effect.   

Regarding the shape of the probability weighting function for confidence, the 

results of Experiment 2 support and extend the results of Experiment 1.  The weighting 

functions from the 2 experiments are very similar (see Figure 3 and Figure 7).  In both 

experiments, the weighting function for confidence estimates has a lower elevation 

overall, except for at high and low probabilities.  In both experiments, the regressivity of 

the function for confidence is less than that for chance, though not significantly in 

Experiment 2.   
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Conclusion 

While a parsimonious theory of the probability weighting is desirable, it is useful 

to enrich the standard inverse S-shaped function with greater specificity to apply to 

different sources of uncertainty.  Uncertainty that derives from sources that are purely 

random, unambiguous, external to the individual, and outside his or her control is 

qualitatively very different from uncertainty that derives from ambiguous, internal 

estimates of probabilities that the individual can exert control over.     

The contributions of this paper are two-fold.  Firstly, by characterizing differential 

weighting of uncertainty for chance and confidence we help explain the Heath & Tversky 

(1991) paradoxical betting effect.  The greater pricing of confidence bets relative to 

chance bets predicts willingness to bet on one’s answer over an equiprobable lottery.  

However, it does not fully mediate the relationship between confidence and judgment, 

indicating that additional factors are necessary to fully explain paradoxical betting.  We 

test another possible factor: attributions of credit and blame.  We show that paradoxical 

betting also can not wholly be accounted for by the psychological value of receiving 

credit for coming up with a correct answer.   

Secondly, the significant differences between the probability weighting functions 

for chance and confidence cautions against applying the familiar inverse S-shaped 

function to real world decisions based on inherently ambiguous probabilities regarding 

skill, knowledge, ability, etc.  Rather, our results present a starting point for confirming 

and further characterizing the shape of this function.  Based on our parameter estimations, 

we expect this function to have less curvature and elevation than the probability 

weighting function for chance.  This suggests that people are more sensitive to changes in 
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confidence than they are for probabilities and that for most probability ranges (except the 

high range) people find chance more attractive than betting on themselves.  Descriptively, 

this is a bow-shaped function in which underweighting occurs at mid-range probabilities.   

The implications of our findings can be applied to decision making under 

uncertainty in organizations.  Managers must often make decisions based on their 

confidence in their ability to achieve some goal – complete a task, make a deal, find a 

solution to a problem, or produce needed information.  One’s confidence determines what 

course of action a person will take, with overweighting confidence leading to the 

acceptance of unprofitable risk and underweighting confidence leading to missed 

opportunities.  Managers may be biased in how they factor the confidence estimates into 

expected profit maximizing calculations.  At moderate levels of confidence, they may be 

overly reluctant to accept profitable prospects.  At high levels of confidence, they may be 

too eager to accept unprofitable prospects.  In deciding between two options, they may be 

more inclined to take a prospect which they are highly confident they can achieve over a 

prospect they are moderately confident they can achieve, despite the latter having a 

higher expected value. 

Additionally, managers often must make decisions based on the stated confidence 

of their employees to get a job done, solve a problem, or handle a delicate situation.  This 

research helps managers to better interpret those confidence estimates to make informed 

decisions.  For example, it seems that at mid-range probabilities, when people feel neither 

fully competent nor fully incompetent, people greatly underweight their confidence.  This 

is a situation where employees may be in need of a ‘confidence boost’ and the prospect 

should be evaluated more favorably.  Conversely, when people are highly confident, that 
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is when they are most likely to be in need of a ‘confidence reality check’ and the prospect 

should be evaluated more negatively. 

The main limitation of the current study is that it was conducted in a laboratory 

context and employed complex procedures to ensure incentive compatibility.  Further 

research could examine the confidence weighting function in more naturalistic decision 

making situations.  Such research could examine the willingness to undertake projects, 

problems, prospects, etc. as a function of confidence and value of expected outcomes.  

Another limitation of the current study is that it is limited to one decision making 

domain: judgments of confidence on trivia questions.  Important future research would 

explore other types of skills (e.g. physical skills), more complex problems, and long term 

prospects that unfold over time, giving people ample opportunities to exert control over 

outcomes. 
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Table 1. Certainty equivalents for betting on one’s answer and betting on lotteries in 
Experiment 1. 

