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Abstract 

Sandroni and Squintani (2007) argue that in the presence of overconfident agents the findings of 

Rothschild and Stiglitz (1976) no longer hold since compulsory insurance makes the low-risk 

agents worse off. The main assumption of Sandroni and Squintani (2007) is that there exists a 

causal link between overconfidence and insurance purchasing behavior. In this paper, I use a 

design similar to Camerer and Lovallo (1999) to establish this causal link. I show that 

overconfident subjects purchase significantly less actuarially fair insurance when the probability 

of loss is unknown and it depends on their own unknown ability than when the probability of loss 

is known. 
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1 Introduction 
Overconfidence is one of the most studied and established biases in the behavioral economics 

literature. De Bondt and Thaler (1995) argue that: “perhaps the most robust finding in the 

psychology of judgment is that people are overconfident.” Current research shows that 

overconfidence has negative effects in an array of settings. Overconfidence has been found to lead 

to excess market entry (Camerer and Lovallo, 1999), increased volatility in financial markets 

(Barber and Odean, 1999; Barber and Odean, 2000; and Daniel et al., 2001), excessive investment 

in capital (Malmendier and Tate, 2005), and higher trading volume and lower returns (Odean, 

1998; Biais et al. 2005; Glaser and Weber, 2007; Deaves et al., 2008; and Bregu (2019)). One area 

that has been understudied is the role of overconfidence in the decision to purchase insurance. In 

this paper, I use an experiment to establish the causal link between overconfidence and insurance 

purchasing decisions. 

Sandroni and Squintani (2007) argue that behavioral biases may have policy implications in 

classical model of insurance with asymmetric information originally developed by Rothschild and 

Stiglitz (1976). In the original model of Rothschild and Stiglitz (1976), the agents are unbiased and 

the authors conclude that compulsory insurance may improve all agents’ welfare. In this model 

there are two types of agents, low-risk and high-risk agents. The insurance company is able to 

screen between these two groups by designing contracts such that each group selects the 

insurance appropriate for the group. Yet, using the same model as Rothschild and Stiglitz (1976), 

Sandroni and Squintani (2007) show that in the presence of overconfidence the insurance 

company “cannot screen between overconfident and low-risk individuals” because they both 

behave as low-risk agents.1 The idea here is that overconfident high-risk agents wrongly believe to 

be low-risk agents and they purchase the contract that is appropriate for low-risk agents instead 

of the high-risk contract. Because of this, the incentive compatibility constraint no longer is binding 

in this model if there is a sufficiently high portion of overconfident agents. Moreover, Sandroni 

and Squintani (2007) argue that for a “significant fraction of overconfident agents, compulsory 

insurance ceases to improve all agents’ welfare because it makes low-risk agents worse off.” 

Hence, contrary to intuition, that behavioral biases may strengthen the case for government 

intervention, the authors here show that government involvement makes low-risk agents worse 

off than the laissez-faire equilibrium. Huang et al., (2010) also find complementing results with 

Sandroni and Squintani (2007) in the presence of hidden overconfidence (optimism). 

Drawing from the findings of Sandroni and Squintani (2007), I argue that overconfidence affects 

one's subjective probability of loss and through this channel it affects the decision to purchase 

insurance. Overconfident (underconfident) people underestimate (overestimate) the probability 

of loss and this may lead to lower (higher) insurance coverage. That is to say, a subject who is 

overconfident (underconfident) will have a lower (higher) subjective probability of loss than the 

actual probability of loss. For example, if one believes she is a good driver she will underestimate 

1 See “Related Literature” in Sandroni and Squintani (2007) for a series of papers that provide evidence of the 
possible effects overconfidence may have in insurance markets.  
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the probability of getting in an accident and may underinsure. The idea here is that probability of 

getting in an accident depends on experience and on one's beliefs about her driving ability that 

will affect the probability that she is involved in an accident. If one is overconfident about her 

ability to drive safe then she will underestimate the probability of getting in an accident (i.e. the 

subjective probability of getting in an accident will be lower than the objective probability). If one 

underestimates the probability of loss, that is if one’s subjective probability of loss is lower than 

the objective probability of loss, then this may also affect her decision to purchase insurance.  

The existing literature argues that one’s subjective probability of loss plays an important role in 

the insurance purchasing decisions. Viscusi (1995) argues that, “Most aspects of risk taking and 

insurance-related decisions hinge on the relationship between perceived probability by the 

individual and the actual risk.” In a more recent paper Harrison (2019) states that one of the 

important “behavioral moving parts” in canonical insurance markets is subjective probability of 

loss. This literature suggests that subjective probability may play an important role in insurance 

decision-making. In fact, the existing literature provides some evidence that subjective probability 

of loss affects one's choices to purchase insurance. Bajtelsmit et al., (2015) and Schade et al., 

(2012) both find a positive effect of subjective probability of loss and insurance purchase. Hence, 

if overconfidence affects the subjective probability of loss then it will affect one's insurance 

decisions as well. 

In the current experiment, I extend this literature and investigate how overconfidence affects 

one’s subjective probability of loss and through this the decision to purchase insurance. I design 

an experiment where subjects make decisions about how much insurance to purchase in order to 

cover their accumulated earnings from previous tasks. By manipulating the possibility to be 

overconfident about one’s probability of loss, I show that overconfidence affects one’s purchasing 

decisions. The current paper shows some support for Sandroni and Squintani (2007) and Huang et 

al., (2010) by providing some evidence of a causal relationship between overconfidence and 

insurance purchasing decisions. Hence, the findings here complement theoretical literature 

arguing that in the presence of overconfidence government intervention may not be Pareto 

efficient. 

The experiment presented here is designed to manipulate the possibility for subjects to be 

overconfident about the probability of loss. All subjects make three decisions to purchase 

insurance. In one of them, subjects make a decision to purchase insurance when they know the 

probability of loss depends on their unknown ability. I refer to this treatment as the Unknown 

Probability Treatment. In the other two treatments subjects know the probability of loss with 

certainty. In one of them, the probability of loss is the same as in the Unknown Probability 

Treatment and this treatment is referred to as the Known Probability Treatment.2 To check that 

subjects are making rational decisions another treatment was added. In this third treatment the 

probability of loss could be 20 percentage points higher or 20 percentage points lower than in the 

                                                           
2 Subjects were simply told the probability here with no additional comments were made. This was necessary to 
keep this treatment similar to the Unknown Probability Treatment in order to best create the treatment effect. 
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Known Probability Treatment. This treatment is referred to as the Known Probability Check 

Treatment. The insurance cost was the same for all treatments and it was the actuarially fair price 

for the Unknown Probability Treatment and the Known Probability Treatment. Hence, the only 

difference between the Unknown Probability Treatment and the Known Probability Treatment is 

that subjects have to estimate the probability of loss in the Unknown Probability Treatment but 

know the probability of loss in the Known Probability Treatment. Since in the Unknown Probability 

Treatment the probability of loss depends on one’s ability subjects who are overconfident 

(underconfident) will underestimate (overestimate) the subjective probability of loss, and this may 

affect how much insurance they choose to purchase.  

This design is similar to Camerer and Lovallo (1999) who explore market entry by varying how 

ranking, which determines payoffs, was determined. In one of their treatments ranking was based 

on ability and in the other it was assigned randomly. Camerer and Lovallo (1999) find that 

significantly more people enter the market when ranking depends on ability. In the current 

experiment overconfidence is exogenously manipulated to capture the causal effects 

overconfidence may have on insurance purchasing decisions. To achieve this the probability of loss 

is tied to the performance in a trivia task for the Unknown Probability Treatment which allows one 

to be overconfident. The probability of loss is equal to the proportion of incorrect responses a 

subject provides, hence if one overestimates (underestimates) her performance she will 

underestimate (overestimate) the subjective probability of loss.3 To eliminate the possibility for 

one to underestimate (overestimate) the subjective probability of loss subjects are provided the 

probability of loss in the Known Probability Treatment. Bregu (2020) shows that when subjects are 

provided with their exact performance overconfidence no longer plays a role in an asset market 

experiment. If the manipulation of overconfidence here is successful one would expect 

overconfident (underconfident) subjects to buy less (more) insurance in the Unknown Probability 

Treatment than in the Known Probability Treatment. 

