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Abstract 
We develop a new protocol, adapted from the Eckel and Grossman (2002, 2008) risk measure, to 

elicit skewness preferences. The new lottery choices have the same expected payoffs and risk 

(variance) as the original choices, but with increasing degrees of positive skewness. We find that 

our subjects are skewness-seekers. More importantly, positive skewness in the payoff structure 

increases the number of subjects willing to gamble as well as increasing subjects’ risk taking in 

lottery choices. We conclude that skewed, long-shot payoffs entice decision makers to higher 

levels of risk taking than they otherwise would prefer. 
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Loving the Long Shot:  Risk Taking with Skewed Lotteries 

 

1. Introduction 

That risk-averse individuals play unfair lotteries is a conundrum that a number of authors have 

attempted to explain.  Friedman and Savage (1948) argue that the prospect of significantly 

improving one’s standard of living can induce risk-averse individuals to gamble with unfair 

odds.  Another approach is seen in prospect theory, where the values of outcomes of risky 

prospects are multiplied by decision weights that “…measure the impact of events on the 

desirability of prospects, and not merely the perceived likelihood of these events” (Kahneman 

and Tversky, 1979, p. 280). They assert that in placing decision weights on the probability of 

each possible outcome, people tend to overweight low probabilities and underweight high 

probabilities.  Overweighting low probabilities of large prizes makes unfair lotteries seem more 

attractive.  Quiggin (1991) employs a rank-dependent utility function to explain why risk-averse 

people might play unfair gambles such as lotteries.  In this mode, if the lottery is comprised of a 

large number of smaller prizes and a few large prizes, risk-averse individuals can find it 

worthwhile playing.  In the psychology literature it is suggested that decision makers apply 

multiple criteria when making risky choices (see, for example, Lopes, 1984 and 1995, and Lopes 

and Oden 1999).  Lopes’ security-potential/aspirations (SP/A) model assumes that the decision 

maker considers risky choices in a manner similar to rank-dependent utility models (the SP part) 

as well as focusing on his “aspirations,”(i.e. whether the outcome of the lottery will equal or 

exceed some minimum yield – the decision maker’s aspiration).1  This also implies that unfair 

gambles may be chosen by decision makers.   

Analysis of actual gambling behavior indicates that both gamblers on horse races and 

lottery players have a preference for positive skewness and that they will accept a lower expected 

payoff in return for greater skewness.2  The attractiveness of skewed gambles may make the 

selection of an unfair gamble more likely.  In their studies of gambling on horses and state 

                                                           
1 For example, if the gambler had aspirations of winning at least some positive amount with probability p, then 
increasing the skewness of the lottery could reduce the probability of winning some positive amount to less than p.  
The gambler’s aspirations would then prefer the first, less risky and less skewed lottery to the second, riskier and 
more skewed lottery.    
2 Skewness, the third (central) moment, is a measure of the asymmetry of a frequency distribution (Aczel, 1989).  
Menzes et al. (1980) relate skewness to downside risk and argue that, in the context of a von Neumann-Morgenstern 
utility function, a positive third derivative implies aversion to downside risk.   
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lotteries, Golec and Tamarkin (1998) and Garrett and Sobel (1999) find evidence that bettors are 

willing to forgo a higher mean in return for a high positive skewness.  Garrett and Sobel 

conclude “… that lotteries players, like horse race bettors, are risk averse but favor positive 

skewness (p.88).”   What these studies are unable to do is disentangle the gamblers’ taste for 

skewness per se from their taste for risk taking.     

What is missing in this literature is a controlled study that isolates the effect of skewness 

on risk taking.  Does positive skewness encourage gamblers to undertake riskier gambles?  The 

positive correlation between lottery revenues and the positive skewness of the lottery would 

suggest so.  On the other hand, Lopes’ (1984, 1990) SP/A model might predict an inverse 

relationship between positive skewness and risk taking; increased positive skewness reduces the 

size of the smaller, higher-probability prizes, and the lower probability of winning a smaller 

prize may make it less likely that the decision maker will reach his aspiration.     

To examine the effect of increased positive skewness on risk taking, we conduct 

controlled laboratory experiments.  We develop a new protocol, with an intuitive interface, that 

directly elicits subjects’ preferences for skewness.  Our instrument is an adaption of the Eckel 

and Grossman (2002, 2008) risk measure with six lottery choices (as in Ball, et al., 2010; 

Grossman and Lugovskky, 2011; and Grossman, forthcoming).  The Eckel and Grossman 

measure is a simple, easy to understand exercise that gives sufficient heterogeneity in choices, 

while at the same time minimizing errors (Dave, et al., 2010).  Its simplicity also makes it 

relatively easy to adapt.  The adapted lottery choices are designed to have the same expected 

payoffs and risk (variance) as the original lottery choices, but to exhibit increasing degrees of 

positive skewness.  The adapted instrument is used to address the question; does positive 

skewness encourage greater or less risk taking?  Does the possibility of winning a high-earnings, 

long shot encourage people into greater or less overall risk taking? It also permits us to confirm, 

in a controlled environment, that people prefer positive skewness and isolate the impact of 

increased skewness on choices.3  

2.  Experimental Tests of Risk Attitudes 

Historically, the most popular means of experimentally measuring risk attitudes has been a 

variation on the two-stage, preference-revelation mechanism developed by Becker et al., 1964 

                                                           
3 Throughout this paper our concern is with positive skewness.  Unless otherwise indicated, skewness should be 
taken to mean positive skewness. 
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(for a recent use of the Becker et al. method see Shogren et al. 2001, and Lusk et al. 2004).  This 

mechanism asks subjects to choose a selling price for a lottery.  A randomly drawn value then 

determines whether the subject sells the lottery (if the drawn price exceeds the subject’s price) or 

plays the lottery.   

Several additional measures have received attention.  Holt and Laury (2002) also use a 

lottery-choice task.  In their cleverly designed mechanism subjects make multiple choices 

between pairs of lotteries that have the same probability distribution but different high and low 

payoffs.  The low-risk lottery has a pair of payoffs that are closer together than the high-payoff 

lottery.  Probabilities are structured in an intuitive way so that a risk neutral person will “switch” 

at some point from the low-risk to the high-risk gamble, and this switch point determines risk 

tolerance.  This mechanism produces a more refined estimate of the utility function parameters.  

However, this comes at a cost of increased complexity, which may lead to noisier behavior, 

especially among subjects with lower math skills.4  Eckel and Grossman (2002, 2008) develop a 

simple task for measuring risk preferences.5  Subjects are shown five lotteries and asked to 

choose which of the five they wish to play.  The lotteries include one sure thing with the four 

remaining lotteries increasing (linearly) in expected payoff and risk (measured by the standard 

deviation of expected payoff).  Ball et al. (2010), Grossman (forthcoming), Grossman and 

Lugovskyy (2011), and Eckel et al. (2012) add a sixth lottery with the same expected payoff as 

the fifth lottery but with higher risk.  Its inclusion enables us to distinguish between those 

subjects who might be risk neutral or only slightly risk averse, and therefore inclined to select 

lottery five, and those subjects who are risk seekers, and therefore inclined to select lottery six.6  

All lotteries are comprised of two outcomes each with 50 percent probability of occurring.  The 

instrument is designed to keep the task as simple as possible and the use of only 50/50 lotteries is 

easy for subjects to understand; expected payoffs are easy to calculate.  The increase in variance 

associated with the increase in expected value is high enough to get subjects’ attention.   