Confidence or 
Lottery Probability  

Pricing 
of Answer 

Pricing 
Lottery  t-statistic, p-value 

0 
$3 

n=405   

1-9 
$12 

n=23 
$9 

n=185 t=-1.20, p=.23 

10-19 
$19 

n=77 
$15 

n=83 t=-1.31, p=.19 

20-29 
$17 

n=28 
$21 

n=79 t=2.28, p=.03 

30-39 
$20 

n=26 
$29 

n=73 t=3.45, p=.01 

40-49 
$23 
n=7 

$37 
n=61 t=2.15, p=.04 

50-59 
$25 

n=78 
$45 

n=63 t=5.26, p=.01 

60-69 
$57 

n=11 
$53 

n=67 t=0.74, p=.46 

70-79 
$57 

n=30 
$61 

n=39 t=0.70 p=.49 

80-89 
$66 

n=36 
$72 

n=56 t=1.25, p=.21 

90-99 
$96 

n=112 
$87 

n=251 t=-5.50, p=.01 

100 
$99 

n=487   
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Table 2. Certainty equivalents for betting on one’s answer and betting on lotteries in 
Experiment 2. 

Confidence or 
Lottery Probability  

Pricing 
of Answer 

Pricing 
of Lottery 

t-statistic and p-
value 

0 
$7 

n=456   

1-9 
$10 

n=503 
$10 

n=136 t=0.12, p=.95 

10-19 
$14 

n=195 
$16 

n=179 t=1.01, p=.31 

20-29 
$18 

n=63 
$23 

n=125 t=2.45, p=.02 

30-39 
$17 

n=52 
$28 

n=150 t=4.97, p=.01 

40-49 
$28 

n=42 
$37 

n=138 t=3.32, p=.01 

50-59 
$36 

n=149 
$48 

n=159 t=4.57, p=.01 

60-69 
$40 

n=25 
$50 

n=138 t=2.28, p=.02 

70-79 
$49 

n=61 
$64 

n=161 t=3.90, p=.01 

80-89 
$63 

n=77 
$69 

n=166 t=1.82, p=.07 

90-99 
$77 

n=491 
$77 

n=178 t=0.26, p=.79 

100 
$85 

n=393   
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Table 3. Parameter estimates from the standard nonlinear least squares regression with 
the two-parameter weighting function for Experiment 1 & Experiment 2. 

 
Experiment Condition Parameter 

 
Estimate 

95% Confidence 
Interval 

 
 
 
1 

Between - Subjects 
Design 

Confidence 
Weighting 

  
 

g 

 
1.18 
(.07) 1.02-1.34 

d  

 
0.48 
(.04) 0.40-0.57 

 
Probability 
Weighting 

 
 

g 

 
0.77 

(0.03) 0.73-0.81 

d  

 
0.75 

(0.02) 0.71-0.79 
 
 
2 

Within - Subjects 
Design 

 
Confidence 
Weighting  

 
 

g 

 
0.74 

(0.04) 

 
 

0.66-0.81 

d  

 
0.54 

(0.02) 0.50-0.59 

 
Probability 
Weighting  

 
 

g 

 
0.68 

(0.02) 0.64-0.72 

d  

 
0.71 

(0.02) 0.67-0.74 
Note: Standard errors in parentheses.   
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Table 4. Logistic regression analysis with standard errors clustered by subject for 
willingness to bet on answer over an equiprobable lottery  

 (1) (2) (3) (4) (5) 
 
Price Confidence – Price Probability 

 
1.016** 
(0.0048) 

   
1.018** 
(0.0060) 

 
1.019** 
(0.0059) 

 
Confidence 

  
1.017** 
(0.0049) 

 
0.981 

(0.014) 

 
0.989 

(0.016) 

 
1.019** 
(0.0052) 

 
Confidence2 

   
1.000* 

(0.00015) 

 
1.000 

(0.00016) 

 

 
Constant 

 
0.750* 
(0.085) 

 
0.292** 
(0.084) 

 
0.513* 
(0.17) 

 
0.492* 
(0.18) 

 
0.310** 
(0.093) 

      
Observations 440 442 442 440 440 
Pseudo R-squared 0.0277 0.0426 0.0536 0.0830 0.0760 

Note: Robust standard errors in parentheses. ** p � .01, * p� .05, + p �  .10 
 
Table 5. Logistic regression analysis with standard errors clustered by subject for choice 
to bet on answer over equiprobable lottery 
 (1) (2) (3) 
Confidence 1.014** 

(0.0039) 
 1.017** 

(0.0044) 
Extra Credit Answer  1.096+ 

(0.059) 
1.095 

(0.061) 
Extra Credit Lottery  0.868** 

(0.042) 
0.885* 
(0.047) 

Constant 0.464** 
(0.11) 

1.020 
(0.15) 

0.461** 
(0.12) 

    
Observations 1560 312 312 
Pseudo R-squared 0.0570 0.0297 0.106 
Note: Robust standard errors in parentheses. ** p � .01, * p� .05, + p �  .10 
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Figure 1. Paradoxical betting in Experiment 1. 

