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to have a lasting impact on most of the subjects and thus one would not expect a dramatic
wealth effect.24 However, Eeckhoudt and Schlesinger (2006) require that prudent and temperate
people hold the specified preference relation no matter how trivial the stakes.

We have no other benchmark results to which we can compare our data for temperance.
For prudence, our numbers seem to support the findings of Tarazona-Gomez, who measures
the strength of the prudence effect within an EU-based setting and finds that her subjects were
mostly prudent, but not very much so. Our results also support the empirical conclusions of
Dynan (1993), who finds evidence of very weak prudence, using an EU-based methodology.

We think our results have implications that are much broader than many people initially
realize. For example, in an EU framework, both CARA utility and CRRA utility are used with
great frequency. Each of these utility forms always displays both prudence and temperance.
But, to the extent that our results are not due to other behavioural effects, they would reject
these classes of utility, since we find preferences to be somewhat intemperate. Likewise, the
sometimes-used quadratic form of utility has both zero prudence and zero temperance, neither
of which is supported by our experiment.

Similarly, non-EU theories should be cognizant of these higher order risk effects. The
literature has developed alternative concepts for risk aversion, such as ambiguity aversion (see
Schmeidler, 1989) and loss aversion (see Kahneman and Tversky, 1979). However, we are not
aware of any efforts to extend these higher order risk effects.

Although we showed that our ten tasks would lead to the prudent choices or intemperate
choices under CPT with parameters similar to Tversky and Kahneman (1992), not all individuals
would be expected to have exactly the same preferences. Indeed, these parameters for CPT are
calibrated to fit the average data in Tversky and Kahneman (1992). In addition to varying the
CPT parameters, there also are many variations in the functional forms used for both the value
function and the weighting function. Most of these are analysed in Stott (2006). Moreover,
Köszegi and Rabin (2006) have recently come up with alternative ways to incorporate the
reference point into these types of models.25

Given the importance of higher order risk effects for predicting certain types of behaviour,
there is a need for future behavioural research. What would happen with different subjects in
the laboratory; or what would happen if our lotteries were embedded into field experiments?
Perhaps more temperate behaviour would be observed in a different type of experiment or if
the stakes were much higher. To the extent that future endeavours have findings similar to ours,
it would call for newer theoretical work to help explain the resulting behaviour and generate
new testable hypotheses.

APPENDIX: SUBJECT DIRECTIONS, COMPREHENSION
HANDOUT, AND VERSION 1

Experiment on decision making under uncertainty: higher order effects

Instructions: You are participating in a research study on decision making under uncertainty. At the end of
the study you will be paid your earnings in cash and it is important that you understand how your decisions affect

24. This is generally true for laboratory experiments studying risk aversion. See, for example, Deck, Lee, and
Reyes (2008) and Post et al. (2008). As an extreme stakes effect, one can note the Mega Millions lottery jackpot of
6 March 2007, which was $390 million, was split equally between two winners. Given that the net payout on a lottery
ticket is usually around 50 cents on the dollar, we might conclude these two winners were risk lovers. Yet, we doubt
that either one of these two winners would have tossed a coin on the fair bet: “winner takes all”.

25. Since using expected wealth as the reference point is also one possibility in Köszegi and Rabin (2006), our
CPT results could also be interpreted as applying in at least one version of their setting.
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your payoff. If you have questions at any point, please let a researcher know and someone will assist you. Otherwise,
please do not talk during this study and please turn off all cell phones.

On the following sheets there is a series of 10 tasks. Once you have completed these sheets, one of the ten tasks
will be randomly selected by rolling a ten-sided die to determine your payoff. Each task starts with a fixed amount
of cash that includes the $5.00 participation payment that you are receiving and two additional items. The additional
items will be cash or lotteries, and a coin toss will determine if you receive these items. A lottery has a 50% chance
of having an amount of money added to your payoff and a 50% chance of that amount of money being subtracted
from your payoff.

5 −5
represents the lottery in which you could have US$5.00 added to or subtracted from your payoff. How

much money you would receive from the lottery will be determined by a spinner that is half green and half red. If the
spinner stops on green, the amount will be added to your payoff, but if it lands on red, the amount will be subtracted
from your payoff. You are welcome to inspect the coin, die, and spinner at any time.

