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Abstract

I modify the skewed lottery task introduced by Grossman and Eckel (2015)

to eliminate the effects of loss aversion as a potentially confounding explanation

for the strong preference for skewed lotteries and increase in risk taking that

they observe when skew increases. I also test for framing effects by reversing

the order of the task. Like previous studies, I find that a majority of subjects

prefer skewed lotteries relative to those with no skew, but I find that this

preference is dampened when loss aversion is eliminated as a confound and the

order of the task is reverse. More importantly, I find that introducing skew

is unlikely to be the primary reason that some subjects increase risk taking

during the task.

Keywords: risk aversion, skewness, framing effects, order effect, position

effect

JEL classification: C91, D81

—————————————
†University of Montana, Department of Economics, email: matthew.taylor@mso.umt.edu.

This research is partially funded by a University of Montana Small Grant. I am especially
grateful for helpful comments and suggestions from Doug Dalenberg. I also thank Lynzee
Lee, Mason Gedlaman, and Aaron Nicholson for assistance with the administration of the
experiment. All errors are my own.

1



1 Introduction

There is substantial evidence that the skewness of a gamble affects people’s decisions,

and that people tend to have a preference for skewness (see Santos-Pinto et al. (2009)

for a summary of the this literature). Building on several experimental studies that find

a preference for skewness (Santos-Pinto et al., 2009; Brünner et al., 2011), Grossman

and Eckel (2015) introduce a new instrument that efficiently measures subjects’ risk

preferences and skewness preferences simultaneously with a straightforward and easily

comprehensible task. The GE skewed lottery task (referred to as GE Task hereafter)

measures a subject’s skew and risk preferences using a three-round task, in which

the lotteries added in each subsequent round have greater skew than the prior round

but identical expected values and standard deviations. This cleverly-designed task,

which only requires the subject to make three decisions, allows them to test whether

the introduction of skewness affects risk preferences, and they find that it does. In

fact, they find that more than 88% of subjects prefer a lottery with positive skew

relative to a lottery with zero skew, and, more importantly, they find that nearly 38%

of subjects increase risk taking when presented with skewed lotteries.

Based on these finding, they conclude that “skewed, long-shot payoffs entice

decision makers to higher levels of risk taking than they otherwise would prefer.”

(Grossman and Eckel (2015), p. 197). The implication of this finding is that some

individuals may be easily manipulated to take more risk if choices are structured so

that they have more skew (e.g., state lotteries). However, it is possible that the GE

Task overestimates preferences for long-shot payoffs because of the impact of loss

aversion and framing effects.

Loss aversion may confound their findings because, by necessity, increasing skew-

ness while holding expected value and standard deviation constant requires that the

worst possible outcome improves. This is particularly problematic for the most risky

lotteries because their worst possible outcomes are losses when skew equals zero and

these potential losses decrease in magnitude as skew increases. In fact, the worst

possible outcome switches from a loss to a gain for one option. Given that individuals

tend to weigh losses significantly greater than gains, the increase in risk taking and

the preference for the long-shot lotteries may have been primarily driven by the

reduction in potential losses (Kahneman et al., 1991; Rabin and Thaler, 2001).

In addition to the potential effects of loss aversion, the order in which the lotteries

are presented to subjects may result in framing effects—order and position effects,
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in this case. The literature exploring order and position effects in choice behavior

increasingly indicates that framing effects are context dependent. If choices in the

skewed lottery task suffer from a framing effect, they are most likely to suffer from

recency and edge biases because they are presented sequentially, they require cognitive

processing, and the unique feature that delineates the new options has a positive

valence (de Bruin and Keren, 2003; de Bruin, 2005; Unkelbach et al., 2012; Bar-Hillel,

2015). Thus, subjects may appear to have a greater preference for skew and risk

taking because they are biased toward the lotteries that are presented last and toward

the edges of the choice set.

I investigate the importance of these effects by modifying the GE Task to eliminate

loss aversion as an explanation for the increase in risk taking or preference for skewness,

and also include an additional treatment in which the choices are presented in reverse

order to test for framing effects. To eliminate loss aversion as a confounding factor,

the modified GE task holds the worst possible outcome constant across the three

rounds. The trade-off for this modification is that the standard deviation increases

slightly because the expected value is held constant. However, Brünner et al. (2011)

find that changes in standard deviation of this scale are unlikely to significantly

affect subject choices (see p. 532). To test for framing effects, half the subjects were

presented the no-skew lotteries first and then lotteries with more skew were added

(like GE2015), and the other half were presented with the most skewed lotteries first

and less skewed lotteries were added.