The existing literature, on the effects of overconfidence on insurance markets, is thin and does not 

establish a clean causal relationship. Huang and Luo (2015) using survey data show that people 

who are overconfident about their health are less likely to have health insurance. However, given 

the nature of the data, Huang and Luo (2015) cannot establish a causal effect of overconfidence in 

the decision to purchase insurance. Bajtelsmit et al., (2015) explore how subjective probability of 

loss, which depends on a task completed at the beginning of the experiment, affects one's 

decisions to purchase insurance. The measure of subjective probability of loss they use comes from 

an earnings task completed at the beginning of the experiment. Bajtelsmit et al., (2015) do not 

explore how overconfidence affects subjective probability of loss, but there is some indication 

from their findings that overconfidence affects one's subjective probability of loss estimation.4 The 

                                                           
3 One overestimates (underestimates) her ability if she predicts that she answered more (less) correct trivia 
questions than what she actually did. 
4 There is some evidence from this paper that subject may have been overconfident. Bajtelsmit et al., (2015) report 
that subjects estimate they answered 85 percent of the questions correctly while subjects estimate other subjects 
answered 78 percent correct questions. Given that subjects answered 75 percent correctly, it is clear that some 
subjects were overconfident and possibly, they were overconfident as a whole. The authors also find that subjects 
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current paper aims to fill this gap in the literature by providing experimental evidence of the effects 

of overconfidence in insurance purchasing decisions.  

2 Experimental Design 

The study is composed of two main parts: Part I. Overconfidence and Risk Elicitation and Part II. 

Insurance Purchase Decision. In Part I, subjects completed the overconfidence and risk elicitation 

tasks. In Part II, subjects were given the opportunity to purchase insurance. For this part a within 

subject design with three treatments is implemented to establish a causal link between 

overconfidence and insurance purchasing decisions. The experimental design is organized as 

follows. The first subsection discusses the overconfidence and risk elicitation tasks, the second 

subsection discusses the insurance market, and the last subsection describes the summary of the 

procedures followed in the experiment. 

2.1 Overconfidence and Risk Elicitation 

2.1.1 Overconfidence Task 

The task used to elicit overconfidence is taken from Moore and Healy (2008). For this task subjects 

answered 10 trivia questions selected from the trivia questions used in Moore and Healy (2008) 

with some modification (see the Appendix). For each correct answer subjects received $1 payoff 

and received $0  for each incorrect answer. After subjects answered all 10 questions they were 

asked to state the probability that each of the 11 (zero correct to 10 correct) possible scores, they 

could have received, was correct. Participants were paid based on the following formula: 1 + r – w 

where r = 2p (p is the probability assigned to the actual number of correct answers) and w is the 

sum total of the squared probabilities assigned to each of the 11 possible scores (w = ∑ 𝑝𝑖
2𝑖=10

𝑖=0 ). 

This task is used to create a measure of overestimation as defined in Moore and Healy (2008), who 

argue that overestimation is used to capture one’s overconfidence about his or her ability. In the 

current context, this is a relevant measure since I will tie subjects’ ability to the probability of loss 

in the insurance task. In this experiment, the subjects’ probability of loss is inversely related to 

their performance in the trivia task. Hence, if subjects overestimate (underestimate) their 

performance in the trivia task they will underestimate (overestimate) the probability of loss. This 

in turn may affect one’s insurance purchasing decision. 

To calculate the overestimation measure for this task first the predicted expected score by a 

subject is calculated based on the probabilities allocated to each of the 11 possible scores. The 

actual score is then subtracted from the predicted score. If this difference is positive it means that 

a subject overestimated her performance, if this value is equal to zero the subject was well 

calibrated, and if the number is negative the subject underestimated her performance.5  

                                                           
purchase statistically more insurance when the probability of loss depends on others' performance, which may be 
evidence of overplacement, a measure of relative overconfidence. 
5 This experiment was part of a larger project I used for my dissertation where I elicited overconfidence following 
Bregu (2019) in addition to the measure explained here. The experimental design here does not report the full 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



6 
 

In addition to the overestimation measure I use this task to create another measure of 

overconfidence that captures one’s tendency to overestimate mean performance in the trivia 

questions (see Barone-Adesi, et al. 2013). This measure of overconfidence is referred to as the 

optimism version of overconfidence. Since this measure captures what subjects believe about their 

relative performance it may capture any tendencies, subjects  may have to be optimistic about 

their performance in the trivia task. If one is optimistic (pessimistic) about her performance in the 

trivia task, she will also be optimistic (pessimistic) about her probability of loss. This may in turn 

affect, their decision to purchase insurance or how much insurance to purchases. To calculate the 

measure of optimism I subtract the average number of correct trivia questions for all subjects from 

the predicted number of correct trivia questions. A positive estimate here means one is optimistic 

about her performance in the trivia questions and a negative estimate means one is pessimistic 

about her performance in the trivia questions. As I have argued here this in turn may lead to 

difference between subjective probability of loss and objective probability of loss, which may 

affect one’s decision to purchase insurance. 

2.1.2 Risk Task 

In this part, subjects received $25 and were asked to choose one of the six lotteries, shown in Table 

1 similar to Eckel and Grossman (2002). Subjects were told that the payoff from the chosen lottery 

would be determined by flipping a coin. These lotteries were chosen in such a way that subjects 

could be classified in six different risk preference bins. Lotteries one through four separate subjects 

in four different levels of risk aversion. A risk neutral person would prefer lottery five as it has the 

highest expected payoff and a sufficiently risk loving person should always choose lottery six.6  

 

Table 1: Lotteries 
Lottery Event Probability of the event Payoff 

1 Head 
Tail 

50% 
50% 

-$16.00 
-$16.00 

2 
 

Head 
Tail 

50% 
50% 

-$18.10 
-$13.50 

3 
 

Head 
Tail 

50% 
50% 

-$19.00 
-$12.20 

4 
 

Head 
Tail 

50% 
50% 

-$20.00 
-$10.75 

5 
 

Head 
Tail 

50% 
50% 

-$22.00 
-$8.10 

6 
 

Head 
Tail 

50% 
50% 

-$23.00 
-$7.25 

                                                           
experiment and concentrates on the parts that are relevant to the current paper. The instructions in the Appendix 
include the full version of the experiment that subjects completed. 

6 These estimations were made using the following CRRA utility function: 𝑈(𝑥) =
𝑥1−𝑟

1−r
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2.2 Insurance Purchase Decisions 

Once subjects completed Part I they were asked to make three insurance purchasing decisions one 

for each of the following:  Unknown Probability Treatment, Known Probability Treatment, and 

Known Probability Check Treatment. Subjects were shown their total earnings at the beginning of 

Part II. To calculate total earnings a number randomly generated from a Poisson distribution (see 

the Appendix) was added to the earnings from the first three tasks. This procedure was done to 

ensure that the subjects could not infer how well they had done on the trivia task based on their 

earnings. The Poisson distribution was shown to subjects and they were told that a randomly 

generated amount from the Poisson distribution was added to their total earnings.7 Subjects at 

this point were told that they could lose all of their earnings (except the show-up fee) in this part, 

but they had the opportunity to purchase insurance to protect against the possibility of a loss. 

Subjects could purchase any amount of insurance they wanted, up to full coverage.  

To ensure that the decisions of subjects were not due to a lack of understanding of probability, 

subjects were presented with a table which showed their payoffs if they insured in increments of 

10 percent of their earnings. Figure 1 shows a screenshot of how this was done for the Unknown 

Probability Treatment. For the other two treatments p was replaced with the exact probability of 

loss. In addition to this, once subjects made a decision they were given feedback about what their 

payoffs could be based on their actual decision. For example, if they insured 70 percent of their 

earnings they saw the information in that column only. At this point subjects were given the chance 

to change this decision once or continue and submit this decision. If subjects chose to change their 

decision they returned to the previous screen and then made a decision that was final.8 

Figure 1: Insurance Decision Table 

 

In the Unknown Probability Treatment, subjects were told that the probability of loss depended 

on their performance on the trivia questions task. The probability of loss was determined by 

dividing the number of incorrectly answered trivia questions by 10. For instance, if a subject missed 

four questions the probability of loss would be 40 percent.  The probability of loss from the trivia 

task is used to determine the price of the insurance for all treatments. The price of insurance is the 

actuarially fair price for the Unknown Probability Treatment and the Known Probability Treatment 

since for these treatments the probability of loss is the same. In the example given above the price 

                                                           
7 There may be some concern here that the addition of the payoff coming from the Poisson distribution may affect 
subjects behavior since they may feel they were “lucky” or “unlucky.” While this is a valid concern the treatment 
effects here are within subject so this should not affect the results since it is constant. 
8 Subjects were told in the instructions that they could insure any percentage of their earnings from zero percent to 
100 percent (see instructions in the Appendix). 
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of one unit of insurance would be $0.40. In the Known Probability Treatment subjects knew the 

probability of loss before making a decision.9 Hence, the decision of a well-calibrated individual in 

these two treatments should be the same since the probability of loss is the same.10 On the other 

hand, if a subject is overconfident (underconfident) she will predict that she missed fewer (more) 

questions than the actual number of missed questions and as a consequence she will 

underestimate (overestimate) the probability of loss in the Unknown Probability Treatment. This 

underestimation (overestimation) of the probability of loss may cause lower (higher) coverage of 

insurance in the Unknown Probability Treatment since the insurance will appear more (less) 

expensive to the subjects than what it actually is.  