In each task, you determine whether you prefer to receive the first additional item when the coin toss lands on
Heads or Tails. You will also determine whether you prefer to receive the second item on the Same or Different
outcome of the coin toss as the first item. There is only one coin toss, and you are deciding whether you want the
two items combined (so that you receive both or neither) or the two items separated (so that you receive one or the
other). If you receive two lotteries, there will be independent spins for each.

Your choice will not affect the expected value of the task, which is the average amount that you would be paid
from going through the task many, many times. Please note that you cannot lose your own money or the $5.00
participation payment that you are receiving for completing this study.

PLEASE DO NOT CONTINUE UNTIL INSTRUCTED TO DO SO!

This page contains practice problems that will not impact your payoff in any way.

Practice #1) You will receive $20 +

10 −10
if the coin lands on Heads or

Tails
and $5.00 if the coin lands on the

Same
or Different outcome.

Suppose you made the indicated responses.

If your coin toss landed on Heads, your payoff would be .
If your coin toss landed on Tails and the spinner landed on Green, your payoff would be .
If your coin toss landed on Tails and the spinner landed on Red, your payoff would be .

Practice #2) You will receive $20 +

10 −10
if the coin lands on Heads or

Tails
and $5.00 if the coin lands on the Same or

Different
outcome.

Suppose you made the indicated responses.

If your coin toss landed on Heads, your payoff would be .
If your coin toss landed on Tails and the spinner landed on Green, your payoff would be .
If your coin toss landed on Tails and the spinner landed on Red, your payoff would be .

Practice #3) You will receive $15 +

5 −5
if the coin lands on

Heads
or Tails and $5.00 if the coin lands on the

Same or
Different outcome.

Suppose you made the indicated responses.

If your coin toss landed on Heads and the spinner landed on Green, your payoff would be .
If your coin toss landed on Heads and the spinner landed on Red, your payoff would be .
If your coin toss landed on Tails, your payoff would be .

Practice #4) You will receive $15 +

5 −5
if the coin lands on

Heads
or Tails and

10 −10
if the coin lands on the Same or

Different
outcome.
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1418 REVIEW OF ECONOMIC STUDIES

Suppose you made the indicated responses.

If your coin toss landed on Heads and the spinner landed on Green, your payoff would be .
If your coin toss landed on Heads and the spinner landed on Red, your payoff would be .
If your coin toss landed on Tails and the spinner landed on Green, your payoff would be .
If your coin toss landed on Tails and the spinner landed on Red, your payoff would be .

Once you have completed this sheet, please raise your hand so that an experimenter can check your responses
and answer any questions you might have.

PLEASE DO NOT CONTINUE UNTIL INSTRUCTED TO DO SO!

These pages contain the ten decision tasks. One task will be randomly selected to determine your payoff.

Task #1) You will receive $30.00 +
25 −25

if the coin lands on Heads or Tails and $25.00 if the coin lands on the Same or Different outcome.

Task #2) You will receive $15 +

5 −5
if the coin lands on Heads or Tails and

5 −5
if the coin lands on the Same or Different outcome.

Task #3) You will receive $12.50 +

$9.00 if the coin lands on Heads or Tails and
5 −5

if the coin lands on the Same or Different outcome.

Task #4) You will receive $15 +

9 −9
if the coin lands on Heads or Tails and

1 −1
if the coin lands on the Same or Different outcome.

Task #5) You will receive $12.50 +

5 −5
if the coin lands on Heads or Tails and $1.00 if the coin lands on the Same or Different outcome.

Task #6) You will receive $55.00 +
25 −25

if the coin lands on Heads or Tails and
25 −25

if the coin lands on the Same or Different outcome.

Task #7) You will receive $10.50 +

$9.00 if the coin lands on Heads or Tails and
1 −1

if the coin lands on the Same or Different outcome.

Task #8) You will receive $55.00 +

5 −5
if the coin lands on Heads or Tails and

45 −45
if the coin lands on the Same or Different outcome.