Like Grossman and Eckel (2015), I find that most subjects have a preference for

skewness: 78% opt for a skewed lottery even when the worst possible outcome is held

constant. However, presenting the lotteries in reverse order decreases the fraction

who select a lottery with positive skew to about two-thirds (67.9%). This implies

that a non-negligible proportion of the apparent preference for skew may be driven

by a recency effect when the lotteries are presented in order of increasing skew. Still,

it is clear that a majority of subjects prefer lotteries with skew.

More importantly, however, I find that introducing a long shot outcome is unlikely

to be the cause of the increase in risk taking observed by Grossman and Eckel (2015).

When the skew of the lotteries increases, like GE2015, 29.4% of subjects choose a

more risky lottery in the third round than the first round. However, when the lotteries

are presented in reverse order, the average level of risk taking increases as the skew

of the newly-introduced lotteries decreases, and 17.9% of subjects in this treatment
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choose a more risky lottery in the third round than the first round. Although this

increase in risk taking is not statistically significant, it is clearly inconsistent with the

hypothesis that the presence of a long shot causes individuals to increase risk taking.

Moreover, the level of risk taking is nearly identical across treatments in the first

round regardless of whether the lotteries have the most skew or they have zero skew,

and a slightly greater proportion of subjects decrease risk taking when skew increases

(13.2%) than when skew decreases (11.9%). An additional 10% of subjects in both

treatments both increase and decrease risk taking over the three rounds. Thus, there

is a substantial level of adjustment in risk-taking in both directions, regardless of the

order in which the lotteries are presented, but presenting the lotteries so that skew

increases appears to introduce a framing bias that encourages subjects to move down

and to the right.

Although it appears unlikely that skew induces subjects to increase risk taking, the

GE Task is a valuable tool that provides an efficient method to measure both skew and

risk preferences simultaneously and distinguish between them. The preponderance

of evidence suggests that risk preferences and skew preferences are distinct, and

individuals tend to be both risk averse and skew seeking. Most multiple price lists,

such as the commonly-used MPL introduced by Holt and Laury (2005) are constructed

based on the underlying assumption that preferences are described by expected utility

and, thus, are not designed to disentangle these distinct preferences (Drichoutis and

Lusk, 2016). Although the decisions from MPLs can be used to estimate parameter

values for functionals derived from prospect theory, which allow for the possibility

that subjects overweight small probabilities for the long shot, parameter estimates

from maximum likelihood estimation are often not robust to the various assumptions

that must be made to estimate them (Harrison, 2006). The GE Task eliminates

the need to make these assumptions, but experimenters must be cautious of the

framing effects that may cause individuals to appear to be more risk tolerant and

skew seeking.

Section 2 describes the skewed lottery task introduced by Grossman and Eckel

(2015) in more detail and provides a more detailed discussion of the potential biases.

Section 3 introduces the modified task used in for this study. Section 4 summarizes

the results and Section 5 concludes.
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2 GE Skewed Lottery Task: Loss Aversion and

Framing Effects

In the GE Task, the subject is initially presented the six lotteries (Option A through

Option F) shown in Panel A of Table 1 in Round 1.1 The lotteries become more risky

moving from left to right—Option A has both the smallest expected value ($5.00) and

the smallest standard deviation ($0) and Option F has the largest expected value ($9)

and largest standard deviation ($15). In Round 1, the subject chooses which of the

six options she prefers and this choice reveals information about her risk preferences.

In the subsequent two rounds, the expected values and the standard deviations of

the lotteries are held constant but the skewness of each lottery increases. Panel B

of Table 1 shows the payoffs when skewness is increased to 1 and Panel C shows

the payoffs when skewness equals 2. In Round 2, the subjects is presented with the

twelve lotteries in Panels A and B, and in Round 3, the subject is presented with all

eighteen lotteries.2

Notice that introducing more skew in Rounds 2 and 3 causes the worst potential

outcome to improve with each round, and, in particular, the magnitude of the

potential loss in Options D through F decreases. In fact, Option D flips from negative

to positive between Rounds 2 and 3. Thus, an alternative explanation for why

subjects may choose options with more skewness and more risk is because the worst

option is improving and the magnitude of the potential loss is decreasing. For the

lotteries in which the worst possible outcome is a loss, the range of improvement