                                                           
4 Dave et al. (2010) find that while more complex elicitation methods have superior predictive accuracy, this 
accuracy comes at the cost of noisier behavior. 
5 The Eckel and Grossman (2002, 2008) instrument is similar to that developed by Binswanger (1980, 1981) for use 
in rural India.  He also asks subjects to make binary choices between pairs of 50/50 lotteries.   As with the Eckel and 
Grossman measure, higher expected values are associated with higher risk (standard deviation).  His choice set is 
somewhat more extensive, and includes two dominated lotteries (i.e. one of the alternatives has both higher expected 
return and lower risk).  Within the undominated lotteries, expected payment has a nonlinear (convex) relationship to 
risk. 
6 About one in five student subjects selects lottery 6.  
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The advantage of these measures of risk preferences is their relative simplicity, focusing 

on expected returns and variance.  However, opting for simplicity means that none of these 

measures is able to address preferences over positive skewness, which various studies have 

shown to be favored by gamblers and investors (see Garrett and Sobel, 1999, and Åstebro, 2003), 

or to examine  how the existence of positive skewness influences risk taking.  In the Holt and 

Laury (2002) instrument the paired lotteries have the same skewness, and skewness is not 

constant from one pair of lottery choices to another (specifically skewness declines from positive 

to negative as one moves down the paired choices).  In the Eckel and Grossman (2002) 

instrument, all lotteries are symmetrical so skewness = 0. 

 Haisley et al. (2008) use two experiments to consider whether or not the preference for 

skewness differs with relative income using protocols that manipulate or prime feelings of high 

or low relative income.  They find that subjects who are made to feel they have relatively high 

income purchase significantly fewer lottery tickets than do subjects who are made to feel that 

they have relatively low income.  Individuals in the experimental group, who are primed to 

consider the advantages of the non-poor, buy significantly more lottery tickets than do 

individuals in the control group.  They conclude that a feeling of being poor contributes 

significantly to the decision to purchase lottery tickets. 

The studies whose designs are closest to ours are Brünner et al. (2011, BLQ hereafter), 

Deck and Schlesinger (2010, DS hereafter), and Ebert and Wiesen (2011, EW hereafter).7  BLQ 

modify the Holt and Laury (2002) lottery choice task to study skewness preferences.  Subjects are 

presented with 20 lottery pairs that, with the exception of two, have the same means and variances, 

but different degrees of skewness.  Subjects select, for each of the 20 pairs, which of the paired 

lotteries they want to play.  One of the 20 pairs is selected at random and that lottery is played to 

determine a subject’s earnings.  BLQ report that approximately 39 percent of their 99 subjects select 

the lottery with the higher skewness in 15 or more of the 20 rounds and only 10 percent of the 

subjects select the lottery with the higher skewness in fewer than six rounds.  BLQ conclude that 

“…this is clear evidence that for many participants skewness is a positive factor in their decision-

making process (p. 9).”   Because of the details of their design, BLQ are unable to tell if skewness 

encourages people to take on more or less risk. 

                                                           
7 In all three studies, subjects make multiple choices between paired lotteries.  A random-choice payment technique 
is used to determine each subject’s payoff.   
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 DS and EW explore subjects’ taste for skewness and the related prudence.  Chiu (2005) 

defines prudence, in an expected utility framework, as a taste for precautionary savings.8  Both 

studies also employ an adaptation of the Holt and Laury (2002) instrument with paired Mao 

(1970) lotteries and/or paired Eeckhoudt and Schlesinger (2006) lotteries.  Like BLQ, the paired 

lotteries have the same means and variances, but different degrees of skewness.  See Figure 1 for 

examples of the type of lottery pairs presented to the subjects.  EW test for a preference for 

skewness by having subjects make eight choices from paired Mao lotteries with equal mean and 

variances but different degrees of skewness; lottery Ma has positive skewness, lottery Mb has 

negative skewness.  A skewness-seeking individual would prefer Ma to Mb.  To test for 

prudence, subjects in DS (EW) make 6 (16) choices over paired lotteries, respectively.  In lottery 

A3, the individual has a 50/50 chance of receiving either W (= 0 in the examples) or W less a 

sure loss of k plus the mean preserving lottery ε1 (with 9/10 chance of a positive payoff and 1/10 

chance of a losing payoff).  In lottery B3, the individual has a 50/50 chance of receiving either W 

(= 0 in the examples) less a sure loss of k or W plus the mean preserving lottery ε1.  A prudent 

individual would always prefer B3 to A3.     

EW report evidence of skewness-seeking (defined as selecting seven or more of the eight 

lotteries with positive skewness).  Forty-three of 72 subjects are classified as skewness-seeking 

and only three were classified as not skewness-seeking (defined as selecting one or fewer of the 

eight lotteries with positive skewness).  Evidence of prudence is less convincing.  EW classify 34 

of 72 subjects as prudent (defined as selecting 12 or more of the prudent lotteries).  DS’s 

evidence of prudence is also weak.  Only 14% of subjects selected the prudent lottery in all six 

choices.9  Like BLQ, DS and EW are unable to tell if skewness encourages people to take on more 

or less risk. 

Building on earlier research, our research design is explicitly designed to detect whether 

skewness induces individuals to select lotteries with higher levels of risk. That is, we are able to 

judge whether increasing the level of skewness causes subjects to select higher-risk alternatives. 

 

 

                                                           
8 Chiu (2005) argues that the strength of the precautionary savings motive, the prudence measure, is given by the 
ratio the skewness preference to risk aversion (p. 1818). 
9 They do find a greater degree of prudence when the lotteries involved higher stakes. 
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 3. Experimental Design and Procedures 

All sessions were conducted in the Saint Cloud State University, Department of Economics 

Research and Teaching Laboratory.  Subjects were recruited by email and posters to participate 

in a three-part experiment and participation was on a first-come, first-served basis.  Ten sessions 

were conducted with between three and 12 subjects per session.   

The protocol specifies that subjects are randomly assigned to a computer station and a 

five-digit identification number.    They next each sign a consent form and the experimenter 

reads aloud a statement welcoming the subjects, providing general instructions regarding logging 

on to the experiment website, and prohibiting the use of calculators for the mathematical literacy 

questions.  Subjects then proceed through the various tasks at their own pace.   