The last treatment, the Known Probability Check Treatment, was designed to hide the fact that in 

the Known Probability Treatment subjects were shown their true probability of loss and to check 

if subjects were making rational decisions. To achieve this, subjects in this treatment were given a 

probability of loss 20 percentage points greater or 20 percentage points lower than the probability 

of loss in the other two treatments while the price of insurance remained the same. Given the 

change of probability, subjects should change their decisions accordingly. For instance, a subject 

would be expected to purchase the same amount of insurance or more if the probability of loss is 

highest in this treatment. If the probability of loss in this treatment is less than the probability of 

loss in the other two treatments subjects should purchase the same amount of insurance or less 

than in the first two conditions. The order of these three treatments was randomly determined for 

each subject to account for any order effects on subjects' decisions. 

2.3 Procedures 

The experiment was coded  using z-Tree (Fischbacher, 2007) and conducted at a public university 

in the United States. Participants were informed in the instructions that they would be paid based 

on their performance and that their show-up fee was guaranteed. Subjects were told that their 

earnings from Part I, including the added random payment, could be lost in Part II of the 

experiment. The final earnings were determined based on the earnings in one of the three 

treatments of Part II, which was randomly determined. 

A total of 128 participants were recruited for the 60-minute study.11 Subjects were provided with 

computerized instructions for each part of the experiment. Subjects always started with Part I, 

then moved on to Part II. At the end of the experiment they completed a survey. Subjects were 

not shown their realized payoffs for any of the three tasks in Part I. This was done so subjects 

                                                           
9 Subjects were not told how this probability was determined; they were only told what the probability of loss was 
for this treatment. 
10 An individual is considered well calibrated if she correctly predicts the probability of loss in the Unknown 
Probability Treatment. 
11 The analysis is based on 122 subjects since four subjects answered either zero correct questions (100 percent 
probability of loss) or 10 correct (zero percent probability of loss) questions, so these subjects would either lose their 
earnings with certainty (100 percent probability) or keep all their earnings with certainty (100 percent probability). 
In addition, the insurance was either with zero cost or with a cost of one dollar per dollar insured. In both cases, it 
made no difference what actions a subject took. The data from two other subjects were incomplete due to a coding 
error. I have replicated all regression results to include all the data (see the Appendix). 
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would not be able to know with certainty the performance on the trivia questions. At the beginning 

of Part II subjects were shown their total earnings and were given instructions about the insurance 

market. Then subjects made a decision about how much insurance they wanted to purchase in 

each of the three treatments. Regardless of the order, of the treatments in Part II, subjects did not 

receive any feedback about the final outcome on the previous decision(s). That is to say, subjects 

do not learn if they lost their earnings or not in any case until the study was completed. Once 

subjects finished Part II, they answered some survey questions which included: demographic 

questions, CRT questions developed by Toplak et al. (2014), Optimism Bias questions taken from 

Scheier (1994).12  

3 Results 

3.1 Summary statistics 

The data consists of the choices of 122 subjects. Table 2 presents summary statistics for the 

demographic variables, the overconfidence measure and the risk measure. The variable Math & 

Stat Classes is the reported number of math and statistics classes a student has taken after high 

school. Degree ranges from one, which is High School Diploma or GED to five being a Doctorate 

Degree (see the Appendix for more details). CRT is the number of correct CRT questions out of a 

total of seven questions. Optimism Score is a variable calculated based on six Optimism Bias 

questions (Scheier, 1994). The score ranges from six (least optimistic) to 24 (most optimistic).13 

The variable Correct Trivia is the number of correct trivia questions out of a total of 10 questions. 

The variable Overestimation is the variable calculated based on the results from the trivia 

questions by subtracting the number of correct questions from the number of predicted correct 

questions. This measure ranges from negative 10 to positive 10, with zero being well calibrated. A 

positive number indicates overconfidence and a negative number indicates underconfidence. The 

variable Optimism is a measure of overconfidence that captures one’s tendency to overestimate 

mean performance in the trivia questions (see Barone-Adesi, et al. 2013).14 This variable is 

calculated based on the results from the trivia questions by subtracting the average number of 

correct questions of all subjects from the number of predicted correct questions by each subject. 

Given that the average number of correct questions answered is 4.3 this measure can range 

anywhere from negative 4.3 (if one predicted zero correct questions) to 5.7 (if one predicted 10 

correct questions). A subject with a positive measure is considered optimistic and one with a 

negative measure is considered pessimistic. Risk is a measure of risk preferences elicited using the 

Eckel and Grossman (2002) style technique where a value of one is the most risk averse and a value 

of six is the most risk loving. Hence, an average of 2.47 indicates that the average subject was risk 

averse. 

                                                           
12 The CRT questions were included since one’s cognitive abilities may affect how one makes decisions to purchase 

insurance and the Optimism Bias questions are included to control for the tendency people have to be optimistic 

about events that are unrelated to their ability.  
13 Negative statements were reverse coded here to calculate the Optimism Score variable.  
14 The Optimism measure of overconfidence here is related to one’s ability so it may capture a different aspect of 
one’s overconfidence than what is captured by the Optimism Bias questions. 
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Table 2: Summary Statistics 

Variables Mean Standard Deviation 

Men  49.18%  
Age 22.36 4.15 
Math & Stat Classes  2.93 2.09 
Degree 2.28 0.81 
CRT 1.49 1.49 
Optimism Score 13.07 2.53 
Correct Trivia 4.30 1.89 
Overestimation 0.22 1.54 
Optimism 0.22 2.02 
Risk 2.47 1.60 

 
Figure 2: Overestimation Based on the Trivia Task 

 
 

Figure 2 provides more details on the overestimation measure of overconfidence. For this measure  

59 subjects underestimated their performance, 58 subjects overestimated their performance and 

the remaining five subjects were well calibrated.15 Figure 3 shows the distribution of the Optimism 

measure of overconfidence. For this measure 49 subjects resulted pessimistic (had an Optimism 

value less than zero), 72 were optimistic (had an Optimism value greater than zero) and one 

subject had an Optimism value equal to zero. Figure 4 shows the distribution of risk preferences 

based on six 50/50 lotteries. Recall that lotteries one through four capture different levels of risk 

                                                           
15 The graphs presented in Figure 2 and Figure 3 were created in the following manner: the zero bin includes data starting from -
0.49 to 0.49, the bin one includes the data from 0.5 to 1.49, the bin negative one includes data from -0.5 to -1.49, and so on. The 
58 (59) subjects that overestimated (underestimated) are all those that had a measure strictly greater (lower) than zero, some of 
which are included in the zero bin. Only five subjects had an overestimation measure of exactly zero. In the case of the optimism 
measure, only one subject had a score of exactly zero. 
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aversion, lottery five captures risk neutral preferences and lottery six captures risk loving 

preferences. The distribution of risk preferences in Figure 4 shows that the vast majority of the 

subjects, 109 subjects, were risk averse, three subjects were risk neutral and the remaining 10 

subjects were risk loving. 

Figure 3: Optimism Based on the Trivia Task 

 

Figure 4: Risk Preference Distribution 
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3.2 Insurance Decisions Results 

Table 3 shows the percent of earnings insured by overconfident and underconfident subjects in 
the Unknown Probability Treatment and the Known Probability Treatment. If one's confidence 
about her ability does not matter then one would expect to find no difference between 
overconfident and underconfident subjects. Yet, the results from a t-test reveal that subjects who 
overestimated their performance in the trivia task purchase significantly less insurance than 
subjects who underestimated their performance in the trivia task, based on a one-tailed t-test (p-
value = 0.025).16 However, this is not the case for the Known Probability Treatment (one-tailed p-
value = 0.180). This indicates that one's confidence about the probability of loss may affect how 
much insurance is purchased. The result becomes even more apparent when one looks at only 
those subjects who overestimated or underestimated the probability of loss by at least seven and 
a half percentage points.17 Rows three and four of the Overestimation section in Table 3 show the 
insurance decisions for subjects who overestimated or underestimated the probability of loss by 
at least seven and a half percentage points. Subjects who overestimated the probability of loss by 
seven and a half percentage points or more purchase about 18 percent less insurance than subjects 
who underestimated the probability of loss by seven and a half percent and this difference is 
statistically significant based on a one-tailed t-test (p-value = 0.003). The difference in the percent 
of earnings insured for those who overestimate and those who underestimate the probability of 
loss by at least seven and a half percentage points for the Known Probability Treatment is about 
seven percent, but this difference is not statistically significant (one-tailed p-value = 0.164).  