Task #9) You will receive $12.50 +

$5.00 if the coin lands on Heads or Tails and
5 −5

if the coin lands on the Same or Different outcome.

Task #10) You will receive $14.50 +

9 −9
if the coin lands on Heads or Tails and $1.00 if the coin lands on the Same or Different outcome.

Please review your answers to verify that everything is marked the way you want it to be. Please raise your
hand when you are done, and an experimenter will approach you so that your payoff may be determined. Once you
have rolled the die to determine which round will be used in calculating your payoff, you may not change your
responses.
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The remainder of this sheet is to be completed by an experimenter.

Number rolled .
Result of coin toss .
Result of spinner (as necessary) .
Payoff .

Acknowledgements. The authors thank Bruno Biais (the editor) and three anonymous referees for very helpful
comments. They also thank Ana Ania, Louis Eeckhoudt, Urs Fischbacher, Patrick Roger, Christian Thomann, Andreas
Wagener, as well as seminar participants at C.O.R.E. and at the Universities of Munich, Hannover, and Augsburg, for
comments on an earlier draft of this paper.
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ÅGREN, M. (2006), “Prospect Theory and Higher Moments” (Uppsala University Economics Department Working
Paper #2006-24).

BATTALIO, R. C., KAGEL, J. H. and MACDONALD, D. N. (1985), “Animals’ Choices over Uncertain Outcomes:
Some Initial Experimental Results”, American Economic Review, 75, 597–613.

BELL, D. and FISHBURN, P. (2001), “Strong One-Switch Utility”, Management Science, 47, 601–604.
BERNOULLI, D. (1738), “Specimen Theoriae Novae de Mensara Sortis”, Commentarii Academiae Scientiarum

Imperialis Petropolitanae (Translated to English by L. Sommer, 1954, as “Exposition of a New Theory on the
Measurement of Risk”, Econometrica, 22, 23–36).

BIGELOW, J. P. and MENEZES, C. F. (1995), “Outside Risk Aversion and the Comparative Statics of Increasing
Risk in Quasi-Linear Decision Models”, International Economic Review, 36, 643–673.

CARROLL, C. D. (1994), “How Does Future Income Affect Current Consumption?”, Quarterly Journal of Economics,
109, 111–147.

CARROLL, C. D. and KIMBALL, M. S. (2008), “Precautionary Saving and Precautionary Wealth”, in Durlauf, S. N.
and Blume, L. E. (eds) The New Palgrave Dictionary of Economics online, 2nd edn (London: Palgrave Macmillan)
(http://www.dictionaryofeconomics.com/article?id=pde2008 P000359).

CHATEAUNEUF, A., GAJDOS, T. and WILTHIEN, P.-H. (2002), “The Principle of Strong Diminishing Transfer”,
Journal of Economic Theory, 103, 311–333.

CHIU, W. H. (2005), “Skewness Preference, Risk Aversion, and the Precedence Relations on Stochastic Changes”,
Management Science, 51, 1816–1828.

DECK, C. A., LEE, J. and REYES, J. A. (2008), “Risk Attitudes in Large Stake Gambles: Evidence from a Game
Show”, Applied Economics, 40, 41–52.

DITTMAR, R. F. (2002), “Nonlinear Pricing Kernels, Kurtosis Preference, and Evidence from a Cross Section of
Equity Returns”, Journal of Finance, 57, 369–403.

DYNAN, K. E. (1993), “How Prudent are Consumers?”, Journal of Political Economy, 101, 1104–1113.
EECKHOUDT, L., GOLLIER, C. and SCHNEIDER, T. (1995), “Risk-Aversion, Prudence and Temperance: A Unified

Approach”, Economics Letters, 48, 331–336.
EECKHOUDT, L., GOLLIER, C. and SCHLESINGER, H. (1996), “Changes in Background Risk and Risk Taking

Behavior”, Econometrica, 64, 683–689.
EECKHOUDT, L. and SCHLESINGER, H. (2006), “Putting Risk in its Proper Place”, American Economic Review,

96, 280–289.
EECKHOUDT, L. and SCHLESINGER, H. (2008), “Changes in Risk and the Demand for Saving”, Journal of