Part 1 of the experiment consists of the Weber et al. (2002) 50-statement, domain-

specific risk-attitude scale (DOSPERT).  The DOSPERT assesses risk attitudes in five domains:  

financial (gambling and investing), health/safety, recreational, ethical, and social decisions.  

Subjects indicate on a five-point Likert scale their likelihood of engaging in each activity (1 = 

extremely unlikely; 5 = extremely likely).   Sample statements include: 

Arguing with a friend, who has a very different opinion on an issue (Social). 

Investing 10% of your annual income in a very speculative stock (Financial). 

Buying an illegal drug for your own use (Health). 

Chasing a tornado by car to take photos that you can sell to the press (Recreational). 

Cheating on an exam (Ethical). 

Subjects are told that they would earn $12 for completing the survey, but that this money might 

be at risk in a later part of the experiment. 

For Part 2, Task 1 of the experiment, subjects are first presented with the Eckel and 

Grossman (2002, 2008) six-lottery experiment (see Table 1; subjects are only provided the 

information reported in columns 2-6).10  In order to simplify the presentation of the choices and 

make them more intuitive, probabilities are presented visually as pie charts with color-coded 

payoffs (see Figure 1).  This provides an intuitive presentation that makes the somewhat complex 

lotteries easier to understand and compare.  Note that, for all tasks, the lotteries are presented as 

having three outcomes, the first with probability 50%, the second 49%, and the third 1%.  For the 

                                                           
10 Gamble, as opposed to lottery, is the terminology used in the experimental instructions. 
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first choice, each lottery has a 50 percent chance of a low payoff and a 50 percent chance of a 

high payoff, and this is shown by having the second and third payoffs be the same.  Subjects 

select their preferred lotteries.  This provides a baseline measure of the subjects’ risk attitudes in 

the absence of skewness.   

For Task 2, subjects are presented with six additional lotteries having the same expected 

earnings and risk as the corresponding Task 1 lotteries, but now with a level of skewness = 1 (see 

Table 1 and Figure 2 for the lottery details and the visual presentation, respectively).   Each 

lottery has a 50 percent chance of a low payoff, a 49 percent chance of a “moderate” payoff, and 

a 1 percent chance of a large payoff (the long shot).  Subjects can choose to: 1) keep their 

original Task 1 choices, 2) move directly down to the lottery with the same expected payoff and 

risk, but with skewness, 3) move down and to the left, trading risk for skewness, or 4) move 

down and to the right, accepting both skewness and more risk.  Note that subjects are never 

required to accept a skewed lottery, but can instead maintain their Task 1 choice. 

For Task 3, subjects are presented with six additional lotteries having the same expected 

earnings and risk as the corresponding Tasks 1 and 2 lotteries, but now with a level of skewness 

= 2 (see Table 1 and Figure 3 for the lottery details and the visual presentation, respectively).   

Again, subjects can choose to: 1) keep their Task 2 choices; 2) move directly down to the lottery 

with the same expected payoff and risk, but with a higher level of skewness; 3) move down and 

to the left, trading risk for skewness; or 4) move down and to the right, accepting both skewness 

and more risk.   Again, subjects are never required to accept a skewed lottery or a lottery with 

more skewness; they can instead maintain their Task 1 or Task 2 choice.  The lotteries selected in 

Task 3 are the lotteries the subjects play to determine their earnings. 

In Part 3 of the experiment, subjects complete a survey collecting subject characteristics, 

risk assessments regarding natural disasters, math competency, and time consistency (see 

Appendix for survey questions).  Once all subjects have completed all tasks, subjects are called 

one at a time to the proctor’s station.  The subject spins a bingo ball cage containing balls 

numbered from 1 – 100, as explained in the instructions prior to making decisions.  Drawing a 

ball numbered from 1-50 earns the subject the low payoff; a ball numbered from 51-99 earns the 

subject the moderate payoff, and a ball numbered 100 earns the subject the high payoff.  The 

subject completes a receipt form, is paid, and is free to go.  
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4. Similarities and Differences between the Current Study and Previous Experimental 

Studies 

Our experiment design is similar to those of BLQ, DS, and EW in that all are able to test if 

individuals are skewness-seeking, or exhibit the related characteristic of prudence.  In our 

experiment, individuals can opt for greater skewness by replacing their current lottery choice with a 

lottery from the choices with a higher skewness level.  In BLQ, DS, and EW, individuals can, for 

any given pair of lotteries, opt for the alternative with higher skewness (or greater prudence).   

The design of our experiment differs from the others, however, in two important ways.  

First, our design is able to determine if skewness encourages or discourages greater risk-taking on 

the part of individuals.  In the earlier studies, all paired lottery choices have the same mean and 

variance; they only differ in skewness.  In our design, individuals can be skewness-seeking (or not) 

and if they are, they can trade increased skewness for lotteries with less or more risk.  Second, the 

BLQ, DS, and EW designs have an individual making choices for n pairs of lotteries.  At the 

conclusion, one choice is selected at random to determine the individual’s payoff.  The BLQ, DS, 

and EW designs assume that the Reduction of Compound Lotteries (ROCL) axiom holds.11 

Harrison et al. (2012) report evidence of violations of ROCL.  When subjects are presented 

with only one choice, ROCL is not violated; when presented with many choices with one selected at 

random for payment, ROCL is violated.  They conclude that “…the payment protocol used to pay 

subjects might create distortions of behavior in experimental settings” (p. 26).  In our design, there 

are no compound lotteries.  The individual makes multiple choices, but always is selecting the 

lottery she wants to play if the game were to cease at that point.  In every task, her choice is to select 

the simple lottery she prefers to the other options available at that moment.  The individual knows 

for certain that the lottery she has selected in Task 3 will be the lottery determining her payoff.   

4. Results 

4.1.  Subject Characteristics 

                                                           
11 The ROCL axiom states that the individual is indifferent between a compound lottery and the actuarially-equivalent 
simple lottery found by multiplying out the probabilities of the two stages of the compound lottery.  For example, 
assume n = 2 (A1 vs. B1, and A2 vs. B2) with the lotteries defined as: 
 A1 (.5   $30, .5   $0)  B1 (.75   $20, .25   $0) 
  

A2 (.5   $20, .5   $10)  B2 (.75   $20, .25   $0) 
If a choice is selected at random to determine the individual’s payoff and the individual prefers Ai to Bi for all i, then, if 
the ROCL axiom holds, the individual should prefer A’ to B’ with A’ and B’ defined as: 
A’  (.25   $30, .25   $20, .25   $10, .25   $0)  B’ (.75   $20, .25   $0). 
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A total of 93 subjects participated in 10 sessions.  A summary of the subjects’ characteristics is 

reported in Table 2.  The average age of the subjects is 21.7 years.  Approximately 60 percent are 

men, 55 percent work at least part time, and 95 percent list themselves as full-time students.12  

Over 90 percent of the subjects are undergraduates; 42 percent are White with the next largest 

group Asian Non-Indian.  Eighty-seven percent of the subjects do not live with their parents, 85 

percent consider their family’s relative income (with other SCSU students’ families being their 

reference) to be between somewhat below average and somewhat above average, but 68 percent 

consider their own personal finances to be poor or not so good.   

