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Abstract
In this study we measure higher-order risk preferences and their consistency. We 
explore the role of country differences, the variation of stakes, and the framing of 
lotteries. We observe a robust dichotomous pattern of choice behavior in China, in 
the USA and in Germany. A large majority of choices is consistent with a preference 
for either (i) combining “good” outcomes with “bad” ones or (ii) combining “good” 
outcomes with “good” ones. We also find this pattern after a tenfold increase in the 
stakes. Finally, our results reveal that this pattern is strengthened if the lotteries are 
displayed in compound rather than reduced form. We explore potential explanations 
for this framing effect.
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Appendix A2 Instructions (English version) 

 

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 during the study, please raise your 

hand and someone will assist you. Otherwise, please do not talk during this study and turn off 

your cell phone. 

 

In this study, there is a series of 38 tasks. Each of these tasks involves choosing between Option 

A and Option B. Once you have completed these tasks, one of the 38 will be randomly selected to 

determine your payoff. All values are given in experimental currency unit (ECU). 

 

 For ECU 1 you will receive $ 0.93.  

 

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 ECU 8 or ECU 12, each with an equal 

chance. To determine the outcome of any 50-50 lottery, we will use a computerized random-

number generator. 

 

In some cases, one of the lottery outcomes in a 50-50 lottery may contain another lottery. For 

example, 
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is a 50-50 lottery where you receive either ECU 15 or you receive ECU 4 plus the 50-50 lottery 

. 

 

 

Continuing with the example, 

 , 

there is a 50% chance that you would receive ECU 15 in the first 50-50 lottery and that would be 

it. There is also a 50% chance that you would receive ECU 4 + 

 

in the first 50-50 lottery. 

Conditional on this outcome for the first 50-50 lottery, you would then have a 50% chance of 

receiving an extra ECU 8 and a 50% chance of receiving an extra ECU 12 in addition to the ECU 

4. Therefore, the chance that you would end up with 4 + 8 = ECU 12 is 0.5 × 0.5 = 0.25 = 25%. 

The chance that you would end up with 4 + 12 = ECU 16 is 0.5 × 0.5 = 0.25 = 25%. 
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Reduced: 

The illustration of this option can also take place with the aid of a circle with different 

probabilities of the lottery results. 

 

Like in the sample above 

 

is a lottery in which you can either receive 12 ECU, 15 ECU or 16 ECU. 

Again, there is a 50% probability that you will receive 15 ECU. In addition, the probability that 

you get 12 ECU or 16 ECU is 25% each.] 
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Let’s look at a more complicated example.   

 

is a 50-50 lottery where you receive either ECU 7 plus the 50-50 lottery 

 

or you receive ECU 5 plus the 50-50 lottery 

  , 

both of which include an additional 50-50 lottery. 

 

  



6 

In 

 

you could earn ECU 10 if you get ECU 5 + 

 

in the first lottery and then earn ECU 5 in the second lottery. This occurs with a 0.5 x 0.5 = 0.25 = 

25% chance. Alternatively, you could earn ECU 14 with a 50% chance. Notice that you could 

earn ECU 14 in three ways: 

by 1) earning ECU 7 (in the first lottery) + ECU 5 (in the second lottery) + ECU 2 (third lottery) 

which happens with a 0.5 x 0.5 x 0.5 = 0.125 = 12.5% chance, 

or 2) earning ECU 7 (in the first lottery) + ECU 7 (in the second lottery) which happens with a 

0.5 x 0.5 = 0.25 = 25% chance, 

or 3) earning ECU 5 (in the first lottery) + ECU 7 (in the second lottery) + ECU 2 (third lottery) 

which happens with a 0.5 x 0.5 x 0.5 = 0.125 = 12.5% chance. 

Finally there are two ways that you could earn ECU 18 which occurs with a 0.5 x 0.5 x 0.5 + 0.5 

x 0.5 x 0.5 = 0.25 = 25% chance. 