Using the Optimism measure of overconfidence to analyze the data yields similar results. 
Overconfident subjects purchase significantly less insurance in the Unknown Probability 
Treatment looking at the full data (p-value=0.028) or at only those who were optimistic or 
pessimistic by at least seven and a half percentage points (p-value=0.008). Interestingly, 
overconfident subjects appear to purchase significantly less insurance in the Known Probability 
Treatment as well (p-value=0.044), but this difference no longer is present when one looks at only 
those who were optimistic or pessimistic by at least seven and a half percentage points (p-
value=0.189). 

The goal of the paper is to explore if there exists a causal relationship between overconfidence 
and the decision to purchase insurance. An overconfident (underconfident) subject 
underestimates (overestimates) her  subjective probability of loss and as consequence purchases 
less (more) insurance. Yet, one would expect that when the probability of loss is provided subjects 
adjust their decision accordingly. Hence, one would expect overconfident (underconfident) 
subjects to purchase more (less) insurance in the Known Probability Treatment than in the 

                                                           
16 A one-tailed t-test is used here since the hypothesis being tested states that overconfident people purchase less 
insurance than underconfident people do. 
17 Given that, the probability of loss must be in 10 percentage point increments, if one overestimates 
(underestimates) the probability of loss by less than five percentage points then this prediction would round to the 
correct probability of loss.  In the data there is a difference in behavior between subjects who overestimate or 
underestimate by no more than five percentage points and those who overestimate or underestimate by more than 
five percentage points. Seven and a half percentage points was chosen as a representative cutoff for those who are 
not well calibrated. 
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Unknown Probability Treatment. As it can be seen in Table 4 overconfident subjects purchase the 
same amount of insurance in both treatments and this is confirmed by a one-tailed t-test (p-value 
= 0.491).18 Underconfident subjects on the other hand move in the expected direction and 
purchase statistically significantly less insurance at the 10 percent level (one-tailed p-value = 
0.072). However, this is not the case when one considers the Optimism measure of overconfidence 
in this case for both optimistic (p-value=0.182) and pessimistic (p-value=0.176) subjects purchase 
similar amounts of insurance. Looking at only those subjects who overestimated (were optimistic) 
or underestimated (were pessimistic) by at least seven and a half percentage points presented in 
the bottom half Table 4, we see that there is only a difference for those subjects who were 
pessimistic (p-value=0.053).  

The lack of significance may be due to the small sample size or it may be due to other factors that 

affect insurance purchasing decisions. To explore the data in more detail a set of regression models 

is presented in Table 5. The dependent variable for these regressions is the percentage of earnings 

insured by a subject. The regression results show that overconfidence is significantly negatively 

correlated with the amount insured for the Unknown Probability Treatment but not for the Known 

Probability Treatment. These results remain the same when one controls for risk, Optimism Bias, 

demographic variables, Probability Score, the order in which the treatment was completed and 

the probability of loss. Similar results are presented with the Optimism measure of overconfidence 

in Table 6. The Optimism is statistically significant for the Unknown Probability Treatment for both 

columns at the five percent level, but not for the Known Probability Treatment. 

Table 3: Differences in Amount Insured 

Variables Overconfident 
or Optimistic 

N Underconfident 
or Pessimistic  

N p-value  

Overestimation      
Percent insured in UPT 0.441 58 0.549 59 0.025 
Percent insured in KPT 0.442 58 0.492 59 0.180 
Percent insured in UPT 0.375 38 0.558 33 0.003 
Percent insured in KPT 0.422 38 0.489 33 0.164 
Optimism       
Percent insured in UPT 0.453 73 0.557 49 0.028 
Percent insured in KPT 0.424 73 0.516 49 0.044 
Percent insured in UPT 0.434 50 0.586 37 0.008 
Percent insured in KPT 0.442 50 0.497 37 0.189 

Note: UPT stands for Unknown Probability Treatment and KPT stands for Known Probability Treatment 
Rows three and four for both the Overestimation and Optimism sections are for those subjects who had  
a score lower than -0.74 or greater than 0.75 for both the Overestimation and Optimism measures.  

 

 

 

                                                           
18 A one-tailed t-test is used here since the hypotheses being tested states that overconfident (underconfident) 
people should insure more (less) in the Known Probability Treatment than in the Unknown Probability Treatment.  
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Table 4: Differences in Amount Insured Between Treatments 

Variables Unknown 
Probability  
Treatment 

 
N 

Known 
Probability  
Treatment 

 
N 

 
p-value  

Overconfident 0.441 58 0.442 58 0.491 
Underconfident 0.549 59 0.492 59 0.072 
Optimistic 0.453  73 0.424 73 0.182 
Pessimistic 0.557 49 0.516 49 0.176 

Overconfident 0.375 38 0.422 38 0.112 
Underconfident 0.548 32 0.488 32 0.149 
Optimistic 0.434 50 0.442 50 0.414 
Pessimistic 0.586 37 0.497 37 0.053 
The bottom half of the table are for subjects who had an overestimation or Optimism  
score lower than -0.74 or greater than 0.074. 

The regression analysis so far show that both overconfidence measures are negatively correlated 

with the amount of insurance purchased by subjects. To provide evidence of a causal link one 

would have to show that overconfidence, as measured by Overestimation or Optimism, is 

significantly correlated with the difference between the amount insured in the Unknown 

Probability Treatment and the Known Probability Treatment. To show support of the causal 

relationship between overconfidence and the insurance purchasing decisions a new set of 

regressions is presented in Table 7 and Table 8 where the dependent variable is the percentage of 

total earnings insured. If overconfidence affects the insurance making decisions differently in the 

Unknown Probability Treatment one would expect the interaction term (UPT * TOD) in both tables 

to be negative and statistically significant. The regression results presented in Table 7 shows that  

this is not the case when one looks at all the data (one-tailed p-value = 0.100 for column one and 

p-value = 0.105 for column two). However, when one looks at those who overestimated or 

underestimated by at seven and a half percentage points the interaction term becomes significant 

at the 10 percent level (one-tailed p-value = 0.062 for column three and one-tailed p-value = 

0.069). This shows further support, albeit weak, of the causal link between overconfidence and the 

decision to purchase insurance. In the case of the Optimism measure of overconfidence, the results 

are similar when one looks at those who were optimistic or pessimistic by at least seven and a half 

percentage points (one-tailed p-value=0.070 for the interaction term in the third column, and one-

tailed p-value=0.076 for column four). For all the data, the interaction term of the treatment 

dummy and the Optimism Dummy is not statistically significant with p-values greater than 10 

percent. Overall, based on the results presented in this section, one can argue that there exists 

strong evidence that overconfidence is negatively correlated with the amount of insurance one 

buys and there exists some evidence that this may in fact be a causal link. 
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Table 5: Overconfidence and Insurance Purchasing Decisions 
OLS regressions where the dependent variable is the percentage of total earnings insured.  

Variables  Unknown Probability Treatment Known Probability Treatment 

Trivia Overestimation -0.044*** 
[0.017] 

-0.047*** 
[0.018] 

-0.023 
[0.017] 

-0.028 
[0.020] 

Risk  -0.013 
[0.017] 

 -0.019 
[0.018] 

Men  -0.090 
[0.057] 

 -0.035 
[0.060] 

Age  0.008 
[0.009] 

 0.001 
[0.009] 

Math & Stat Classes  0.021 
[0.014] 

 -0.005 
[0.014] 

Degree  -0.109** 
[0.046] 

 -0.069 
[0.048] 

CRT  -0.006 
[0.020] 

 0.012 
[0.024] 

Optimism Score  -0.021** 
[0.010] 

 -0.013 
[0.011] 

Probability Score  0.039 
[0.033] 

 -0.003 
[0.035] 

Treatment Order  0.012 
[0.035] 

 0.005 
[0.036] 

Probability of Loss    0.060 
[0.160] 

Constant 0.505*** 
[0.027] 

0.781*** 
[0.230] 

0.466*** 
[0.027] 

0.795*** 
[0.255] 

R-squared 0.053 0.174 0.015 0.063 
Observations 122 122 122 122 
Standard errors given in brackets.  *p ≤ 0.10, ** p≤ 0.05, ***p ≤ 0.01 

Note: Math & Stat Classes is the number of math and statistics classes a participant has taken. Degree  

is a variable that goes from one for High School Diploma or GED and to five for a Doctorate Degree. CRT  

is the number of correct CRT questions. Optimism Score is based on the answers to the six questions  

taken from Scheier (1994). Probability Score is the number of correct probability questions. Treatment  

Order is the order in which the decision was made for that treatment. Probability of Loss is the 

probability of loss the subject faced when making a decision. 
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Table 6: Optimism and Insurance Purchasing Decisions 
OLS regressions where the dependent variable is the percentage of total earnings insured.  