As part of the session, subjects are asked to answer six mathematics questions.13  The 

average number correct is 3.52.14  Consistent with the St. Cloud, Minnesota region, where SCSU 

is situated, Catholics comprise the largest religious group.  Non-religious and Hindu are the next 

two largest groups.15  While many subjects identify with a religion, less than half attend religious 

services regularly (i.e., once or more a month).  Approximately 25 percent of the subjects 

practice a religion that prohibits gambling and 45 percent have never played a lottery.  Religious 

prohibitions on gambling may influence the subjects’ choices in the lottery choice exercise.  

Finally, the average scores for the Investment sub-domain and the total DOSPERT are 13.3 and 

129.8, respectively.16   

4.2.  Task 1 Choices 

Table 1 (column 9) reports Task 1 (skewness = 0) lottery choices.  With lotteries numbered in 

order of increasing variance (1-6), the mean lottery choice is 3.19 (std. dev. = 1.51) with the 

median and mode response being 3.17  Approximately 16 percent (15) of our subjects eschew risk 

taking completely.  We conduct an ordered probit regression to determine factors that may 

influence a subject’s lottery choice.  We control for gender (Female = 1), Religion Prohibits 

                                                           
12 We attempt to recruit a more gender balanced sample (by holding female only sessions, etc.) but women did not 
volunteer as frequently as did men.  When we attempt to conduct gender balanced sessions (i.e., the first 5 men and 
the first 5 women were seated) more men than women tend to show up.  After waiting a reasonable length of time 
for more women to appear, the session is filled with the surplus men.  
13 Drawn from Statistics Canada (2003). 
14 Subjects are not permitted to use calculators. Seven math questions were asked but the answers of one were 
inadvertently not recorded by the program. 
15 SCSU has a large contingent of Nepalese students which helps to explain the high percentages of Buddhist and 
Hindu subjects. 
16 The Investment sub-domain score has a maximum possible range of 5—25 and the total DOSPERT score has a 
maximum possible range from 50—250. 
17 Approximately 6 percent of our subjects select lottery 6, indicating a risk loving preference.  This is consistent 
with Holt and Laury (2002) who also classify 6 percent of their subjects as risk loving.  
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Gambling (yes = 1), Play the Lottery (yes = 1), Lives with Parents (yes = 1), and either the 

subject’s DOSPERT Investment sub-domain score or the subject’s total DOSPERT score.18  We 

report, in Table 3, results for three models:  one with only Female as an explanatory variable and 

the other two including the remaining explanatory variables and either the Investment or total 

DOSPERT score.  

The regression results indicate a significant gender difference in lottery choices.  Women 

are significantly more likely to choose the less-risky lotteries, confirming our earlier results (EG 

also found women to be significantly more likely to choose the less risky lotteries).  Specifically, 

women are approximately 18 percent more likely to choose lottery 1, the sure thing, and 10 

percent more likely to choose lottery 2 than their male counterparts (Table 4 reports the marginal 

effects for the significant variables).19  Regarding the riskier gambles, women are 13 percent less 

likely to choose lottery 5 and 6 percent less likely to choose lottery 6 than the men.  Subjects 

who score high on the DOSPERT Investment subscale are significantly more likely to select the 

riskier lotteries; a one-point increase in a subject’s Investment subscale score increases that 

subject’s probability of selecting lotteries 5 or 6 by 1.3 and 0.6 percent, respectively; the 

subject’s probability of selecting lotteries 1 or 2, declined by 1.4 and 1.0 percent, respectively.  

High total DOSPERT scores also are significantly correlated with selecting riskier lotteries.  A 

one-point increase in a subject’s DOSPERT total score increases that subject’s probability of 

selecting lotteries 5 or 6 by 0.2 and 0.1 percent, respectively; the subject’s probability of 

selecting lotteries 1 or 2, both decline by 0.2 percent.  While the marginal changes for a one 

point change in the Investment and DOSPERT scores are slight, their cumulative effects are 

large.  The difference in the probability of selecting lottery 6 by a subject with the highest actual 

score and a subject with the lowest actual score is approximately 10 percent for both the 

Investment and the DOSPERT total scores.  

While the remaining variables have insignificant coefficients, in each case the signs are 

consistent with what might be expected.  For example, for subjects whose religion prohibits 

gambling, the negative coefficient is expected.  Since playing the lottery reveals a preference for 

                                                           
18 In preliminary regressions we control for age, race, relative family income, personal finances, employed (either 
full or part time), and their number of correct answers on the six mathematical questions.  These variables are 
consistently insignificant and so dropped.  In preliminary regressions we also include the Gambling sub-domain 
score but it has consistently less predictive power than either the Investment or the DOSPERT total scores. 
19 Complete results available upon request. 
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risky lotteries, the positive sign for the variable Plays the Lottery is to be expected.  Finally, 

subjects who are more risk averse may be more likely to choose to live with their parents, 

suggesting a negative coefficient. 

4.3. Task 2 Lottery Choices  

Task 2 lottery choices show a strong preference for skewness.  Of the 93 subjects, 79 (84.9 

percent) choose a more skewed lottery (see Table 1).  We include in the no-skewness choices 

lottery 1– the sure-thing choice.  Table 5 cross-tabulates the absolute frequencies of subjects by 

skewness-seeking and changes in risk taking, again numbering the lotteries 1-6 in order of 

increasing variance.  Thirty-five percent of the skewness-seeking subjects are also willing to 

increase the riskiness of their lottery choice; 44 percent maintain their lottery choice, while 20 

percent decrease the riskiness of their lottery choice.  The number of subjects unwilling to take 

any risk drops to eight.   

Ignoring the skewness factor for a moment and just comparing the riskiness of the lottery 

choice (defined by standard deviation), the introduction of skewness in Task 2 does not 

significantly increases the mean lottery choice, from 3.19 in Task 1 to 3.34 (std. dev. = 1.38; 

paired two-sample means test t-statistic = 1.64, p = 0.10; Wilcoxon Matched-Pairs Signed Rank 

(WMP) test p = 0.14).  The median lottery choice is still lottery 3 but the mode increases to 

lottery 4.  If we consider just the skewness-seeking subjects, both a paired two-sample means test 

and a Wilcoxon Matched pairs test rejects the conclusion that skewness-seeking increases risk 

taking (for both tests p ≥ 0.10). 

4.4.  Task 3 Lottery Choices  

Task 3 lottery choices show a preference for even greater skewness and now greater risk taking 

(see Table 1 and Figure 6).  Of the 93 subjects, 88.2 percent exhibit a taste for some degree of 

skewness-seeking.  Table 6 cross-tabulates the absolute frequencies of subjects by skewness-

seeking and changes in risk taking.  Sixty-six (71.0 percent) subjects always (from task 1 to task 

3) increase the skewness of their lottery choices, another 16 (17.2 percent) increase skewness at 

least once, four (4.3%) both increased and decreased skewness, and only 7 (7.5 percent) show no 

taste for skewness.20  We again include in the no-skewness choices any selection of lottery 1.  