(i.e., smaller potential losses) varies from $0.71 to $1.20 and averages $0.925 when

skew is increased. This improvement may be sufficiently large in magnitude to induce

subjects to increase risk taking since the difference in expected value between adjacent

lotteries is $1.00 and individuals are estimated to weight potential losses twice as

much as potential gains (Tversky and Kahneman, 1992; Barberis, 2013). Consider

for instance a subject who selects Option C in Round 1 when the potential loss for

Option D is $1.00. In Round 2, there is the 1% possibility of winning $51.10 and the

potential loss for Option D is only $0.29. Increasing skew does more than introduce

1I round the outcomes to the nearest nickel to reduce cognitive effort and to reduce subject
suspicions that a trick may be hiding in more complex numbers.

2GE2015 did not allow subjects to select a different lottery in the same row as the current
selection. That is, subjects could not alter the riskiness of their choices without increasing skew. I
did not restrict subject’s choices in this way. Any presented lottery was available for selection in
each round.
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a long-shot outcome, it simultaneously decreases the potential loss.

Table 1: GE Skewed Lottery Task

Panel A: Skew=0
Probability Option A Option B Option C Option D Option E Option F

50% $5.00 $3.00 $1.00 -$1.00 -$3.00 -$6.00
Round 1 49% $5.00 $9.00 $13.00 $17.00 $21.00 $24.00

1% $5.00 $9.00 $13.00 $17.00 $21.00 $24.00

Expected Value $5.00 $6.00 $7.00 $8.00 $9.00 $9.00
Standard Deviation $0.00 $3.00 $6.00 $9.00 $12.00 $15.00

Panel B: Skew=1
Probability Option A Option B Option C Option D Option E Option F

50% $5.00 $3.24 $1.50 -$0.29 -$2.05 -$4.80
Round 2 49% $5.00 $8.53 $12.05 $15.60 $19.10 $21.65

1% $5.00 $20.35 $35.75 $51.10 $66.45 $80.80

Expected Value $5.00 $6.00 $7.00 $8.00 $9.00 $9.00
Standard Deviation $0.00 $3.00 $6.00 $9.00 $12.00 $15.00

Panel C: Skew=2
Probability Option A Option B Option C Option D Option E Option F

50% $5.00 $3.45 $1.85 $0.28 -$1.30 -$3.85
Round 3 49% $5.00 $8.25 $11.50 $14.80 $18.05 $20.30

1% $5.00 $23.70 $42.70 $66.05 $80.40 $98.25

Expected Value $5.00 $6.00 $7.00 $8.00 $9.00 $9.00
Standard Deviation $0.00 $3.00 $6.00 $9.00 $12.00 $15.00

Notes: All currency units are in 2018 U.S. dollars.

Order and position effects may also bias subject choices as well. I am unaware of

any studies that have explored these effects in the context of preferences for skew,

but in the context of the elicitation of risk preferences, two prior studies indicate that

the order and position of choices may significantly alter perceived risk preferences.

Lévy-Garboua et al. (2012) find that reversing the conventional order of the Holt and

Laury multiple price list (MPL), such that the probability of the greater outcome

in each option is decreasing rather than increasing, results in more safe choices (i.e.,

more risk aversion).3 Andersen et al. (2006) test whether subjects have a preference

for switching in the middle of an MPL, but find an asymmetric pattern in which

“skewing” the MPL toward low probabilities results in subjects appearing more risk

averse, while skewing it toward the high probabilities has no effect.

The evidence from the literature exploring order and position effects in choice

behavior increasingly suggests that the effects are context dependent. Some studies

3Habib et al. (2017) find the opposite effect from Lévy-Garboua et al. (2012) but they also altered
outcomes magnitudes when they change order.
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find that choices reflect “edge aversion” because people tend to disproportionately

select choices in the middle (Christenfeld, 1995; Valenzuela and Raghubir, 2009),

while others find an “edge advantage” because people tend to over-select choices on

the far left or right of a list, or the top or bottom (Nisbett and Wilson, 1977; Dayan

and Bar-Hillel, 2011; Ert and Fleischer, 2016). The choice-context also appears to

determine whether there is a “primacy” effect, where the first choice is advantaged,

or a “recency” effect, where the last choice is favored. Several studies have attempted