 
 
Figure 2 Lowess smoothing function for comparison of the probability weighting 
function and the confidence weighting function in Experiment 1. 
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Figure 3. Weighting functions fit to data for the Trivia Pricing Condition, reflecting the 
confidence weighting function, and the Lottery Pricing Condition, reflecting the standard 
probability weighting function, for Experiment 1. 
 

0
.2

.4
.6

.8
1

w
(p

)

0 .2 .4 .6 .8 1
probability or confidence

Trivia Lottery
45 deg line

 
 



 35

Figure 4. Paradoxical betting in Experiment 2. 
 

 
Figure 5. Lowess smoothing function for comparison of the probability weighting 
function and the confidence weighting function in Experiment 2. 
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Figure 6. Relationship between greater weighting of confidence relative to chance and the 
willingness to bet on one’s answer over an equiprobable lottery. 
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Figure 7. Weighting functions fir to data for the Trivia Pricing Condition, reflecting the 
confidence weighting function, and the Lottery Pricing Condition, reflecting the standard 
probability weighting function, for Experiment 2. 
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Appendix 1: Experiment 1 Materials 
 

Trivia Questions 
1. The musical “Rent” is a modern retelling of what opera? (Hard) 
2. From what compass direction does the sun rise? (Easy) 
3. What figure in the U.S. civil rights movement most famously refused to give up 

her bus seat to a white man? (Easy) 
4. How many U.S. cents is a dime worth?-E 
5. Who is currently vice president of the United States? (Easy) 
6. Who is the author of "Paradise Lost"? (Hard) 
7. Which play by George Bernard Shaw was the basis for the musical "My Fair 

Lady"? (Hard) 
8. What African animal has been called the "striped horse"? (Easy) 
9. What famous playwright wrote “Romeo and Juliet”? (Easy) 
10. What is the largest land animal in the world, by weight? (Easy) 
11. What element is atomic number 3? (Hard) 
12. In Marvel comics, what is the name of the nearly indestructible metal fused to the 

spine of Wolverine and also used in the creation of Captain America's shield? 
(Hard) 

13. What is the most important element of air to the survival of humans? (Easy) 
14. What scientist is credited with the discovery of penicillin? (Hard) 
15. What American president coined the phrase, “Actions speak louder than words”? 

(Hard) 
16. The unit of currency known as the Yen is most associated with what Asian island 

nation? (Easy) 
17. Who played the title role in the film The Wizard of Oz? (Easy) 
18. The American football championship game is better known as the _________ 

Bowl. (Easy) 
19. What is the name of the main character in J.K. Rowling’s books about a young 

wizard at Hogwarts School of Magic? (Easy) 
20. Who wrote “I know why the caged bird sings”? (Hard) 
21. Who is the mother of actress Kate Hudson? (Hard) 
22. What board game involves a King, Queen, Knight, Bishop, rook, and pawns? 

(Easy) 
23. What U.S. holiday is sometimes called Turkey Day? (Easy) 
24. What is the biological term for an angiosperm with two seed-leaves? (Hard) 
25. Who won a Pulitzer Prize for his novel, “The Amazing Adventures of Kavalier 

and Clay”? (Hard) 
26. What was the first book Johann Gutenberg printed on a printing press in 1455? 

(Hard) 
27. The facial hair known as "sideburns" is associated with what American Civil War 

general? (Hard) 
28. How many hours are there in a day? (Easy) 
29. What organelle provides the energy a eukaryotic cell needs to move, divide, 

secrete, and contract? (Hard) 
30. Willie Loman was the name of the main character in what play? (Hard) 
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Experimental Materials for Confidence Judgments 
Next, you will indicate your confidence that each of your answers on the trivia quiz is 
correct.   
 
If you have no idea what the answer is or if you did not write down an answer, you 
should report that you are 0% confident in your answer.  If you are absolutely certain you 
are correct, you would report that you are 100% confident in your answer.   
 
Give your confidence ratings so that if you answered 100 questions that you gave a 63% 
confidence rating to, you would get 63 questions correct.   
 
We want you to think hard about giving us accurate estimates of your confidence and we 
want it to be in your best interests to give us accurate estimates.  We use the following 
payoff system to calculate your earnings for each question.  This payoff system makes it 
in your best interests to give us accurate confidence estimates. 
 