Variables  Unknown Probability Treatment Known Probability Treatment 

Trivia Optimism -0.028** 
[0.013] 

-0.030** 
[0.014] 

-0.012 
[0.013] 

-0.029 
[0.020] 

Risk  -0.015 
[0.017] 

 -0.019 
[0.018] 

Men  -0.073 
[0.058] 

 -0.041 
[0.061] 

Age  0.005 
[0.009] 

 0.001 
[0.010] 

Math & Stat Classes  0.024 
[0.014] 

 -0.006 
[0.015] 

Degree  -0.101** 
[0.046] 

 -0.072 
[0.048] 

CRT  -0.010 
[0.021] 

 0.016 
[0.022] 

Optimism Score  -0.020* 
[0.010] 

 -0.013 
[0.011] 

Probability Score  0.033 
[0.033] 

 -0.006 
[0.035] 

Treatment Order  0.04 
[0.035] 

 0.007 
[0.036] 

Probability of Loss    -0.223 
[0.205] 

Constant 0.501*** 
[0.027] 

0.817*** 
[0.232] 

0.464*** 
[0.027] 

0.968*** 
[0.261] 

R-squared 0.037 0.157 0.007 0.065 
Observations 122 122 122 122 
Standard errors given in brackets.  *p ≤ 0.10, ** p≤ 0.05, ***p ≤ 0.01 

Note: Math & Stat Classes is the number of math and statistics classes a participant has taken. Degree  

is a variable that goes from one for High School Diploma or GED and to five for a Doctorate Degree. CRT  

is the number of correct CRT questions. Optimism Score is based on the answers to the six questions  

taken from Scheier (1994). Probability Score is the number of correct probability questions. Treatment  

Order is the order in which the decision was made for that treatment. Probability of Loss is the 

probability of loss the subject faced when making a decision. 
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Table 7: Treatment Effects of Overconfidence on Insurance Purchasing Decisions 
The dependent variable is the percentage of total earnings insured. 
OLS regression with standard errors clustered at the subject level. 

Variables  Overestimation Overestimate or Underestimate 
by 0.75 Questions or More 

Unknown Probability Treatment (UPT) 
 

0.064* 
[0.036] 

0.064* 
[0.037] 

0.059 
[0.058] 

0.059 
[0.059] 

Trivia Overestimation Dummy (TOD) -0.037 
[0.053] 

-0.049 
[0.057] 

-0.066 
[0.069] 

-0.082 
[0.075] 

UPT * TOD -0.065 
[0.051] 

-0.065 
[0.052] 

-0.106 
[0.067] 

-0.106 
[0.070] 

Risk  -0.020 
[0.018] 

 -0.015 
[0.020] 

Men  -0.070 
[0.047] 

 0.026 
[0.060] 

Age  0.003 
[0.008] 

 0.004 
[0.012] 

Math & Stat Classes  0.010 
[0.009] 

 0.004 
[0.012] 

Degree  -0.081* 
[0.048] 

 -0.089 
[0.063] 

CRT  0.009 
[0.019] 

 0.004 
[0.026] 

Optimism Score  -0.016* 
[0.008] 

 -0.026*** 
[0.009] 

Probability Score  0.013 
[0.031] 

 0.010 
[0.038] 

Treatment Order  0.022 
[0.029] 

 0.071* 
[0.038] 

Probability of Loss  0.035 
[0.124] 

 -0.033 
[0.159] 

Constant 0.479*** 
[0.035] 

0.759*** 
[0.208] 

0.488*** 
[0.050] 

0.827*** 
[0.248] 

R-squared 0.020 0.100 0.053 0.197 
Observations 244 244 140 140 

Standard errors given in brackets. *p ≤ 0.10, ** p≤ 0.05, ***p ≤ 0.01 

Note: Unknown Probability Treatment is one for the Unknown Probability Treatment and zero for the 

Known Probability Treatment. Trivia Overestimation Dummy is a dummy that is one if Trivia Overestimation is 

greater than zero and zero if Trivia Overestimation is less than zero. UPT * TOD is the interaction term of Treatment 

and the Trivia Overestimation Dummy. Math & Stat Classes is the number of math and statistics classes a participant 

has taken. Degree is a variable that goes from one for High School Diploma or GED and to five for a Doctorate 

Degree. CRT is the number of correct CRT questions. Optimism Score is based on the answers to the six questions 

taken from Scheier (1994). Probability Score is the number of correct probability questions. Treatment Order is the 

order in which the decision was made for that treatment. Probability of Loss is the probability of loss the subject 

faced when making a decision. 
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Table 8: Treatment Effects of Overconfidence on Insurance Purchasing Decisions 

The dependent variable is the percentage of total earnings insured. 
OLS regression with standard errors clustered at the subject level. 

Variables  Optimism Optimistic or Pessimistic by 
0.75 Questions or More 

Unknown Probability Treatment (UPT) 
 

0.041 
[0.044] 

0.034 
[0.045] 

0.089 
[0.054] 

0.089 
[0.055] 

Trivia Optimism Dummy (TOD) -0.092 
[0.056] 

-0.155** 
[0.066] 

-0.056 
[0.064] 

-0.119 
[0.077] 

UPT * TOD -0.013 
[0.053] 

-0.013 
[0.055] 

-0.097 
[0.065] 

-0.097 
[0.067] 

Risk  -0.021 
[0.017] 

 -0.017 
[0.018] 

Men  -0.046 
[0.048] 

 -0.092* 
[0.047] 

Age  0.005 
[0.008] 

 0.019** 
[0.009] 

Math & Stat Classes  0.010 
[0.009] 

 0.013 
[0.010] 

Degree  -0.095** 
[0.046] 

 -0.189*** 
[0.039] 

CRT  0.008 
[0.018] 

 -0.005 
[0.019] 

Optimism Score  -0.017** 
[0.008] 

 -0.006 
[0.009] 

Probability Score  0.011 
[0.030] 

 -0.021 
[0.030] 

Treatment Order  0.019 
[0.031] 

 0.038 
[0.031] 

Probability of Loss  -0.246* 
[0.142] 

 -0.213 
[0.157] 

Constant 0.516*** 
[0.046] 

0.990*** 
[0.213] 

0.497*** 
[0.051] 

0.772*** 
[0.244] 

R-squared 0.030 0.116 0.042 0.226 
Observations 244 244 174 174 

Standard errors given in brackets.  *p ≤ 0.10, ** p≤ 0.05, ***p ≤ 0.01 

Note: Unknown Probability Treatment is one for the Unknown Probability Treatment and zero for the 

Known Probability Treatment. Trivia Optimism Dummy is a dummy that is one if Trivia Overestimation is greater 

than zero and zero if Trivia Overestimation is less than zero. UPT * TOD is the interaction term of Treatment and 

the Trivia Optimism Dummy. Math & Stat Classes is the number of math and statistics classes a participant has 

taken. Degree is a variable that goes from one for High School Diploma or GED and to five for a Doctorate Degree. 

CRT is the number of correct CRT questions. Optimism Score is based on the answers to the six questions taken 

from Scheier (1994). Probability Score is the number of correct probability questions. Treatment Order is the order 
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in which the decision was made for that treatment. Probability of Loss is the probability of loss the subject faced 

when making a decision. 

 

 

The Known Probability Check Treatment was designed to verify if subjects were making rational 

decisions. Recall that in this treatment subjects had a probability of loss that  differed by 20 (plus 

or minus) percentage points from the probability of loss in the Known Probability Treatment. If 

subjects act rationally then one would expect them to insure more (less) of their earnings in the 

Known Probability Check Treatment than in the Known Probability Treatment when the probability 

of loss increases (decreases) by 20 percentage points. Figure 5 presents the difference between 

the amount insured in the in the Known Probability Check Treatment and the Known Probability 

Treatment when the probability increased or decreased by 20 percentage points. Subjects move 

in the right direction and t-tests reveal that the changes of both subjects who received an increase 

of 20 percentage and those who received a 20 percentage point decrease are statistically 

significantly different from zero (p-value=0.000 and p-value=0.003, respectively). The two changes 

are also statistically significant based on the t-test (p-value = 0.000). This provides some evidence 

that subjects responded to the change in probability in the expected direction. 