Monetary Economics, 55, 1329–1336.
GOLLIER, C. and PRATT, J. W. (1996), “Risk Vulnerability and the Tempering Effect of Background Risk”, Econo-

metrica, 64, 1109–1124.
GUISO, L., JAPPELLI, T. and TERLIZZESE, D. (1996), “Income Risk, Borrowing Constraints and Portfolio Choice”,

American Economic Review, 86, 158–172.
KAHNEMAN, D. and TVERSKY, A. (1979), “Prospect Theory: An Analysis of Decision under Risk”, Econometrica,

47, 263–291.
KIMBALL, M. S. (1990), “Precautionary Savings in the Small and in the Large”, Econometrica, 58, 53–73.
KIMBALL, M. S. (1992), “Precautionary Motives for Holding Assets”, in Newman, P., Milgate, M. and

Falwell, J. (eds) The New Palgrave Dictionary of Money and Finance (London: Macmillan).
KIMBALL, M. S. (1993), “Standard Risk Aversion”, Econometrica, 61, 589–611.

© 2010 The Review of Economic Studies Limited

D
ow

nloaded from
 https://academ

ic.oup.com
/restud/article/77/4/1403/1643954 by Lancaster U

niversity user on 24 M
ay 2021



Supplementary materials for Deck & Schlesinger, “Consistency of Higher Order Risk Preferences” 

Experiment Related Materials 

 

The directions were computerized and self-paced as was the comprehension quiz. Italicized 
headings were not observed by the participants.      

Page 1 of the Directions: 

You are participating in a research study on decision making under uncertainty.  At the end of 
the study you will be paid your earnings in cash and it is important that you understand how your 
decisions affect your payoff.  If you have questions at any point, please let a researcher know and 
someone will assist you.  Otherwise, please do not talk during this study and please turn off all 
cell phones. 

Page 2 of the Directions: 

In this study there is a series of 38 tasks. Each task involves choosing between Option A and 
Option B.  Once you have completed these tasks, one of the thirty-eight tasks will be randomly 
selected to determine your payoff.   

Page 3 of the Directions:  

Each option will involve amounts of money and possibly one or more 50-50 lotteries represented 
as a circle with a line through the middle.  A 50-50 lottery means there is a 50% chance of 
receiving the item to left of the line and a 50% chance of receiving the item to the right of the 

line.  For example,  is a 50-50 lottery in which you would receive either $8 or $12, each 
with an equal chance.  To determine the outcome of any 50-50 lottery, we will use a spinner.  
You are welcome to inspect the spinner at any point.     

Page 4 of the Directions: 

In some cases, one of the items in a 50-50 lottery may be another lottery.  For example, 

is a 50-50 lottery where you receive either $15 or you receive $4 plus the 50-50 

lottery .   

 

$15
$4
+

$8 $12

1 
 



 

Page 5 of the Directions: 

Continuing with the example, , there is a 50% chance that you would receive $15 
in the big 50-50 lottery and that would be it.  There is also a 50% chance that you would receive 

$4 + in the big 50-50 lottery.  Conditional on this outcome for the big 50-50 lottery, 
you would then have a 50% chance of receiving an extra $8 and a 50% chance of receiving an 
extra $12 in addition to the $4.  Therefore, the chance that you would end up with $4+$8 = $12 
is 0.5 × 0.5 = 0.25 = 25%.  The chance that you would end up with $4+$12 = $16 is 0.5 × 0.5 = 
0.25 = 25%.        

 

Page 6 of the Directions: 

Let’s look at a more complicated example.  is 50-50 lottery where you 

receive either $7 plus the 50-50 lottery  or you receive $5 plus the 50-50 lottery

, both of which include an additional 50-50 lottery.   