Your confidence that your 
answer is correct (p) 

Payment if correct = 
2p-p2 

Payment if wrong = 1-
p2 

0.0 $0 $100 
0.1 $19 $99 
0.2 $36 $96 
0.3 $51 $91 
0.4 $64 $84 
0.5 $75 $75 
0.6 $84 $64 
0.7 $91 $51 
0.8 $96 $36 
0.9 $99 $19 

 
Note that both underconfidence and overconfidence will reduce your earnings.  The more 
over- or underconfident you are, the less you will earn. 
 
If you state a confidence level higher than you actually are, you will get less money if 
you get the answer wrong.  For example, if you are actually 70% confident, but report 
that you are 90% confident and you get the answer wrong, you will only earn $19 instead 
of $51.   
 
If you state a confidence level lower than you actually are, you will get less money if you 
answer correctly.   For example, if you are actually 90% confident, but report that you are 
70% confident and you get the answer right, you will only get $91 instead of $99. 
 
Please turn the page to provide confidence estimates for the 30 quiz items.  Do not 
change any of your answers to the trivia questions.  Do not cross-out any answers.   
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Experimental Materials for Pricing Trivia Answers  
(Note: the materials for pricing lotteries were identical to these, except that they were 
adjusted for betting on lotteries instead of trivia questions.) 
  
Next, for each trivia question, you will be choosing between: 
 
 Option A       Option B 
 
A bet where you get:              $X ($X is between $2 and  
$100 if your answer is right,          OR           $98), no matter if your  
$0 if your answer is wrong             answer is right or wrong 
 
Our objective is to find out, for each trivia question, exactly how much it is worth to you 
to bet that your answer is right for the chance to win a $100.  In other words, we want to 
find out what is the minimum amount of money for which you would sell each bet.  Note 
that each bet should be worth a different amount depending on how confident you are in 
your answer. 
 
If we were to just ask you: “How much would you sell us the bet for?”  It would be in 
your best interest to always say, “I won’t sell it for less than $100.”   
 
So, to indicate what each bet is actually worth to you, you will check on a series of lines 
whether you prefer to bet on your answer (Option A) or to take the smaller guaranteed 
payment (Option B).  At the end of the experiment, for each of the 30 bets, we will 
randomly choose a different line number and whatever you checked on that line is the 
decision that will count.   
 
This will become clearer if you flip to the next page for an example. 
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Trivia question:  What is the capital of Florida? 
 

Let’s say it is worth $30 to you to bet on your answer ($100 if right, $0 if wrong).  For a payment 
less than $30 you would bet on your answer.  For a payment of $30 or greater, you give up you 
chance to bet on your answer and take the payment.  You should fill out this form like this: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Line #                               Option A                     Option B 
1.    I want:       �  to bet on my answer            �  $2 
2.    I want:       �  to bet on my answer            �  $4 
3.    I want:       �  to bet on my answer            �  $6 
4.    I want:       �  to bet on my answer            �  $8 
5.    I want:       �  to bet on my answer            �  $10 
6.    I want:       �  to bet on my answer            �  $12 
7.    I want:       �  to bet on my answer            �  $14 
8.    I want:       �  to bet on my answer            �  $16 
9.    I want:       �  to bet on my answer            �  $18 
10.    I want:       �  to bet on my answer            �  $20 
11.    I want:       �  to bet on my answer            �  $22 
12.    I want:       �  to bet on my answer            �  $24 
13.    I want:       �  to bet on my answer            �  $26 
14.    I want:       �  to bet on my answer            �  $28 
15.    I want:       �  to bet on my answer            �  $30 
16.    I want:       �  to bet on my answer            �  $32 
17.    I want:       �  to bet on my answer            �  $34 
18.    I want:       �  to bet on my answer            �  $36 
19.    I want:       �  to bet on my answer            �  $38 
20.    I want:       �  to bet on my answer            �  $40 
21.    I want:       �  to bet on my answer            �  $42 
22.    I want:       �  to bet on my answer            �  $44 
23.    I want:       �  to bet on my answer            �  $46 
24.    I want:       �  to bet on my answer            �  $48 
25.    I want:       �  to bet on my answer            �  $50 
26.    I want:       �  to bet on my answer            �  $52 
27.    I want:       �  to bet on my answer            �  $54 
28.    I want:       �  to bet on my answer            �  $56 
29.    I want:       �  to bet on my answer            �  $58 
30.    I want:       �  to bet on my answer            �  $60 
31.    I want:       �  to bet on my answer            �  $62 
32.    I want:       �  to bet on my answer            �  $64 
33.    I want:       �  to bet on my answer            �  $66 
34.    I want:       �  to bet on my answer            �  $68 
35.    I want:       �  to bet on my answer            �  $70 
36.    I want:       �  to bet on my answer            �  $72 
37.    I want:       �  to bet on my answer            �  $74 
38.    I want:       �  to bet on my answer            �  $76 
39.    I want:       �  to bet on my answer            �  $78 
40.    I want:       �  to bet on my answer            �  $80 
41.    I want:       �  to bet on my answer            �  $82 
42.    I want:       �  to bet on my answer            �  $84 
43.    I want:       �  to bet on my answer            �  $86 
44.    I want:       �  to bet on my answer            �  $88 
45.    I want:       �  to bet on my answer            �  $90 
46.    I want:       �  to bet on my answer            �  $92 
47.    I want:       �  to bet on my answer            �  $94 
48.    I want:       �  to bet on my answer            �  $96 
49.    I want:       �  to bet on my answer            �  $98 
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If we randomly pick line 25, the form indicates you prefer a guaranteed payment of $50 
rather than betting on your answer, so you would get $50 for that item.  If we randomly 
picked line 10, the form indicates you prefer to bet, so we would check whether your 
answer is correct, and if it is then you would be paid $100 ($0 if incorrect).   
 