to identify the mechanism driving these biases and organize the disparate findings to

provide some guidelines for what biases are likely to dominate in particular choice-

contexts based on patterns that have emerged. For instance, the primacy effect

appears more likely to dominate when choices are presented simultaneously, like on

an election ballot (Miller and Krosnick, 1998) where as the recency effect is more

likely to prevail when choices are presented sequentially (de Bruin, 2005; Unkelbach

et al., 2012), but not always. de Bruin and Keren (2003) posit that individuals

will place more decision weight on unique attributes of newly introduced options

than non-unique attributes in a sequential, step-by-step task, and, moreover, the

recency effect will only dominate if the unique attribute has a positive valence, but it

will not if the unique attribute has a negative valence. Bar-Hillel (2015) proposes

that the edge bias depends on the degree of cognitive processing required: an edge

aversion is likely to manifest when a choice requires a little cognitive processing,

but an edge advantage is more likely to manifest when more cognitive processing

is required. Thus, if position and order effects are significantly impacting subjects

choices in the skew lottery task introduced by Grossman and Eckel (2015), then we

should expect them to demonstrate a recency bias and an edge advantage because

the task uses a step-by-step sequential procedure in which the unique attributes of

the newly-introduced lotteries have positive valence and the task requires cognitive

processing.

3 Experimental Design

To explore whether diminishing loss aversion is a primary reason why subjects increase

skew and risk taking, I modify Rounds 2 and 3 of the GE task. In particular, I

construct lotteries with the same expected values and skew as the lotteries in Panels B

and C of Table 1, but fix the worst possible outcome across the rounds. Panels A and
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B of Table 2 show the payoffs for this Modified GE Task along with their expected

values and standard deviations, which were not shown to subjects. Because it is not

possible to hold expected value, standard deviation, and the worst possible outcome

constant when skew is increased, this modification causes slight increases in standard

deviation. The largest increase in standard deviation as a result of this modification is

$2.49, and Brünner et al. (2011) provide evidence that negligible changes in standard

deviation, such as these, do not significantly effect subject choices. Figure 1 shows

how the choices in Rounds 1 and 2 were presented to subjects.

Table 2: Modified Skewed Lottery Task

Lotteries are identical when skew equals zero.

Panel A: Skew=1
Probability Option A Option B Option C Option D Option E Option F

50% $5.00 $3.00 $1.00 -$1.00 -$3.00 -$6.00
Round 2 49% $5.00 $8.75 $12.50 $16.25 $20.00 $22.70

1% $5.00 $21.60 $38.20 $54.80 $71.40 $87.05

Expected Value $5.00 $6.00 $7.00 $8.00 $9.00 $9.00
Standard Deviation $0.00 $3.26 $6.52 $9.77 $13.04 $16.30

Panel B: Skew=2
Probability Option A Option B Option C Option D Option E Option F

50% $5.00 $3.00 $1.00 -$1.00 -$3.00 -$6.00
Round 3 49% $5.00 $8.65 $12.25 $15.90 $19.55 $22.20

1% $5.00 $26.80 $48.60 $70.45 $92.25 $113.05

Expected Value $5.00 $6.00 $7.00 $8.00 $9.00 $9.00
Standard Deviation $0.00 $3.50 $7.00 $10.49 $13.99 $17.49

Notes: All currency units are in 2018 U.S. dollars.

Figure 1: Presentation of Skewed Lottery Task

(a) Modified GE Task: Round 1

(b) Modified GE Task: Round 2
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To explore the impact of framing effects half of the subjects were presented with

the lotteries in Panel E first and then the options with less skew were successively

added. Thus, subjects completed the skewed lottery task under one of two conditions:

• LA Treatment: the lotteries in the Modified GE Task with zero skew were

were presented first, similar to GE2015.

• LA+F Treatment: the lotteries in the Modified GE Task with skew equal to

two were presented first.

In total, the experiment included six tasks in which a subject’s performance and

decisions impacted his or her payment: two nine-item cognitive ability tests (tasks 1

and 3), skewed lottery task (task 2), beauty contest game (task 4), trust game (task

5), and risk preference task (task 6). All subjects completed the skewed lottery task

second, and the results for tasks 1, 2, 3, and 6 were not revealed until the end of the

experiment.