Figure 5: Known Probability Treatment vs. Known Probability Check Treatment 

 
 
 
 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



20 
 

 
 

4 Conclusion and Discussion  
In this paper, I present experimental evidence of the effects of overconfidence on the insurance 

purchasing decisions. Subjects made decisions on how much insurance they wanted to purchase 

to protect their earnings against a potential loss. By varying how the probability of loss was 

determined, but holding the actual probability of loss fixed, I show that subjects who are 

overconfident purchase less insurance. I argue that the channel through which overconfidence 

affects insurance purchasing decisions is by affecting one’s subjective probability of loss. An 

overconfident (underconfident) agent will underestimate (overestimate) the probability of loss 

and consequently change her insurance purchasing behavior. This finding is important for two 

reasons. First, this result is important because it supports the assumptions made by Sandroni and 

Squintani (2007) and Huang et al., (2010) that overconfidence affects insurance markets. While 

both papers provide some support of why one needs to include overconfidence in the insurance 

models, the current paper provides some evidence, albeit weak, that there exists a causal 

relationship between overconfidence and insurance purchasing decisions. This causal relationship 

is important given the implications of Sandroni and Squintani (2007) and Huang et al., (2010) have 

for government intervention in insurance markets. Second, in the light of results presented in 

Bajtelsmit et al., (2015) and Schade et al., (2012) one can argue that overconfidence may increase 

the effects the subjective probability of loss has on insurance purchasing decisions.  

The results in this paper are robust to other factors that may affect insurance purchasing decision 

such as risk preferences and other demographic factors. To the best of my knowledge this is the 

first paper to show a causal link between overconfidence and the decision to purchase insurance. 

These results are in line with the findings of Huang and Luo (2015) who found that overconfidence 

about height shrinkage was correlated with the decision to purchase insurance. The results in the 

current paper may have implications for other markets as well. For example, there is some 

evidence that drivers are overconfident about their driving ability (Svenson, 1981). Further 

research should concentrate on exploring how overconfidence in specific markets may affect 

insurance decision-making.  

Lastly, the measure of overconfidence presented here may also capture one’s optimism level. This 

means that the results presented here need to be interpreted with this in mind. Moreover, it is 

possible that there exists a relationship between overconfidence and optimism. That is to say, 

subjects may be overconfident optimistic, overconfident pessimistic, underconfident optimistic, or 

underconfident pessimistic. Hence, the results presented in this paper may be driven by a 

combination of overconfidence and optimism. The current paper cannot distinguish between 

these two effects, so it is possible that the effects that the current paper is capturing show that 

individuals who are overconfident optimistic tend to buy less insurance. Future research should 

concentrate on separating the effects of overconfidence from the effects of optimism on insurance 

demand. 
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Appendix 

Table 5 with all 126 subjects 
OLS regressions where the dependent variable is the percentage of total earnings insured.  

Variables  Unknown Probability Treatment Known Probability Treatment 

Trivia Overestimation -0.044** 
[0.016] 

-0.044*** 
[0.016] 

-0.031** 
[0.016] 

-0.037** 
[0.018] 

Risk  -0.018 
[0.016] 

 -0.021 
[0.016] 

Men  -0.070 
[0.057] 

 -0.047 
[0.059] 

Age  0.007 
[0.008] 

 0.006 
[0.008] 

Math & Stat Classes  0.001 
[0.011] 

 -0.012 
[0.011] 

Degree  -0.092** 
[0.040] 

 -0.096** 
[0.042] 

CRT  -0.011 
[0.020] 

 0.021 
[0.021] 

Optimism Score  -0.018* 
[0.011] 

 -0.015 
[0.011] 

Probability Score  0.024 
[0.033] 

 -0.009 
[0.034] 

Treatment Order  0.016 
[0.032] 

 0.015 
[0.034] 

Probability of Loss    0.055 
[0.150] 

Constant 0.506*** 
[0.026] 

0.786*** 
[0.228] 

0.464*** 
[0.026] 

0.781*** 
[0.237] 

R-squared 0.060 0.151 0.031 0.0118 
Observations 126 126 126 126 
Standard errors given in brackets.  *p ≤ 0.10, ** p≤ 0.05, ***p ≤ 0.01 

Note: Math & Stat Classes is the number of math and statistics classes a participant has taken. Degree  

is a variable that goes from one for High School Diploma or GED and to five for a Doctorate Degree. CRT  

is the number of correct CRT questions. Optimism Score is based on the answers to the six questions  

taken from Scheier (1994). Probability Score is the number of correct probability questions. Treatment  

Order is the order in which the decision was made for that treatment. Probability of Loss is the 

probability of loss the subject faced when making a decision. 
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Table 6 with all 126 subjects 

OLS regressions where the dependent variable is the percentage of total earnings insured.  

Variables  Unknown Probability Treatment Known Probability Treatment 

Trivia Optimism -0.030** 
[0.013] 

-0.038*** 
[0.014] 

-0.012 
[0.013] 

-0.037 
[0.018] 

Risk  -0.017 
[0.016] 

 -0.021 
[0.016] 

Men  -0.060 
[0.057] 

 -0.047 
[0.059] 

Age  0.008 
[0.008] 

 0.006 
[0.008] 

Math & Stat Classes  0.007 
[0.011] 

 -0.012 
[0.011] 

Degree  -0.109*** 
[0.041] 

 -0.096** 
[0.042] 

CRT  0.021 
[0.020] 

 0.022 
[0.021] 

Optimism Score  -0.020* 
[0.011] 

 -0.015 
[0.011] 

Probability Score  0.021 
[0.033] 

 -0.009 
[0.034] 

Treatment Order  0.001 
[0.033] 

 0.007 
[0.034] 

Probability of Loss    -0.315* 
[0.179] 

Constant 0.502*** 
[0.026] 

0.812*** 
[0.229] 

0.459*** 
[0.027] 

0.992*** 
[0.244] 

R-squared 0.043 0.151 0.008 0.118 
Observations 126 126 126 126 
Standard errors given in brackets.  *p ≤ 0.10, ** p≤ 0.05, ***p ≤ 0.01 

Note: Math & Stat Classes is the number of math and statistics classes a participant has taken. Degree  

is a variable that goes from one for High School Diploma or GED and to five for a Doctorate Degree. CRT  

is the number of correct CRT questions. Optimism Score is based on the answers to the six questions  

taken from Scheier (1994). Probability Score is the number of correct probability questions. Treatment  

Order is the order in which the decision was made for that treatment. Probability of Loss is the 

probability of loss the subject faced when making a decision. 
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Table 7 with all subjects 

The dependent variable is the percentage of total earnings insured. 
OLS regression with standard errors clustered at the subject level. 

Variables  Overestimation Overestimate or Underestimate 
by 0.75 Questions or More 

Unknown Probability Treatment (UPT) 
 

0.062* 
[0.035] 

0.062* 
[0.036] 

0.057 
[0.058] 

0.057 
[0.056] 

Trivia Overestimation Dummy (TOD) -0.049 
[0.053] 

-0.064 
[0.055] 

-0.098 
[0.069] 

-0.102 
[0.075] 

UPT * TOD -0.051 
[0.050] 

-0.051 
[0.051] 

-0.083 
[0.067] 

-0.083 
[0.070] 

Risk  -0.023 
[0.016] 

 -0.06 
[0.020] 

Men  -0.071 
[0.047] 

 0.013 
[0.060] 

Age  0.007 
[0.007] 

 0.010 
[0.009] 

Math & Stat Classes  0.003 
[0.010] 

 0.002 
[0.012] 

Degree  -0.094** 
[0.042] 

 -0.090* 
[0.048] 

CRT  0.020 
[0.019] 

 0.014 
[0.025] 

Optimism Score  -0.016* 
[0.009] 

 -0.025** 
[0.010] 

Probability Score  0.002 
[0.030] 

 0.002 
[0.037] 

Treatment Order  0.018 
[0.029] 

 0.065* 
[0.037] 

Probability of Loss  0.046 
[0.116] 

 -0.047 
[0.148] 

Constant 0.479*** 
[0.036] 

0.753*** 
[0.211] 

0.504*** 
[0.051] 

0.692*** 
[0.245] 

R-squared 0.021 0.110 0.064 0.208 
Observations 252 252 146 146 

Standard errors given in brackets. *p ≤ 0.10, ** p≤ 0.05, ***p ≤ 0.01 

Note: Unknown Probability Treatment is one for the Unknown Probability Treatment and zero for the 

Known Probability Treatment. Trivia Overestimation Dummy is a dummy that is one if Trivia Overestimation is 

greater than zero and zero if Trivia Overestimation is less than zero. UPT * TOD is the interaction term of Treatment 

and the Trivia Overestimation Dummy. Math & Stat Classes is the number of math and statistics classes a participant 

has taken. Degree is a variable that goes from one for High School Diploma or GED and to five for a Doctorate 

Degree. CRT is the number of correct CRT questions. Optimism Score is based on the answers to the six questions 

taken from Scheier (1994). Probability Score is the number of correct probability questions. Treatment Order is the 

order in which the decision was made for that treatment. Probability of Loss is the probability of loss the subject 

faced when making a decision. 
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Tabl 8 with all subjects 

The dependent variable is the percentage of total earnings insured. 
OLS regression with standard errors clustered at the subject level. 