 

 

 

$15
$4
+

$8 $12

$7
+

$5
+

$5
$7

$2 $6

+
$5

$7
+

$2 $6

$5
$7

$2 $6

+

$5
$7

+
$2 $6



Page 7 of the Directions: 

In you could earn $10 if you get $5 + in the big lottery and 
then earn $5 in the second lottery.  This occurs with a 0.5 x 0.5 = 25% chance.  Alternatively, 
you could earn $14 with a 37.5% chance.  Notice that you could earn $14 by 1) earning $7 (in 
the big lottery) + $5 (in the middle lottery) +$2 (little lottery) which happens with a 0.5 x 0.5 x 
0.5 = 12.5% chance or 2) earning $7 (in the big lottery) + $7 (in the middle lottery) which 
happens with a 0.5 x 0.5 = 25% chance, or 3) earning $5 (in the big lottery) + $7 (in the middle 
lottery) +$2 (little lottery) which happens with a 0.5 x 0.5 x 0.5 = 12.5% chance.  Finally there 
are two ways that you could earn $18 which occurs with a 0.5 x 0.5 x 0.5 + 0.5 x 0.5 x 0.5 = 25% 
chance.    

 

 

 

 

 

 

 

 

 

 

 

 

 

Comprehension Quiz Screen 1 (with correct answers added): 

$7
+

$5
+

$5
$7

$2 $6

+
$5

$7
+

$2 $6
$5

$7
+

$2 $6



 

 

Comprehension Quiz Screen 2 (with correct answers added): 

 

 

Standardized Consent Form 



Consent to Participate in Paid BBRL Research Study 

This study is being conducted for research purposes by Dr. Cary Deck at the University of Arkansas.  Your 
participation in this study is voluntary and you are free to withdraw from the study at any point with no 
negative repercussions.     

Description and Procedures:  This is a research study about how people make decisions related to 
business.  Specific directions regarding the decision tasks will be given to you once the study begins.  The 
entire process is expected to last 90 minutes.   

Payment:  You may be paid for participating in this study.  How much you will be paid will be explained 
in the directions you will be given once the study begins. You cannot lose any of the money you 
currently have.  In order to be paid, you must sign the accompanying “Record of Participation Payment.”  
That form will be given to the University of Arkansas accounting office as any money you are paid is 
considered taxable income.  A copy may be kept by the researcher or the Behavioral Business Research 
Laboratory (BBRL).   

Risks and Benefits:  There are no known risks associated with this study.  There are no benefits to 
participation beyond the monetary payment.   

Video and Audio Recording:  Your voice or image may be recorded and analyzed as part of this study.  
Any other use of your recording would require a separate approval from you.     

Confidentiality:  All information regarding your decisions will remain confidential to the extent allowed 
by law and University policy.  Your responses and choices will not be associated with your name or other 
identifying information.  Your participation (but not your responses or behavior) in this study will be 
recorded in the BBRL’s database and may impact your eligibility for future BBRL studies.        

Additional Information:  X  There is no additional information. 
    �  Please see the addendum for additional information. 

IRB Approval:  This project has been reviewed by the Institutional Review Board at the University of 
Arkansas which oversees research involving human subjects.  Any questions or concerns can be directed 
to Ro Windwalker at irb@uark.edu. 

Voluntary Consent:    By signing the accompanying Record of Participation Payment, swiping your ID 
card, or providing your name or ID number, you certify that you are at least 18 years of age and have 
read (or have had read to you) the preceding information and that you understand its content.  
Additionally, you certify that you are voluntarily participating in this study and that you have had all of 
your questions, including those regarding the risk and benefits of participation, satisfactorily answered.   

A copy of this form will be given to you upon request.  Further questions can be directed to Nidhi Dahiya 
at ndahiya@walton.uark.edu or by phone at 479-372-2153.     



Record of Participation Payment 
 Name Signature UAID# or SS# 

if nonUA 
Payment 

 
1     
2     
3     
4     
5     
6     
7     
8     
9     
10     
11     
12     
13     
14     
15     
16     
17     
18     
19     
20     
21     
22     
23     
24     
25     

Date Researcher Signature Total Expenditure  
   
 
  



Graphical Presentation of all Tasks as presented to Subjects 

 

Task 
 

Option A Option B 

Paper 1 
Output 1 
Order 1 

 
 

Paper 2 
Output 2 
Order 1 

  



Paper 3 
Output 13 
Order 1 

  