To eliminate the possibility that any subject could lose money as a result of

participating in the experiment, subjects received a $6.00 show-up payment and it

was explained in the oral instructions, which were read at the beginning of each

session, that they would have the opportunity to put some or all of the show-up

payment at risk. These instructions, which are included in the Appendix, explicitly

stated that a subject was not required to choose an option that put the show-up

payment at risk and even if they lost it all in this task, they would still have positive

earnings at the end of the experiment.

4 Results

Subjects were recruited from more than thirty different courses across fifteen different

disciplines at the University of Montana. The experiment was conducted in a computer

lab over twenty-four sessions between October 2017 and April 2018. The 152 subjects

who completed the skewed lottery task earned an average of $7.20 on the task, which

is consistent with the expected value predicted from their choices.4

4A total of 160 subjects completed the entire experiment, but the Round 3 choices for the first
eight subjects were lost due to a coding error. Subjects earned an average of $32.94 for the entire
experiment, which took about an hour to complete.
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4.1 Skew Preferences

Do subjects prefer skewed lotteries?

Subjects in both treatments prefer skewed lotteries even when the worst potential

outcomes are held constant and the order of the tasks is reversed. The percentage

of subjects who prefer skewed lotteries decreases significantly, however, as a result

of these changes. Table 3 shows the distribution of subjects’s choices in each round,

and the proportion of subjects who choose lotteries with the indicated skew. Three-

quarters of the subjects in the LA Treatment increase the skew of their preferred

gamble in Round 2. In Round 3, 63.2% of subjects choose a lottery with a skew

equal to two and approximately 15% of subjects chose a lottery with a skew equal to

one. In total, 77.9% of subjects in the LA Treatment chose an option with positive

skew, which is less than the 88% of subjects who increased the skew of their choices

in GE2015, but, clearly, a significant majority still prefer skewed lotteries.5

Table 3: Lottery Choice Skew Distribution by Round

Round 1 Round 2 Round 3
Skew = 0 0 1 0 1 2

LA Treatment 100 25 75 22.1 14.7 63.2

Skew = 2 0 2 1 0 2 1 0

LA + F Treatment 94.0 6.0 56.0 38.1 6.0 50.0 17.9 32.1

Notes: Numbers shown in each cell are percentages. May not sum to 100.0 because of rounding.

Option A has zero skew in all three rounds in both treatments.

When the order of the decisions was reversed, the proportion of subjects who

preferred a skewed gamble decreases an additional ten percentage points. Nearly

one-third of subjects reduce the skew of their preferred gamble from two to zero in

the LA+F Treatment, leaving 67.9% of subjects choosing a lottery with positive

skew (Table 3, Panel B). This proportion is twenty percentage points less than

the percentage who chose an option with positive skew in GE2015, and it is also

less than the 77.9% of subjects who chose an option with positive skew in the LA

Treatment and, although a test of whether the two proportions are equal fails to

5Round-by-round distribution of lottery choices by risk and skew are shown in Table 7 in the
Appendix.
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reject the null hypothesis (p=0.167), a test of whether the distribution of skew are

equal across treatments rejects the null hypothesis that they are at the 10 percent

level (p-value=0.097, Wilcoxon rank sum test).6

Overall, these results indicate the preference for skewness is dampened when the

magnitude of the potential losses are held constant, and reversing the order of the

choices dampens the preference for skewness even further. Still, a strong preference

for skew remains even with consideration of these factors.

4.2 Risk Preferences and Skewed Lotteries

Do skewed lotteries cause subjects to choose more risky options?

Following GE2015, I investigate changes in risk taking by ranking Options A through

F from 1 to 6, respectively, based on the ordinal ranking of their riskiness. Based on

that measure, Panel A of Table 4 shows that the mean riskiness of subjects’ choices

increases from 3.63 to 3.89 between Round 1 and Round 3 in the LA Treatment

(p-value=0.060, two-sided t-test; p-value=0.066, Wilcoxon matched-pairs test). Most

of this increase occurs between Rounds 1 and 2 when nearly 28% of subjects increase

the riskiness of their preferred lottery, which outweighs the almost 15% who chose a

less risky lottery. Between Round 2 and Round 3, the percentage of subjects who

increase the riskiness of their lottery and those who decrease the riskiness essentially

offset one another and the average riskiness of subjects choices increases negligibly.