Variables  Optimism Optimistic or Pessimistic by 
0.75 Questions or More 

Unknown Probability Treatment (UPT) 
 

0.051 
[0.044] 

0.051 
[0.045] 

0.021 
[0.069] 

0.021 
[0.072] 

Trivia Optimism Dummy (TOD) -0.086 
[0.056] 

-0.164** 
[0.064] 

-0.099 
[0.075] 

-0.169** 
[0.080] 

UPT * TOD -0.022 
[0.053] 

-0.022 
[0.054] 

-0.013 
[0.077] 

-0.013 
[0.080] 

Risk  -0.025 
[0.015] 

 -0.009 
[0.019] 

Men  -0.040 
[0.048] 

 0.038 
[0.060] 

Age  0.008 
[0.007] 

 0.011 
[0.008] 

Math & Stat Classes  0.004 
[0.010] 

 0.006 
[0.010] 

Degree  -0.103** 
[0.040] 

 -0.099** 
[0.049] 

CRT  0.016 
[0.017] 

 -0.004 
[0.022] 

Optimism Score  -0.017** 
[0.008] 

 -0.021 
[0.009] 

Probability Score  0.001 
[0.029] 

 0.003 
[0.038] 

Treatment Order  0.016 
[0.031] 

 0.057 
[0.038] 

Probability of Loss  -0.236* 
[0.123] 

 -0.323 
[0.131] 

Constant 0.508*** 
[0.046] 

1.007*** 
[0.222] 

0.513*** 
[0.064] 

0.843*** 
[0.241] 

R-squared 0.030 0.140 0.033 0.220 
Observations 252 252 146 146 

Standard errors given in brackets.  *p ≤ 0.10, ** p≤ 0.05, ***p ≤ 0.01 

Note: Unknown Probability Treatment is one for the Unknown Probability Treatment and zero for the 

Known Probability Treatment. Trivia Optimism Dummy is a dummy that is one if Trivia Overestimation is greater 

than zero and zero if Trivia Overestimation is less than zero. UPT * TOD is the interaction term of Treatment and 

the Trivia Optimism Dummy. Math & Stat Classes is the number of math and statistics classes a participant has 

taken. Degree is a variable that goes from one for High School Diploma or GED and to five for a Doctorate Degree. 

CRT is the number of correct CRT questions. Optimism Score is based on the answers to the six questions taken 

from Scheier (1994). Probability Score is the number of correct probability questions. Treatment Order is the order 

in which the decision was made for that treatment. Probability of Loss is the probability of loss the subject faced 

when making a decision. 
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Sample Instructions 

Welcome, and thank you for participating in this experiment. 

Just for participating, you are guaranteed a $5 payment.  You can earn additional money based 
on your decisions, so it is important that you read the directions carefully.  If you have any 
questions during the experiment, please raise your hand and wait for the experimenter to come 
to you.  Please do not talk or communicate with other participants for the duration of the 
experiment. 

This study is composed of five parts. Below you can find the information for each of these parts. 

Part I 

In the first part, each period you are shown 100 rectangles of various colors (red, yellow, purple, 
black, green and blue), and your task is to count the number of red rectangles shown. You have 7 
seconds to finish this task, once time runs out you are asked to enter your best guess about the 
number of red rectangles. Then you will be asked a follow-up question.  

Questions and Options 

Options Payoff 

Exact 
Within 1 

$33 
$30 

Within 2 
Within 3 

$27 
$24 

Within 4 
Within 5 

$21 
$18 

Within 6 
Within 7  

$15 
$12 

Within 8 
Within 9 

$9 
$6 

Guaranteed  $3 

The question asks you to state how close your guess was to the true number of red rectangles.  
Your payoff in that period will depend on the accuracy of your answer.  You have several options 
and the wider the interval you select, the less you are paid if you are correct. 

If you state that your guess was the exact number of red rectangles and you are right, you will 
get paid $33, but if you are wrong you will earn $0.  

If you state that your guess was within +/- 1 and you are right, you are paid $30, but if you are 
wrong you will be paid $0. 

If you state that your guess was within +/- 2 and you are right, you are paid $27, but if you are 
wrong you will be paid $0. 

Each consecutive row has a wider interval and a lower payment.  The next to last option is:  
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If you state that your guess was within +/- 9 and you are right, you are paid $6, but if you are 
wrong you will be paid $0.  

The last option is a guaranteed payment of $3 which you get regardless of how accurate your 
guess is. 

After you answer this question, you will start with another counting task with a new display of 
100 rectangles and go through the same steps for a total of 10 periods. 

Payment for Part I 

A period will be randomly chosen from Part I of the experiment for your payoff.  

Part II 

Part two of the experiment is composed of 10 trivia questions.  For each trivia question you 
answer correctly you will receive $1, if you answer the question incorrectly you will receive $0. 
Hence, if you answer all 10 questions correctly you will receive $10.  

After you have answered all 10 questions you will be asked to state the probability for each of 
the 11 possible scores (0 correct - 10 correct) you may have received. You can enter any numbers 
you want, but the total must equal 100%. For instance, you can enter the probabilities as shown 
in the table below. Your payoff for this task will be calculated using the following formula: Payoff 
= 1 + r - w. Where, r is equal to 2 times the probability of the correct answer. In the table below, 
if the correct answer was 5 then r = 2 x .25% = $.5. Whereas w is the sum of all squared 

probabilities you enter w = ∑ 𝑝𝑖
2𝑖=10

𝑖=0 , which in this case would be w = (.0^2 +.0^2 +.10^2 +.20^2 + 
.20^2  + .25^2  +.05^2 + .15^2 + .05^2 + .0^2 + .0^2) = $1.07$. So if these were your choices your 
payoff would equal: Payoff = 1 + .5 – 1.07 = $0.47.  

This formula may appear complicated, but what it means for you is very simple: You get paid the 
most when you honestly report your best guesses about the likelihood of each of the different 
possible outcomes. The range of your payoffs is from $0 to $2 for your guess. 

Correct Questions 

Number of Correct questions Probability 

0 0% 
1 0% 
2 10% 
3 20% 
4 20% 
5 25% 
6 5% 
7 15% 
8 5% 
9 0% 

10 0% 

 

Payment for Part II 
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You will get paid $1 for each correct question plus the payment for predicting your score. 

Part III  

In this part you are allocated $25 and you will choose to play one of the five lotteries shown 
below. Once you choose a lottery, a die will be rolled and if the die rolls 1, 2, or 3 you will be paid 
event A if the die rolls a 4, 5, or 6 you will be paid event B. 

Lottery Event Probability of the 
event 

Payoff 

1 Head 
Tail 

50% 
50% 

-$16.00 
-$16.00 

2 
 

Head 
Tail 

50% 
50% 

-$18.10 
-$13.50 

3 
 

Head 
Tail 

50% 
50% 

-$19.00 
-$12.20 

4 
 

Head 
Tail 

50% 
50% 

-$20.00 
-$10.75 

5 
 

Head 
Tail 

50% 
50% 

-$22.00 
-$8.10 

6 
 

Head 
Tail 

50% 
50% 

-$23.00 
-$7.25 

 

Payment for Part III 

You will get paid based on the lottery you choose. 