Paper 4 
Output 3 
Order 2 

  

Paper 5 
Output 4 
Order 2 

  



Paper 6 
Output 5 
Order 2 

  

Paper 7 
Output 6 
Order 2 

  

Paper 8 
Output 7 
Order 2 

  



Paper 9 
Output 32 
Order 2 

  

Paper 10 
Output 33 
Order 2 

  

Paper 11 
Output 8 
Order 3 

  



Paper 12 
Output 9 
Order 3 

  

Paper 13 
Output 10 
Order 3 

  

Paper 14 
Output 11 
Order 3 

  



Paper 15 
Output 12 
Order 3 

  

Paper 16 
Output 34 
Order 3 

  

Paper 17 
Output 35 
Order 3 

  



Paper 18 
Output 14 
Order 4 

  

Paper 19 
Output 17 
Order 4 

  

Paper 20 
Output 19 
Order 4 

  



Paper 21 
Output 36 
Order 4 

  

Paper 22 
Output 15 
Order 4 

  

Paper 23 
Output 16 
Order 4 

  



Paper 24 
Output 18 
Order 4 

  

Paper 25 
Output 20 
Order 5 

  

Paper 26 
Output 21 
Order 5 

  



Paper 27 
Output 22 
Order 5 

  

Paper 28 
Output 37 
Order 5 

  

Paper 29 
Output 23 
Order 5 

  



Paper 30 
Output 24 
Order 5 

  

Paper 31 
Output 25 
Order 5 

  

Paper 32 
Output 26 
Order 6 

  



Paper 33 
Output 27 
Order 6 

  

Paper 34 
Output 28 
Order 6 

  

Paper 35 
Output 38 
Order 6 

  



Paper 36 
Output 29 
Order 6 

  

Paper 37 
Output 30 
Order 6 

  

Paper 38 
Output 31 
Order 6 

  

After a pilot session, additional tasks were constructed so that more observations for each order could be collected 
from each subject.  For the ease of the reader, the tasks were grouped by order and construction then numbered 
sequentially in the paper.  As a result the task numbers in this data output file do not match those in the paper.  
Both task numbers are given in this table.   

 



ONLINE  supplementary material, to accompany Noussair, Trautmann & van de 

Kuilen, Higher order risk attitudes, demographics, and financial decisions.  

 

Instructions for the LISS Panel participants for the Real treatment (translated from 

Dutch, the instructions for the other treatments and for the students differed only 

slightly from those given here) 

 

This questionnaire is about risk attitudes. Some people like to take risks while others prefer to avoid them. 

We ask you to make several choices between two options. Both options yield a prize, depending on rolls of 

six-sided dice performed by the computer. This questionnaire concerns your own preferences; there is no 

right or wrong answer.  

[following paragraph appeared in Real and Real-lowvar treatments only] 

There is a chance that you will be paid for real! At the end of the questionnaire, the computer will determine 

whether you will be paid for real. The chance that you will be paid for real is 1 in 10. If you are paid for 

real, the computer will randomly select one of the options you have chosen. The computer will then roll the 

dice to determine the prize from the option you have chosen. This prize will be transferred to your bank 

account.  

 

You can earn money 

Always choose the option you prefer. The option that you choose could be the one that is randomly selected 

by the computer to be paid for real.  

 

Explanation of part 1 

In part 1, you choose between two options, called “Option L” (left) and “Option R” (right). An example of a 

choice is given below: 

[Example of a risk aversion choice] 

As you see, in both options, a red die is rolled. In this example, “Option L” yields €45 if the roll of the red 

die is 1, 2, or 3. If the roll of the red die is 4, 5, or 6, “Option L” yields €15. In the example, “Option R” 

yields €25, irrespective of the roll of the red die.  

 

You can earn money 

Always choose the option you prefer; any option can be selected by the computer to be paid for real. Please 

make your choices between “Option L” and “Option R.”  

[5 risk averse questions] 

 

Explanation of part 2 

In addition to the red die, a white die will also sometimes be rolled in both options. An example of a choice 

is given below: 

[Example of a prudence choice] 



 

The white die is sometimes rolled 

As you see in the example, the white die is rolled if the roll of the red die is 4, 5, or 6 in “Option L,” while 

the white die is rolled if the roll of the red die is 1, 2, or 3 in “Option R.”  