Notably, even though lotteries with less skew were introduced in the LA+F

Treatment, the average riskiness of subjects’ choices increases from 3.69 in Round 1

to 3.76 in Round 3 in this treatment as well (Panel B of Table 4), but the difference

between the rounds is not statistically significant (p-value=0.470, two-sided t-test; p-

value=0.573, Wilcoxon matched-pairs test). Additionally, more than 13% of subjects

increase risk taking in each of Rounds 2 and 3 in the LA+F Treatment. This

percentage is less than the 27.9% who increase risk taking in Round 2 in the LA

Treatment (p-value=0.022, equal proportions test), but it is slightly more than the

11.8% who increase risk taking in Round 3 in the LA Treatment (p-value=0.805,

equal proportions test). Importantly, the average riskiness of subjects’ choices in each

round across the treatments are not statistically different (p-value=0.806 (Round

6An ordered probit model in which the dependent variable is the skew of the Round 3 selection
of the subject also indicates that there is a significant order effect.
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Table 4: Average Riskiness and Change in Riskiness by Round

Panel A: LA Treatment

Mean Median % Decreased % Increased
Risk Risk Risk Risk

Round 1 (Skew=0) 3.63 3 – –
Round 2 (Skew=1) 3.88 4 14.7 27.9
Round 3 (Skew=2) 3.90 4 8.8 11.8

Panel B: LA+F Treatment

Mean Median % Decreased % Increased
Risk Risk Risk Risk

Round 1 (Skew=2) 3.69 4 – –
Round 2 (Skew=1) 3.75 4 11.9 13.1
Round 3 (Skew=0) 3.76 4 9.5 13.1
Notes: % Increased Risk is the percentage of subjects who increase the

riskiness of their choices from the prior round. % Decreased Risk is the

percentage of subjects who decrease the riskiness of their choices from the

prior round.

1), p-value=0.583 (Round 2), p-value=0.572 (Round 3), two-sided t-tests), nor are

they distributed differently (p-value=0.818 (Round 1), p-value=0.632 (Round 2),

p-value=0.592 (Round 3), Wilcoxon rank-sum test). That is, even though subjects

in the LA Treatment faced choices with zero skew in the first round and those in

the LA+F Treatment faced choices with skew equal to two, the average level of risk

taking is not significantly different, nor is it significantly different in Round 3.

The most striking finding in GE2015 is that 37.6% of subjects increase risk taking

at least once in response to the introduction of skewed lotteries, and 42.7% of subjects

who chose a lottery with greater skew also increase risk taking at least once. Table 5

summarizes changes in risk taking by showing the share that decrease risk taking at

least once and do not increase risk taking in a different round (Decrease), the share

that made no changes to risk taking over the three rounds (No Change), the share

that increase risk taking in one round and decrease it in another (Both), and the

share that increase risk taking at least once and do not decrease it in another round

(Increase). The far right column of Panel A shows that more than one-quarter of

subjects increase risk taking in the LA Treatment: 26.5% of subjects (18/68) increase

risk taking at least once and 30.2% (16/53) of those who increase skew at least once

also increase risk taking at least once. This reduction in risk taking is consistent with
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the hypothesis that part of the increase in risk taking in GE2015 is a result of smaller

potential losses in Rounds 2 and 3 when skew is introduced.7

Table 5: Summary of Changes in Risk Taking

Panel A: LA Treatment
Freq. Decrease No Change Both Increase

All Subjects 68 13.2 50.0 10.3 26.5
Subjects Who Increase Skew 53 11.3 47.2 11.3 30.2

Panel B: LA+F Treatment
Freq. Decrease No Change Both Increase

All Subjects 84 11.9 61.9 9.5 16.7
Subjects Who Decrease Skew 42 19.0 42.9 16.7 21.4

Notes: Numbers shown in each cell are percentages.

More importantly, though, the choices in the LA+F Treatment show that even

when subjects are presented with lotteries with less skew a non-trivial proportion of

subjects increase risk taking (Panel B): 16.7% of all subjects (14/84) in the LA+F

Treatment increase risk taking at least once when presented with skewed lotteries

and 21.4% of subjects (9/42) in the LA+F Treatment who decrease skew increase

risk taking at least once. The proportion of subjects who increase risk taking in the

LA Treatment is larger than the LA+F Treatment, but tests of the null hypothesis

that these proportions are equal across treatments fail to reject the null (p=0.140

for all subjects, p=0.336 for subjects who change skew). Table 5 also shows that at

least 10% of subjects decrease risk taking in both treatments. In fact, very similar

proportions of subjects decrease risk taking at least once in both treatments (LA

Treatment=13.2% and LA+F Treatment=11.9%). For subjects who change the skew

of their preferred lotteries, a greater proportion in the LA+F Treatment decrease

risk taking (19.0%) than in the LA Treatment (11.3%), but these proportions are not

statistically different either (p=0.291).