Thirty-five (42.7 percent) of the somewhat skewness-seeking and skewness-seeking subjects 

                                                           
20 To decrease skewness, a subject has to change his/her lottery choice from a choice of lottery 2-6 to a choice of 
lottery 1. 
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sometimes or always increase their riskiness of their lottery choices, 35.4 percent never change 

the riskiness of their lottery choice; and 22.0 percent either sometimes decrease the riskiness of 

their lottery choice or both raise and lower the riskiness of their lottery choices.  The seven 

subjects who are not skewness-seeking did not change their lottery choices.  The number of 

subjects still unwilling to take any risk remains at eight. 

Again, if we ignore the skewness factor and just compare the riskiness of the lottery 

choice (defined by standard deviation), this increase in skewness increases the mean lottery 

choice by all subjects from 3.34 to 3.58 (std. dev. = 1.48) and the increase is significant (paired 

two-sample means test t-statistic = 3.27, p < 0.002; WMP p < 0.005).  Furthermore, the median 

lottery choice increases from lottery 3 to lottery 4 and the mode further increases from lottery 4 

to lottery 5.  If we consider just the 82 subjects who exhibited a taste for skewness-seeking, both 

a paired two-sample means test and a Wilcoxon Matched pairs test comparing Task 2 lottery 

choice to Task 3 lottery choice cannot reject the conclusion that skewness-seeking increases risk 

taking (for both tests p < 0.001). 

We estimate pooled, ordered Probit regression models of decisions in all three tasks to 

control for other factors that may influence a subject’s lottery choices. The interdependency of 

lottery choices is controlled for by clustering the standard errors at the individual level.  In model 

1 we control just for skewness.21  In model 2 we add a gender variable (Female).  Models 3 and 4 

add the control variables Religion Prohibits Gambling, Plays the Lottery, Lives with Parents 

variables, and either the subjects’ DOSPERT scores for the Investment sub-domain or the 

subject’s total DOSPERT score.  Results are reported in Table 7.22     

Results indicate that subjects significantly increase their risk taking when presented with 

lotteries with skewness.  The introduction of skewness decreases the probability that lotteries 1 

and 2 are selected by approximately 5 and 7 percent, respectively, and increases the probability 

that lotteries 5 and 6 are selected by approximately 8 and 3 percent, respectively (marginal 

values, for significant variables only, are reported in Table 8).23  Model 2 results again confirm 

                                                           
21 We do not control for Task.  Since such a high percentage of the subjects move to a more highly skewed lottery 
with each opportunity, Skewness and Task are highly correlated (r = 0.91).  
22 In preliminary regressions we control for age, race, relative family income, personal finances, employed (either 
full or part time), and their number of correct answers on the six mathematical questions.  These variables are 
consistently insignificant and so dropped.  In preliminary regressions we also include the Gambling sub-domain 
score but it has consistently less predictive power than either the Investment or the DOSPERT total scores. 
23 Complete results available upon request. 
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the significantly greater risk aversion of women relative to men.  Relative to men, women are 

approximately 12-14 percent more likely to select lotteries 1 and 2 and approximately 14 and 6 

percent less likely to select lotteries 5 and 6, respectively.  Subjects who play the lottery are 4 

and 5 percent less likely to play lotteries 1 and 2, respectively, and 5 and 2 percent more likely to 

play lotteries 5 and 6, respectively.  Subjects who live with their parents are also significantly 

more risk averse (12 and 10 percent more likely to select lotteries 1 and 2, respectively, and 11 

and 4 percent less likely to select lotteries 5 and 6, respectively).  Self-reported risk takers, as 

indicated by their scores on the DOSPERT Investment subscale and the total DOSPERT, are also 

significantly more likely to select the riskier lotteries, though again the marginal changes are 

slight.  A one-point increase in a subject’s Investment subscale score increases that subject’s 

probability of selecting lotteries 5 or 6 by approximately 1 percent each and decreases that 

subject’s probability of selecting lotteries approximately 1 percent each.  A one-point increase in 

a subject’s DOSPERT total score increases that subject’s probability of selecting lotteries 5 or 6 

by approximately 0.2 percent; the subject’s probability of selecting lotteries 1 or 2, both decline 

by 0.2 percent.  While the marginal changes for a one-point change in either score are slight, 

their cumulative effects are large.  The difference in the probability of selecting lottery 6 by a 

subject with the highest actual score and a subject with the lowest actual score is approximately 

10 percent for both the Investment and the DOSPERT total scores.  Coefficients for other 

variables (Religion Prohibits Gambling and Plays the Lottery) have the expected signs but are 

not significant. 

4.5. Over Weighting of the Long Shot  

Both in the design of our experiment and in the design of the BLQ, DS and EW experiments, the 

means and variances are held constant as skewness increases.  But this has the effect of 

increasing the spread between the lowest and highest payoffs.  For example, in our lottery 5, the 

spread increases from $48 to $163.36 as positive skewness increases from 0 to 2; for the 

Eeckhoudt and Schlesinger Lottery example in Figure 1, the spread increases from $133.3 (B3) to 

$160 (A3) as negative skewness increased from -0.9 to -3.2.  While lotteries could be designed 

that maintained a constant spread, this would require changes in mean and variance. 

 If Kahneman and Tversky (1979) are correct that people tend to overweight low 

probability events and underweight high probability events, this would bias our results, as well as 

those of BLQ, DS and EW, overestimating both the degree of skewness-seeking and the impact 
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of skewness on risk taking as well as confounding the two.   In an attempt to test if the observed 

relationship between skewness and risk taking is over estimated, we reestimated the equations in 

Table 5 with the inclusion of the variable Maximum (defined as the outcome C payoff for the 

lottery selected).24 Table 9 reports the results.  Coefficients for both Skewness and Maximum are 

significant different from zero but now Skewness has a negative sign suggesting that individuals 

do not take greater risks as skewness increases.  The positive sign for Maximum is consistent 

with the hypothesis that individuals do overestimate the low probability, high payoff outcomes, 

and it is this factor that leads to greater risk taking.25 

Whether it is skewness per se or the increasing size of the low probability prize that is 

driving increased risk taking is unclear.  Skewness and Maximum are highly correlated and 

disentangling their individual effects is not possible with the current experiment design. 