 

The roll of the white die determines whether an amount will be added to, or subtracted from, the 

original prize resulting from the roll of the red die.  

In the example, if the roll of the white die is 1, 2, or 3, €15 is added to the prize resulting from the roll of the 

red die. If the roll of the white die is 4, 5, or 6, €15 is subtracted from this prize.  

 

You can earn money 

Always choose the option you prefer. The option that you choose could be the one that is randomly selected 

by the computer to be paid for real. Please make your choices between “Option L” and “Option R.”  

[5 prudence questions] 

 

Explanation of part 3 

In addition to the red and the white die, a black die will also sometimes be rolled under both options. An 

example of a choice is given below: 

[Example of a temperance choice] 

 

The white and the black die are sometimes rolled 

As you see in the example, the white and the black die are rolled if the roll of the red die is 4, 5, or 6 in 

“Option L”. In “Option R”, the white die is rolled if the roll of the red die is 4, 5, or 6, but the black die is 

rolled if the roll of the red die is 1, 2, or 3. 

 

The rolls of the white die and the black die determine whether an amount will be added to, or 

subtracted from, the original prize resulting from the roll of the red die.  

In the example, if the roll of the white die is 1, 2, or 3, €15 is added to the prize resulting from the roll of the 

red die. If the roll of the white die is 4, 5, or 6, €15 is subtracted from this prize.  

If the roll of the black die is 1, 2, or 3, €25 is added to the prize resulting from the roll of the red die in the 

example. If the roll of the black die is 4, 5, or 6, €25 is subtracted from this prize.  

 

You can earn money 

Always choose the option you prefer. The option that you choose could be the one that is randomly selected 

by the computer to be paid for real. Please make your choices between “Option L” and “Option R.”  

[5 temperate choices] 

 

Explanation of part 4, question 1 of 2 



In the final part of this questionnaire, we ask you to make 2 additional choices between two options called, 

“Option L” and “Option R.” There is no example choice; please choose between the options depicted 

below:  

[choice RR_EU>1] 

As you see, in both choices a red die will be rolled.  

- Option L yields €40, if the roll of the red die is 1, 2, or 3. 

- Option L yields €30, if the roll of the red die is 4, 5, or 6. 

- Option R yields €50, if the roll of the red die is 1, 2, or 3. 

- Option R yields €24, if the roll of the red die is 4, 5, or 6. 

 

You can earn money 

Always choose the option you prefer. The option that you choose could be the one that is randomly selected 

by the computer to be paid for real. Please make a choice between “Option L” and “Option R.”  

 

Explanation of part 4, question 2 of 2 

Finally, please make a choice between the options depicted below:  

[choice RP_EU>2] 

As you see, in both choices a red die will be rolled first. 

 

The white die is sometimes rolled 

As you see, the white die is rolled if the roll of the red die is 4, 5, or 6 in Option L, while the white die is 

rolled if the roll of the red die is 1, 2, or 3 in Option R.  

 

The roll of the white die determines whether an amount will be added to, or subtracted from, the 

original prize resulting from the roll of the red die.  

If the roll of the white die is 1, 2, or 3, €25 is added to the prize resulting from the roll of the red die in 

“Option L”. In “Option R”, €15 is added. 

 

If the roll of the white die is 4, 5, or 6, €25 is subtracted from the prize resulting from the roll of the red die 

in “Option L”. In “Option R”, €25 is subtracted. 

 

You can earn money 

Always choose the option you prefer. The option that you choose could be the one that is randomly selected 

by the computer to be paid for real. Please make a choice between “Option L” and “Option R.”  

 

This is the end of the questionnaire. Thank you for your participation.  

 

 

 



 

Utility Estimation Procedures and Results 

Closed Form Expressions  

 

This section contains the closed form expressions for the relative and absolute coefficients of 

risk aversion, prudence, and temperance, for the Constant Relative Risk Aversion and Expo-

Power utility functions, reported in section 6. 