Given that at least 40% of the subjects who change risk taking either decrease

risk taking or both increase and decrease risk taking, in addition to the potential for

these changes to differ in magnitude, considering only the proportion of subjects who

7Both percentages are more than 10 percentage points less than GE2015 and are statistically
significantly different from the corresponding percentages in GE2015 (p-value=0.058 from test that
first proportion equals 0.376 and p-value=0.066 from test that second proportion equals 0.427).
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increase risk taking does not give a complete picture of the risk shifting that happens

over the three rounds. An alternate measure of whether introducing lotteries with

more (or less) skew affects risk taking is the difference between the riskiness of a

subject’s choice in Round 3 and her choice in Round 1, which is denoted Difrisk.8

Table 6 summarizes this measure for the two treatments. On average, subjects in the

LA Treatment choose a lottery in Round 3 that is 0.265 more risky than the lottery

chosen in Round 1. Subjects in the LA+F Treatment also choose a lottery in Round

3 that is more risky than the lottery chosen in Round 1, but the difference between

the lotteries is not as large as the LA Treatment. Still, tests of the null hypothesis

that Difrisk is equal across the two treatments fails to reject the null (p-value=0.245,

two-sided t-test; p-value=0.219, Wilxcon rank-sum test). Furthermore, the median in

both treatment equals zero.

Approximately half of subjects (44.1%) chose a lottery in Round 3 with a different

level of risk as Round 1 in the LA Treatment. Nearly thirty percent (29.4%) of

subjects increase the riskiness of their preferred lottery, but 14.7% reduce the riskiness

of their preferred lottery over the three rounds, and the proportion who increase

risk taking is significantly greater than those who reduce it (p-value=0.039, equal

proportions test). In the LA+F Treatment, 32.1% of subjects change the riskiness

of their preferred lotteries, with nearly equal proportions increasing or decreasing

the riskiness over the three rounds as in the LA Treatment. In particular, 17.9%

of subjects increase risk taking when lotteries with less skew are introduced and

14.3% decrease risk taking (p-value=0.529, equal proportions test). The percentage

of subjects who increase risk taking in the LA+F Treatment is less than the 29.4%

who increase risk taking in the LA Treatment at a 10-percent level of statistical

significance (p-value=0.093, equal proportions test), and it is the difference between

the two that is likely the result of framing effects. Most of the increase in risk taking,

and the decrease in risk taking, appears to be the consequence of subjects choosing

lotteries with combinations of risk and skew that better satisfy their preferences.

8The mean of Difrisk equals the difference between mean riskiness in Round 3 and Round 1
shown in Table 4 for each treatment.
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Table 6: Difference in Risk Taking Between Rounds 3 and 1 (Difrisk)

LA Treatment LA+F Treatment

Mean 0.265 0.071
Median 0 0
Minimum -2 -2
Maximum 3 4
% with Difrisk> 0 29.4 17.9
% with Difrisk< 0 14.7 14.2

5 Conclusion

The skewed lottery task introduced by Grossman and Eckel (2015) is an efficient

method to simultaneously measure individuals’ risk and skew preferences and disen-

tangle these distinct preferences without assumption-laden estimation procedures.

In addition to adding to the literature that indicates that people tend to like skew,

they also find that a large proportion of subjects increase risk taking when lotteries

with more skew but equal expected value and variance are introduced. I modified

their skewed lottery to eliminate the effects of loss aversion and continue to find that

more than three-quarters of subjects still prefer lotteries with skew to those without.

However, by reversing the order in which the lotteries are presented, I find evidence

that indicates that the increase in risk taking they observe is unlikely to be caused

by the introduction of the long shot. A substantial share of subjects decrease risk

taking as well as increase risk taking and it is more likely that most of the changes in

risk taking are due to subjects choosing lotteries with risk and skew attributes that

better suit their preferences. The remainder of the increase in risk taking that they

observe when skew is added is likely due to framing effects.