5.  Discussion and Conclusion 

The propensity of individuals to choose unfair gambles in the form of purchasing lottery 

tickets is a widely-discussed puzzle, and state lotteries are the most prevalent example of these 

popular unfair gambles.  The number of states with lotteries, the types of lotteries, and revenues 

generated by lotteries has been increasing since the first modern state lottery was implemented in 

1964 in New Hampshire.  Currently 42 states and the District of Columbia have some form(s) of 

a state lottery.  While they began as simple raffles, state lotteries have evolved considerably over 

time.  The products offered have expanded in both numbers and form: instant game tickets, daily 

numbers games, and various versions of lotto -- i.e., games with large prizes that build if there 

are no winners, with very low probabilities of winning (Clotfelter and Cook, 1990).  For 

example, Minnesota currently offers gamblers five lotto-style games with initial jackpots ranging 

from $25,000 to $20 million and odds of winning a jackpot range from 1:169,911 to 

1:195,249,054 (see Table 10).     

The heart of the advertising schemes for lotto games, especially the multi-state Powerball 

and Mega Million games, is the size of the jackpot.26  “[F]or the game of lotto, bigger is better 

                                                           
24 We tried alternative specifications such as the ratio of Maximum to Skewness but this did not alter the basic 
results. 
25 Alternatively, subjects may be using some rule of thumb that has them selecting the lottery with the highest 
maximum payoff. 
26 The Powerball game’s payoff structure has also become increasingly skewed.  At its outset in 1992, the odds of 
winning the Powerball jackpot were 1:54,979,155; today the odds of winning the Powerball jackpot are 1: 
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(Cook and Clotfelter, 1990, p.116).”  The size of a lottery’s jackpot is vital to generating sales.  

To increase the size of the jackpots requires increasing the population base and increasingly 

skewed payoff structures; to increase the maximum prize the probability of winning it must 

diminish. While the increase in positive skewness across the different lotto games may enhance 

the revenues received by the states, it has the added feature of increasing the riskiness of the 

lottery (as measured by variance, see Table 7).27 

“[A]s they are presently constituted, state lotteries are guided by one objective:  to raise 

as much revenue as possible for state treasuries (Cook and Clotfelter, 1990, p.116).”  On one 

hand, gambling, and specifically lotteries, benefits others through the tax revenues collected.  It 

can be argued that government-provided lottery gambling is a voluntary activity that provides 

entertainment (i.e. utility) to the gambler and benefits to others through the tax revenues 

collected.  Unlike ordinary taxes, the taxes paid via lottery gambling are voluntary and this type 

of taxation is a popular source of revenue.28     

On the other hand, as Clotfelter and Cook (1990) note, in addition to being a revenue 

generator for state governments, a lottery is also a commodity, and a commodity with possible 

negative externalities for non-gamblers and other negative public policy aspects.  Gambling, 

including lotteries, has historically been viewed as a vice, an activity that is either heavily 

regulated or banned outright (see Clotfelter and Cook, 1989 and 1990).29  Furthermore, spending 

on lottery tickets does not appear to substitute for other gambling expenditures, but instead is 

financed by reducing non-gambling expenditures.  Kearney (2005) finds that the introduction of 

a state lottery reduces average household nongambling expenditures by 2.4 percent.  For low-

income households, lottery spending reduces expenditures on food at home by 2.8 percent and 

home expenditures on rent, mortgage, and other bills by 5.8 percent (p. 2285).  Thus lottery 

gambling increases overall gambling.  While voluntary, the implicit taxation of lottery spending 

                                                                                                                                                                                           
195,249,054.   During this period the initial jackpot also increased from $2 million to the current $20 million.  
http://www.powerball.com/pb_history.asp.   
27 Walker (2008) shows that a diversified product mix can increase aggregate sales.  The 31 states and the District of 
Columbia listed on the Multistate Lottery Association’s website each run a minimum of three and as many as six 
lotto style games (http://www.musl.com/). 
28 Since 1947, surveys consistently find that a majority of between 50 and 70 percent of taxpayers believe that the 
taxes they pay are too high (Chamberlin, 2007).  In contrast, there is support for lotteries: in1984, four states held 
referenda on the lottery and in all cases the lottery passed overwhelmingly (Mikesell and Zorn, 1986). 
29 Clotfelter and Cook (1989) note that some states constrain the revenue raising objective in various ways (see their 
fn. 17).   
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(the states’ take after payouts and operating costs) is highly regressive (see Hansen et al. 2000, 

Scott and Garen, 1993, and Clotfelter and Cook, 1989, for a summary of earlier research).  On 

balance, it is not clear whether lotteries improve welfare. 

If our laboratory results are predictive of gambling behavior in the field, the introduction 

of state and multi-state lotteries has both increased the number of gamblers and gamblers’ 

exposure to risk.  While historical data on the number of lottery players is not available, the 

growth in lottery sales (1729 per cent between 1973 and 1997) relative to the growth in the 

number of lotteries over the same period (543 per cent) suggests increases in both the number of 

players and the amount played (Clotfelter et al., 1999).  Persons who previously eschewed 

gambling are more likely to now gamble and previous gamblers are exposing themselves to 

greater levels of risk hopelessly pursuing the long-shot jackpot.  

Our results suggest that the negative externalities may be greater than previously 

assumed.  We develop a new protocol to elicit preferences over skewed lotteries, adapted from 

the Eckel and Grossman (2002, 2008) risk measure (with six lottery choices).  This protocol 

incorporates skewness, while holding expected earnings and risk constant.  We use this 

instrument, in a controlled laboratory experiment, to address two questions:  1) do people prefer 

skewness, and 2) does skewness encourage greater risk taking?  Our answer to both questions is 

yes. 

We find that, controlling for risk preferences, individuals are overwhelmingly skewness-

seeking in their lottery choices; lotteries with skewed payoffs are more attractive than lotteries 

with the same expected earnings and risk (variance) but lacking skewness.  Given equal expected 

earnings and risk, 84.9 percent of our subjects select a lottery with skewness = 1 over a lottery 

with skewness = 0 and 88.2 percent also prefer a lottery with skewness = 1 or 2 to a lottery with 

skewness = 0.  This is a much stronger result than what is reported by BLQ, DS, and EW.  This 

may be due to differences in experiment design.  BLQ, DS, and EW employ the Random Lottery 

Incentive mechanism payment protocol and assume that the Reduction of Compound Lotteries 

(ROCL) axiom holds.  As we noted above, Harrison et al. (2012) argue that with this payment 

protocol ROCL is violated and behavior may be distorted.  

More importantly, we find that increased skewness in the payoff structure entices a 

sizeable share of our sample (37.6 percent) to take on greater risk in their choice of lotteries. The 

change in lottery choices resulting from the skewing of payoffs increases the risk subjects face 
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more than three times as much as it increases their expected payoffs.  A comparison of the mean 

expected payoffs and variances for all players when skewness = 0 and skewness = 2 shows an 

increase of 5 percent in expected return, but a corresponding increase of 18 percent in variance.  

Furthermore, skewing the payoff structure increases the number of subjects willing to play a 

lottery: the introduction of skewness into our lottery choices reduces the number of subjects 

selecting the sure-thing lottery from 15 to eight (when skewness increased from 0 to 1 or 2). 