Replicating the Health and Tversky Effect 
For each question, you have 2 choices.  You can bet that your answer is right and earn 
$100 if you are right, $0 if you are wrong.  Or , you can play a lottery where you earn 
$100 if you win, $0 if you lose the lottery.  The probability that you win the lottery will 
be equal to your confidence for that question. 
 

  
Question 

 
Check one on each row 

1. The musical “Rent” is a 
modern retelling of what 
opera? 

�  Bet on my answer 
(earn $100 if right, $0 if 
wrong) 

�  Play a lottery where the 
probability of winning the 
lottery is equal to my 
confidence for this question 
(earn $100 if right, $0 if 
wrong) 

 
Appendix 2: Experiment 2 Materials 

 
Trivia Questions  
1. What is the largest land animal in the world, by weight?  
2. What element is atomic number 3?  
3. In Marvel comics, what is the name of the nearly indestructible metal fused to the 

spine of Wolverine and also used in the creation of Captain America's shield?  
4. What is the most important element of air to the survival of humans?  
5. What American president coined the phrase, “Actions speak louder than words”?  
6. How many pounds are equivalent to one kilogram (rounded to the nearest tenth)?  
7. What was the first book Johann Gutenberg printed on a printing press in 1455?  
8. What is the holy month of the Islamic faith?  
9. The New Deal is most associated with what U.S. president?  
10. In the Bible, who were the sons of Adam and Eve?  
11. Willie Loman was the name of the main character in what play?  
12. What African animal has been called the "striped horse"?  
13. A constellation most commonly refers to a group of what celestial bodies?  
14. Angel Falls is located in what South American Country?  
15. 373 degrees is the boiling point of water on what temperature scale?  
16. Who was the first African American woman to win an Academy Award for Best 

Leading Actress?  
17. The facial hair known as "sideburns" is associated with what American Civil War 

general?  
18. The Iberian Peninsula contains what two countries?  
19. How many keys are found on a piano?  
20. What country is home to the holy city of Mecca?  
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Credit and Blame Attributions 
For the question: 

  
Question 

 
Check one or the other 

 
2. Angel Falls is located in what 

South American Country? 

 
�  Bet on my answer 
(earn $100 if right, $0 if 
wrong) 

 
�  Play a lottery where the 
probability of winning the 
lottery is equal to my 
confidence for this question 
(earn $100 if right, $0 if 
wrong) 
 

 
How much blame would you deserve if you bet on your answer and got it wrong? 
 

0--------1--------2--------3--------4--------5--------6--------7 
 None at all                                   Very much  

 
How much credit would you deserve if you bet on your answer and got it right? 
 

0--------1--------2--------3--------4--------5--------6--------7 
 None at all                                   Very much  

 
How much credit would you deserve if you bet on the lottery and won? 
 

0--------1--------2--------3--------4--------5--------6--------7 
 None at all                                   Very much  

 
How much blame would you deserve if you bet on the lottery and lost? 

 
0--------1--------2--------3--------4--------5--------6--------7 

 None at all                                              Very much  
 
 
 
 