Despite the evidence of framing effects, the ability of the GE Task to disentangle

risk and skew preferences with a three-decision task that takes less than ten minutes

should encourage its use to efficiently measure these preferences.9 There are several

potential solutions to the framing problem. One solution is to simply randomize

the order in which the lotteries with skew are introduced. A second solution is to

present subjects with two versions of the GE Task: one with increasing skew and the

other with decreasing skew. The payoffs across the versions will need to differ so that

the task will be more than a consistency check, but this can be done by scaling the

9Only two subjects spent more than ten minutes on this task, including instructions, and the
average was less than five minutes.
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payoffs. This alternative assumes individuals skew preferences are unaffected by the

scale of the payoffs, but this is an assumption that can, and should, be tested.
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A Appendix

A.1 Oral Instructions

(Read aloud before experiment starts to subjects)

Thank you for participating in this experiment. Your participation will allow us to

explore questions that economists have about individual decision making, preferences,

and cognitive ability.

This experiment will have multiple sections. In some sections, you will have the

opportunity to make choices and answer questions that may affect your payment.

Please read the instructions carefully to ensure that you understand whether, and

how, your choices in a particular section will affect your payment.

Additionally, some of the sections will ask you to make choices that reveal your

attitudes or preferences. There are no correct answers for these choices. Other

sections will ask you questions that do have a correct answer. Please do your best to

answer these questions correctly.

After you have completed the experiment, you will reach a page that displays

your total payoff for participation in the experiment today. This page asks you to

stop and raise your hand so that we can verify your payoff, please quietly raise your

hand when you reach this page and we will verify payment.

You will be paid in cash today before you leave. Everyone here will start the

experiment with a $6 show-up payment. During Section 2 of the experiment, you will

have the opportunity to “wager” some or all of that $6 in order to have a chance at

getting a much larger payoff. Someone who chooses this option could lose some or all

of his or her show-up payment. However, you are not required to choose an option

that puts your show-up payment at risk. Moreover, other sections of the experiment

will allow you to have the chance to receive money. As a result, everyone here will be

paid at least $0.30 at the end of the experiment, no matter what happens.

If you decide to leave early, you may do so. If you do leave early, you will be

allowed to keep the $6 show-up payment, but you will forfeit any experimental

earnings.

We understand that you may have questions, but it is important that we maintain

the integrity of the experiment by minimizing talking and other disruptions. If you

have any questions before or during the experiment, please write it down on the card

next to your computer, raise your hand, and wait until one of us comes over to your
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computer terminal. If it is a question that can be answered without compromising

the integrity of the experiment, then we will do so.

Finally, we ask that you do not discuss this experiment with anyone who may

also participate in this experiment. Thank you.

A.2 Lottery Choice Distribution by Round

Table 7: Skewed Lottery Choices

Panel A: LA Treatment

Round 1
Option A Option B Option C Option D Option E Option F Skew Total

Skew=0 4 9 23 12 12 8 68

Round 2
Option A Option B Option C Option D Option E Option F Skew Total

Skew=0 2 4 4 2 3 2 17 (25.0%)
Skew=1 0 7 14 10 9 11 51 (75.0%)
Riskiness 2 11 18 12 12 13

Round 3
Option A Option B Option C Option D Option E Option F Skew Total

Skew=0 3 3 4 2 1 2 15 (22.1%)
Skew=1 0 1 3 5 0 1 10 (14.7%)
Skew=2 0 4 11 9 9 10 43 (63.2%)
Riskiness 3 8 18 16 10 13

Panel B: LA+F Treatment
Lotteries presented in reverse order—most skewed to no skew

Round 1
Option A Option B Option C Option D Option E Option F Skew Total

Skew=2 5 16 18 20 11 14 84

Round 2
Option A Option B Option C Option D Option E Option F Skew Total

Skew=2 1 6 11 9 10 11 48 (57.1%)
Skew=1 4 8 8 10 3 3 36 (42.9%)
Riskiness 5 14 19 19 13 14

Round 3
Option A Option B Option C Option D Option E Option F Skew Total

Skew=2 0 4 10 6 11 11 42 (50.0%)
Skew=1 0 3 2 6 4 0 15 (17.9%)
Skew=0 5 7 7 5 1 2 27 (32.1%)
Riskiness 5 14 19 17 16 13

Notes: Subjects who chose Option A in rounds with positive skew are shown as choosing Option A with Skew=0.
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