One thing our study, as well as the earlier studies, is unable to ascertain is if the observed 

behavior is truly skewness-seeking or rather subjects overweighting low probability events and 

underweighting high probability events.  We offer some evidence that the observed behavior 

reflects the latter factor.  Our preliminary results suggest that individuals are skewness avoiders 

who overestimate the low probability, high payoff outcomes.  The larger maximum possible 

payoffs in the skewed lotteries appear to be driving our subjects’ taste for the more skewed 

lotteries.  A definite answer, however, will require a more carefully controlled experiment. 

 Finally, our study suggests a cautionary methodological note to experimental economists 

designing instruments to measure risk preferences.  Our results suggest a strong relationship 

between risk taking and skewness: skewness encourages both more gambling activity and greater 

risk taking.  Instruments that ignore the skewness of offered lotteries may overestimate actual 

risk preferences.    
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Figure 1:  Examples of Mao and Eeckhoudt and Schlesinger Lottery Pairings 
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Figure 1:  Presentation of Task 1 Lottery Choices 
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Figure 2: Presentation of Task 2 Lottery Choices with Skewness 
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Figure 3:  Presentation of Task 3 Lottery Choices with Skewness 
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 Table 1:  Lottery Choices 

Task Option 
Outcome Properties Results 

A 
50% 

B 
49% 

C 
1% 

Expected 
Payoff Risk* Skewness  Task 1 Task 2 Task 3 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

1 

1 10 10 10 $10 0 0 15   
2 6 18 18 $12 6 0 19   
3 2 26 26 $14 12 0 20   
4 -2 34 34 $16 18 0 17   
5 -6 42 42 $18 24 0 16   
6 -12 48 48 $18 30 0 6   

 

2 

Option A 
50% 

B 
49% 

C 
1% 

Expected 
Payoff Risk* Skewness Task 1 Task 2 Task 3 

1 10 10 10 $10 0 1 8    
2 6.48 17.05 40.73 $12 6 1 2 20  
3 2.95 24.10 71.46 $14 12 1 1 18  
4 -0.57 31.15 102.19 $16 18 1 1 22  
5 -4.09 38.20 132.92 $18 24 1 2 14  
6 -9.62 43.25 161.65 $18 30 1 0 5  

 

3 

Option A 
50% 

B 
49% 

C 
1% 

Expected 
Payoff Risk* Skewness Task 1 Task 2 Task 3 

1 10 10 10 $10 0 2 8   
2 6.85 16.52 47.70 $12 6 2 1 4 14 
3 3.71 23.04 85.39 $14 12 2 0 1 15 
4 0.56 29.57 123.09 $16 18 2 0 1 18 
5 -2.58 36.09 160.78 $18 24 2 2 2 19 
6 -7.73 40.61 196.48 $18 30 2 0 1 7 

* - Standard deviation 
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Table 2:  Subject Characteristics 
 

Variable Percent of Total 
(n = 93) Variable Percent of Total 

(n = 93) 
Age 

18-19 
20-21 
22-23 
24-25 
26-27 
>27 

 
15.1% 
43.0% 
23.7% 
9.7% 
5.4% 
2.2% 

Student Status 
Full-time 
Part-time 

Not a student 

 
94.6% 
3.2% 
2.2% 

Male 61.3% Live with parents 12.9% 
Class 

Freshman 
Sophomore 

Junior 
Senior 

Graduate 
Not a Student 

 
10.8% 
35.5% 
25.8% 
21.5% 
5.4% 
1.1% 

College 
Business 

Social Sciences 
Education 

Fine Arts and Humanities 
Science and Engineering 

 
23.7% 
22.6% 
4.3% 
10.8% 
38.7% 

Race 
White 

Hispanic 
African-American 
Asian Non-Indian 

Asian Indian 
American Indian or Native Alaskan 

Middle Eastern 
Other 

 
41.9% 
1.1% 
5.4% 
29.0% 
9.7% 
1.1% 
2.2% 
9.7% 

Religion 
Catholic 

Protestant 
Other Christian 

Buddhist 
Muslim 
Hindu 

Other Non-Christian 
Non-religious 

Other 

 
23.7% 
5.4% 
12.9% 
10.8% 
4.3% 
19.4% 
1.1% 
19.4% 
3.2% 

Relative Family Income 
Much below average 

Somewhat below average 
About average 

Somewhat above average 
Much above average 

 
14.0% 
20.4% 
43.0% 
21.5% 
1.1% 

Attendance at Religious Services 
More than once a week 

Once a week 
At least once a month 

Less than once a month 
Never 

 
11.8% 
19.4% 
11.8% 
38.7% 
18.3% 

Personal Finances 
Poor 

Not so good 
Good 

Excellent 

 
23.7% 
44.1% 
31.2% 
1.1% 

Religion Prohibits Gambling 25.8% 

Plays the Lottery 
Never 

Sometimes 
Often 

 
45.2% 
54.8% 
0.0% 

Employment Status 
No Job 

Part-time 
Full-time 

 
46.3% 
50.5% 
3.2% 

Math Score (number correct) 
0 
1 
2 
3 
4 
5 
6 

 
2.2% 
11.8% 
14.0% 
17.2% 
25.8% 
17.2% 
11.8% 

Investment Sub-Domain 
Mean 

Std. Dev. 
Minimum 
Maximum 

DOSPERT Total 
Mean 

Std. Dev. 
Minimum 
Maximum 

 
13.3 
3.6 
5 
24 
 

129.8 
23.2 
85 
188 
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Table 3:  No Skewness Lottery Choice Ordered Probit Resultsa 

 Coefficient 

(t-statistic) 

n=93 

Variable Model 1 Model 2 Model 3 

Female 
-0.757*** 

(3.38) 

-0.656*** 

(2.74) 

-0.736*** 

(3.21) 

Religion Prohibits Gambling 
 

-0.087 

(0.35) 

-0.035 

(0.14) 

Plays the Lottery 
 

0.291 

(1.33) 

0.352 

(1.60) 

Lives With Parents 
 

-0.491 

(1.51) 

-0.522 

(1.60) 

Investment 
 

0.065** 

(1.99) 
 

DOSPERT 
 

 
0.010** 

(2.07) 

Constant 
1.348*** 

(9.41) 

0.416 

(0.84) 

-0.044 

(0.06) 

  
  

LLF -156.2 -152.2 -152.0 

 

*** p < 0.01; ** p < 0.05; * p < 0.10  

a – In preliminary regressions we control for age, race, relative family income, personal finances, employed (either 
full or part time), and their number of correct answers on the six mathematical questions.  These variables are 
consistently insignificant and so dropped.  In preliminary regressions we also include the Gambling sub-domain 
score but it has consistently less predictive power than either the Investment or the DOSPERT total scores. 
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Table 4:  Probit Model Marginal Effects (Significant Variables Only) 

 