 

Table S1: Coefficients of Relative Risk Aversion, Prudence and Temperance 

 CRRA Expo-power 
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Table S2: Coefficients of Absolute Risk Aversion, Prudence and Temperance 
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Estimation Strategy and Statistical Tests 

 

This section describes the methods used to estimate the coefficients of relative risk aversion, 

prudence, and temperance for a representative individual, and gives some additional detail 

about the estimates. The estimates are reported and discussed in section 6. We used 

maximum likelihood estimation to maximize the probability of observing the responses. The 

conditional likelihood function is: 

 

max_{ or , r} : lnL( or , r) = Σi [ln(θ(ΔEU)|yi = 1) + ln(1–θ(ΔEU)|yi = 0)],   

 

where ΔEU is the difference in expected utility between the two lotteries given the 

parameter(s), θ(ΔEU) is a probit function translating ΔEU into a number between 0 and 1, 

and yi = 1 (0) denotes a choice of the left (right) lottery in decision task i. We allow for 

clustering at the individual level. The estimation is conducted for the pooled data from the 

Real, Real-lowvar, and Hypo treatments (labelled as “normal”), and separately for Hypo-

Highpay (labelled as “high”). The estimation results are given in Table S3. 

 

Table S3: Maximum Likelihood Estimation Results 

* (+) denotes significantly different from 0 (1) at the 1% level, based on a Wald test. normal: treatments Real, 

Real_lowvar, and Hypo; high: treatment Hypo_highpay 

 

 For the CRRA specification, respondents are significantly risk averse in both the normal 

and high conditions, and respondents are significantly more risk averse in the Hypo-highpay 

treatment, compared to the other treatments. The coefficients of risk aversion are significantly 

 
Parameter Estimate 

Standard 

Error 

95% Confidence 

Interval 
–LogL 

CRRA 
normal  0.883*+ 0.015 0.853 0.913 27699.47 

high 0.942*+ 0.006 0.930 0.954 10765.07 

Expo-

power 

rnormal 0.482*+ 0.010 0.462 0.502 

27612.14 

normal 0.095*+ 0.007 0.081 0.109 

rhigh 0.652*+ 0.008 0.636 0.668 

10740.05 

high 0.089*+ 0.003 0.083 0.095 



smaller than 1 in both cases. The estimation of the expo-power function results in 

significantly positive parameters  and r, indicating increasing relative risk aversion and 

decreasing absolute risk aversion. The coefficient r is significantly greater in the Hypo-

highpay treatment than in the other treatments.  The coefficient  does not differ among the 

two subsets of the data. 

 In addition, we estimated the CRRA and expo-power utility function, controlling for 

wealth at the individual level. That is, we estimated u(x) = (ω+x)1–ρ(1–ρ)–1, and u(x) = (1–

exp(–(ω+x)1–r))–1 using maximum likelihood estimation, where ω denotes the total wealth 

level at the individual level, as defined by Equation 1 (e.g., Andersen et al. 2008). The results 

are in Table S4. As can be seen in the table, for the CRRA specification, only a mild 

tendency for risk aversion is found (Wald test, p-value = 0.2752). Controlling for wealth does 

not affect the estimated coefficients in the Expo-power specification. Overall they results are 

robust to the inclusion of wealth, with no qualitative changes in the estimates.  

 

 

 Table S4: Maximum Likelihood Estimation Results Controlling for Wealth 

* (+) denotes significantly different from 0 (1) at the 1% level, based on a Wald test. normal: treatments Real, 

Real_lowvar, and Hypo; high: treatment Hypo_highpay  
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Parameter Estimate 

Standard 

Error 

95% Confidence 

Interval 
–LogL 

CRRA 
normal* 0.954 0.034 0.889 1.021 16777.47 

high*+ 0.937 0.010 0.918 0.956 6748.74 

Expo-

power 

rnormal*+ 0.505 0.021 0.463 0.548 

16751.70 

normal*+ 0.109 0.016 0.077 0.140 

rhigh*+ 0.644 0.011 0.623 0.664 

6725.89 

high*+ 0.084 0.005 0.075 0.093 