Part IV 

In this part you will be entered in a lottery and you may lose all your earnings, excluding your $5 
show-up fee. You will have the option to buy insurance to cover the possible loss. You will make 
three decisions for this part and one of these decisions will be randomly chosen for your final 
payment. The probability that you lose your earnings may be different for each of these 
decisions. You will have the option to buy insurance to cover any amount of your earnings that 
you want. The insurance will be sold in units. One unit of insurance will cover $1 of your earnings 
and it will cost a given amount that will be less than or equal to $1. The cost of insurance will be 
the same for all three decisions. For example, if your total earnings are $30 and the insurance 
costs is $.50 per unit. If you decide to not buy any insurance with some probability p you will 
earn $0 and with probability 1- p you will earn $30. If you choose to buy 15 units of insurance to 
cover $15 then you will pay $7.5 (15 x $.50 = $7.50) for the insurance. Then with probability p 
you will earn $22.5 ($30 - $7.50) and with probability (1 - p) you will earn $7.50 ($15 you covered 
minus $7.50 the cost of insurance). Note: you can buy any amount of insurance you want. In the 
example above you can buy up to 30 units of insurance. Also, you do not need to buy the full unit 
of your insurance you can buy parts of the unit. For instance, in this example, if you want to 
cover $23.32 you can buy 23.32 units of insurance which would cost you $11.66 (23.32 x $.50). 

Decision One 
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For this decision the probability (p) of loss is determined from your performance in the trivia 
questions you answered in Part II and will be equal to: the number of incorrect answers divided 
by 10. The more incorrect questions you answer the higher the probability that you will lose your 
earnings. For instance, if you answered 4 out 10 questions incorrectly then there will be a 40% 
chance that you will lose your earnings, but if you answered 8 out of 10 questions incorrectly 
there will only be an 80% chance that you lose your earnings. 

Decision Two 

For this decision you will be told what the probability (p) of loss and the price per unit of 
insurance and will be asked to make a decision on how much of your earnings you want to cover. 

Decision Three 

For this decision you will be told what the probability (p) of loss and the price per unit of 
insurance and will be asked to make a decision on how much of your earnings you want to cover. 

Part V 

In this part you will answer some demographic questions.  

Questions and Survey 

Trivia Questions 

1. Subsets of 10 trivia questions were pulled from the trivia questions below. 
2. On what continent is France located 
3. What geographical area was once referred to as ``Seward's Folly?'' 
4. Where in the human body is food digested? 
5. What is the real name of the artist who once went by the pseudonyms ``Puffy'', ``Puff 

Daddy'', and ``P. Diddy''? 
6. Who is considered ``The King'' of rock? 
7. What sport does Oscar De LaHoya participate in? 
8. The pop star known for such songs as Like a Virgin, Material Girl, and Like a Prayer, goes 

by what single name (rather than a first and last name)?  
9. What city's NFL team is known as the Vikings? 
10. Who was the first African American to win an Academy Award for best actress? 
11. The study of the structural and functional changes in cells, tissues and organs that 

underlie disease is called what? 
12. J.K. Rowling's books tell about a young wizard named Harry who goes to a school called 

Hogwarts.  What is Harry's last name? 
13. What state do the Yankees play for? 
14. Baghdad is the capital of what middle-eastern country? 
15. Who wrote and directed Kill Bill Volumes 1 and 2? 
16. What band was Justin Timberlake in? 
17. Laudanum is a form of what drug? 

 

CRT Questions 
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1. A bat and a ball cost $1.10 in total. The bat costs a dollar more than the ball. How much 
does the ball cost (in cents)? 

2. It takes 5 machines 5 minutes to make 5 widgets.  How many minutes would it take 100 
machines to make 100 widgets (enter a numeric value)? 

3. In a lake, there is a patch of lily pads. Every day, the patch doubles in size. If it takes 48 
days for the patch to cover the entire lake, how many days would it take for the patch to 
cover half of the lake (enter a numeric value)?  

4. If John can drink one barrel of water in 6 days, and Mary can drink one barrel of water in 
12 days, how long would it take them to drink one barrel of water together? 

5. Jerry received both the 15th highest and the 15th lowest mark in the class. How many 
students are in the class? 

6. A man buys a pig for $60, sells it for $70, buys it back for $80, and sells it finally for $90. 
How much has he made? 

7. Simon decided to invest $8,000 in the stock market one day early in 2008. Six months 
after he invested, on July 17, the stocks he had purchased were down 50%. Fortunately 
for Simon, from July 17 to October 17, the stocks he had purchased went up 75%. At this 
point, Simon has: 

a. broken even in the stock market 
b. is ahead of where he began 
c. has lost money 

Optimism Bias Questions 

1. In uncertain times, I usually expect the best.  
a. Strongly disagree 
b. Disagree 
a. Neither agree nor disagree  
b. Agree 
c. Strongly Agree 

2. If something can go wrong for me, it will. 
3. I'm always optimistic about my future. 
4. I hardly ever expect things to go my way. 
5. I rarely count on good things happening to me. 
6. Overall, I expect more good things to happen to me than bad. 

Probability Questions 

1. Suppose you flip a fair coin, meaning that the probability of heads is 0.5 and the probability 
of tails is 0.5. Suppose you flip the coin twice. If the first time that you flip the coin it comes 
up heads, what is the probability that it will be heads on the second flip? 

2. Suppose that the probability that Ken shows up to work in a green shirt on any given day is 
0.3 and that the probability that Jill shows up to work in a green shirt on any given day is 0.4. 
Assuming that Ken and Jill do not coordinate the shirts that they wear to work on any given 
day, what is the probability of both Ken and Jill showing up to work in green shirts on the 
same day? 
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3. Suppose that the probability that a pregnant pig gives birth to one pig is 0.2 and the 
probability that she gives birth to two pigs is 0.8. The expected number of pigs that the 
pregnant pig will give birth to is? 

4. Suppose that the probability of rain tomorrow is 0.3.  On days when it rains, the probability 
of 1 inch of rainfall is 0.5, the probability of 2 inches of rainfall is 0.3, and the probability of 3 
inches of rainfall is 0.2. The expected amount of rainfall tomorrow is? 

Risk Question 

How do you see yourself?  Are you a person who is generally willing to take risks, or do you try to 
avoid taking risks?  Please indicate your answer on a scale from 0 to 10, where a 0 means "not at 
all willing to take risks," and a 10 means "very willing to take risks."  You can use the values in 
between to indicate where you fall on the scale. 

Survey 

 Gender 

(a) Male 

(b) Female 

 Age  

 How much trading experience do you have? 

(a) None 

(b) Some 

(c) Average 

(d) More than average 

(e) Professional 

 How many Math and Statistics classes have you taken? 

 Education Level 

(a) High School or GED 

(b) Some College 

(c) Undergraduate Degree 

(d) Master's Degree 

(e) Ph.D. Degree 

Graphs and Tables 
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Poisson Distribution 
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Dear Editor and Reviewer, 

Thank you again for taking the time to offer further feedback on my paper. I appreciate all the 

help you have provided and I feel the paper has improved further consequently. 

Below I respond to each of the comments/concerns: 

1. I have now included a paragraph in the conclusion and discussion portion of the paper 

(last paragraph) where I discuss the nuances of the results and how it is possible that the 

effects I show can be driven by both overconfidence and optimism. Here is the paragraph 

I have added: 

“Lastly, the measure of overconfidence presented here may also capture one’s optimism level. 

This means that the results presented here need to be interpreted with this in mind. Moreover, 

it is possible that there exists a relationship between overconfidence and optimism. That is to 

say, subjects may be overconfident optimistic, overconfident pessimistic, underconfident 

optimistic, or underconfident pessimistic. Hence, the results presented in this paper may be 

driven by a combination of overconfidence and optimism. The current paper cannot distinguish 

between these two effects, so it is possible that the effects that the current paper is capturing 

show that individuals who are overconfident optimistic tend to buy less insurance. Future 

research should concentrate on separating the effects of overconfidence from the effects of 

optimism on insurance demand.” 

 

2. Regarding the data presented in Figure 2 and Figure 3 I have included a footnote to 

explain how the graph was created. Here is footnote 15 that I added: 

“The graphs presented in Figure 2 and Figure 3 were created in the following manner: the zero 

bin includes data starting from -0.49 to 0.49, the bin one includes the data from 0.5 to 1.49, the 

bin negative one includes data from -0.5 to -1.49, and so on. The 58 (59) subjects that 

overestimated (underestimated) are all those that had a measure strictly greater (lower) than 

zero, some of which are included in the zero bin. Only five subjects had an overestimation 

measure of exactly zero. In the case of the optimism measure, only one subject had a score of 

exactly zero.” 

3. I have also changed the title of the paper to “The Effect of Overconfidence on the 

Insurance Demand.” 

Author’s Response to Reviewers‘ Comments (Blinded)
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