Variable Model Marginal Effects 

Lottery 1 Lottery 2  Lottery 3  Lottery 4  Lottery 5  Lottery 6 

Female 
1 0.188 0.096 -0.002 -0.074 -0.134 -0.074 

2 0.156 0.090 0.002 -0.068 -0.123 -0.055 

3 0.176 0.098 0.001 -0.078 -0.138 -0.060 

Investment 2 -0.014 -0.010 -0.001 0.006 0.013 0.006 

DOSPERT 3 -0.002 -0.002 -0.0002 0.001 0.002 0.001 

 

 

 

Table 5: Cross-Tabulation of Subjects by Skewness-Seeking and Risk-Taking – Task 2 

 Skewness-Seeking Not Skewness-Seeking Total 
Increased Risk-Taking 28 0 28 

No Change in Risk-Taking 35 14 49 
Decreased Risk-Taking 16 0 16 

Total 79 14 93 
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Table 6: Cross-Tabulation of Subjects by Skewness-Seeking and Risk-Taking – Task 3 

 Skewness-Seeking 
Somewhat 

Skewness-Seeking 
Not 

Skewness-Seeking 

Both Skewness-
Seeking and 
Skewness-
Reducinga 

Total 

Always Increased 
Risk-Taking 

6 0 0 0 6 

Sometime Increased Risk-
Taking 

20 9 0 0 29 

Both Increased and 
Decreased Risk-Taking 

12 0 0 1 13 

Sometimes Decreased 
Risk-Taking 

5 1 0 2 8 

Always Decreased Risk-
Taking 

0 0 0 1 1 

No Change in 
Risk-Taking 

23 6 7 1 36 

Total 66 16 7 4 93 
 

a – to decrease skewness, a subject has to change his/her lottery choice from a choice of lottery 2-6 to a choice of lottery 1.



32 
 

 

 

 

Table 7:  Lottery Choice with Skewness, Ordered Probit Results with Clustered Standard 

Errors a 

 

 
Coefficient 
(t-statistic) 

Variable Model 1 Model 2 Model 3 Model 4 

Skewness 
0.369*** 

(2.74) 
0.371*** 

(2.89) 
0.365*** 

(2.89) 
0.373*** 

(2.98) 

Female  
-0.758*** 

(5.84) 
-0.701*** 

(4.59) 
-0.758*** 

(5.49) 
Religion Prohibits 

Gambling 
  

-0.095 
(0.63) 

-0.050 
(0.33) 

Plays the Lottery   
0.202 
(1.44) 

0.251* 
(1.75) 

Lives With Parents   
-0.610*** 

(3.20) 
-0.631*** 

(3.35) 

Investment   
0.050** 
(2.59) 

 

DOSPERT    
0.009** 
(2.51) 

Constant 
0.974*** 

(5.41) 
1.351*** 

(7.46) 
0.705** 
(2.079 

0.222 
(0.32) 

 
N 279 

Individuals 93 
LLF -470.4 -453.7 -443.5 -442.3 

 
*** p < 0.01; ** p < 0.05; * p < 0.10  

a – In preliminary regressions we control for age, race, relative family income, personal finances, employed (either 
full or part time), and their number of correct answers on the six mathematical questions.  These variables are 
consistently jointly insignificant and so dropped.  In preliminary regressions we also include the Gambling sub-
domain score but it has consistently less predictive power than either the Investment or the DOSPERT total scores. 
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Table 8:  Ordered Probit Model Marginal Effects (Significant Variables Only) 

Variable Model 
Marginal Effects 

Lottery 
1 

Lottery 
2 

Lottery 
3 

Lottery 
4 

Lottery 
5 

Lottery 
6 

Skewness 

1 -0.065 -0.068 -0.014 0.028 0.073 0.045 
2 -0.058 -0.074 -0.016 0.032 0.077 0.039 
3 -0.054 -0.074 -0.018 0.034 0.079 0.033 
4 -0.055 -0.076 -0.018 0.035 0.081 0.033 

Female 
2 0.135 0.139 0.018 -0.073 -0.148 -0.072 
3 0.117 0.133 0.021 -0.071 -0.142 -0.058 
4 0.127 0.143 0.022 -0.077 -0.154 -0.061 

Plays the 
Lottery 

4 -0.037 -0.051 -0.012 0.024 0.054 0.022 

Lives With 
Parents 

3 0.121 0.109 -0.0001 -0.076 -0.116 -0.038 
4 0.126 0.112 -0.001 -0.079 -0.119 -0.038 

Investment 3 -0.007 -0.010 -0.003 0.005 0.011 0.005 
DOSPERT 4 -0.001 -0.002 -0.0004 0.001 0.002 0.001 
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Table 9:  Lottery Choice with Skewness, Ordered Probit Results with Clustered Standard 

Errors a 

 

 
Coefficient 
(t-statistic) 

Variable Model 1 Model 2 Model 3 Model 4 

Skewness 
-1.577*** 

(8.16) 
-1.537*** 

(8.08) 
-1.554*** 

(8.19) 
-1.557*** 

(8.21) 

Maximum 
0.048*** 
(13.96) 

0.047*** 
(13.45) 

0.047*** 
(13.17) 

0.047*** 
(13.25) 

Female  
-0.461*** 

(3.63) 
-0.426*** 

(2.76) 
-0.431*** 

(3.09) 
Religion Prohibits 

Gambling 
  

-0.241* 
(1.81) 

-0.214 
(1.59) 

Plays the Lottery   
0.240 
(1.56) 

0.280* 
(1.76) 

Lives With Parents   
-0.178 
(0.88) 

-0.195 
(0.96) 

Investment   
0.025 
(1.15) 

 

DOSPERT    
0.007* 
(1.82) 

Constant 
0.396 
(1.55) 

0.654** 
(2.45) 

-0.304 
(0.73) 

-0.323 
(0.56) 

   
N 279 

Individuals 93 
LLF -316.5 -311.1 307.2 305.2 

 

*** p < 0.01; ** p < 0.05; * p < 0.10  

a – In preliminary regressions we control for age, race, relative family income, personal finances, employed (either 
full or part time), and their number of correct answers on the six mathematical questions.  These variables are 
consistently jointly insignificant and so dropped.  In preliminary regressions we also include the Gambling sub-
domain score but it has consistently less predictive power than either the Investment or the DOSPERT total scores. 
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Table 10:  Minnesota Lotto Style Gamesa 

 

Game Initial Jackpot 
Odds of Winning 

Jackpot Variance Overall 
Odds 

Powerball $20,000,000 1 in 195,249,054 2,048,665 1 in 35 
Mega Millionsb $12,000,000 1 in 175,711,536 819,525 1 in 40 

Hot Lotto $1,000,000 1 in 10,939,383 9,014 1 in 16 
Gopher 5 $100,000 1 in 1,533,939 6,519 1 in 12 

Northstar 5 $25,000 1 in 169,911 3,678 1 in 6 
 

a - Game information found at:  www.mnlottery.com. 

b – beginning 1/31/2010 

 