 

[Reduced: 

This option can also be illustrated with the aid of a circle with different probabilities of the lottery 

results (see next page). 
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Just like in the example on the previous two pages, you can either receive 10 ECU, 14 ECU or 18 

ECU. Again, there is a 50% chance that you will earn 14 ECU. In addition, the probability of 

receiving 10 ECU or 18 ECU is 25%.] 
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Appendix A3 Summary of variables 

Table A3: Summary of variables 



9 

 

A
pp

en
di

x 
A

4 
R

eg
re

ss
io

n 
re

su
lt

s 
on

 h
ig

he
r-

or
de

r 
ri

sk
 p

re
fe

re
nc

es
 a

cr
os

s 
co

un
tr

ie
s 

T
ab

le
 A

4.
1:

 O
LS

 r
eg

re
ss

io
n 

N
ot

e:
 C

on
st

an
t n

ot
 r

ep
or

te
d,

 r
ob

us
t s

ta
nd

ar
d 

er
ro

rs
 in

 p
ar

en
th

es
es

, a
st

er
is

ks
 in

di
ca

te
 th

e 
si

gn
if

ic
an

ce
 le

ve
l: 

*  
p 

<
 0

.1
0,

 **
 p

 <
 0

.0
5,

 **
*  

p 
<

 0
.0

1.
 



10 

 

Table A4.2: OLS regression all orders 

Note: Constant not reported, robust standard errors in parentheses, 
asterisks indicate the significance level: * p < 0.10, ** p < 0.05, *** p < 0.01. 
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Table A5.2: OLS regression all orders 

Note: Constant not reported, robust standard errors in parentheses, 
asterisks indicate the significance level: * p < 0.10, ** p < 0.05, *** p < 0.01. 
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Appendix A6 Regression results on higher-order risk preferences across 

lottery formats 

Table A6.1: Random-effects GLS 

Note: Constant not reported, robust standard errors in parentheses,  
asterisks indicate the significance level: * p < 0.10, ** p < 0.05, *** p < 0.01. 
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Table A6.2: Random-effects GLS all orders 

Note: Constant not reported, robust standard errors in parentheses, 
asterisks indicate the significance level: * p < 0.10, ** p < 0.05, *** p < 0.01. 
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Table A6.3: Logit regression 

Note: Calculation of marginal effects: Delta-method, constant not reported, robust standard errors in parentheses, 
asterisks indicate the significance level: * p < 0.10, ** p < 0.05, *** p < 0.01. 

 
 

 





1 
 

F
or

 O
nl

in
e 

P
ub

lic
at

io
n:

 E
xp

lo
ri

ng
 t

he
 c

on
si

st
en

cy
 o

f 
hi

gh
er

-o
rd

er
 r

is
k 

pr
ef

er
en

ce
s 

– 
O

nl
in

e 
A

pp
en

di
x 

O
1 

C
ho

ic
e 

ta
sk

s 

   
   

   
   

   
In

 t
hi

s 
ta

bl
e 

[X
, 

Y
] 

de
no

te
s 

a 
lo

tt
er

y 
w

he
re

 t
he

re
 i

s 
a 

50
-5

0 
ch

an
ce

 o
f 

re
ce

iv
in

g 
X

 a
nd

 a
 5

0-
50

 c
ha

nc
e 

of
 r

ec
ei

vi
ng

 Y
. 

“T
as

k”
 i

s 
th

e 
in

te
rn

al
 t

as
k 

re
fe

re
nc

e 
nu

m
be

r,
 a

nd
 t

ab
le

 e
nt

ri
es

 o
f 

th
e 

fo
rm

 #
A

 a
nd

 #
B

 d
en

ot
e 

th
e 

co
nt

en
t 

of
 O

pt
io

n 
A

 a
nd

 O
pt

io
n 

B
, 

re
sp

ec
tiv

el
y,

 f
or

 T
as

k 
#.

 “
O

rd
er

” 
re

fe
rs

 t
o 

th
e 

ri
sk

-o
rd

er
 b

ei
ng

 
te

st
ed

. “
C

on
st

ru
ct

io
n”

 r
ef

er
s 

to
 th

e 
m

 a
nd

 n
 c

ho
se

n 
fo

r 
de

co
m

po
si

ng
 (

m
 +

 n
)t

h-
or

de
r 

ri
sk

.  



2 
 

O2 Screenshots (English version) 

Figure O2.1: Test of understanding 

 
 

 
Figure O2.2: Lottery choice 
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O3 Details: regression results on higher-order risk preferences across 

countries 

We estimate an OLS regression to investigate differences in higher-order risk preferences across 

China, the USA and Germany using the following equation: 

yi = 0 + 1CHNi + 2GERi + X’i  + C’i  + i  (3.1) 

In equation 3.1 yi represents a person’s number risk-loving choices within one order n or the 

number of mixed risk-loving (MRA) or mixed risk-averse (MRL) choices across all orders. CHNi 

and GERi are both dummy variables, indicating subjects from China or from Germany. The 

vector X’i contains additional explanatory variables to investigate potential effects of 

experimental procedures (Exp.USA, Exp.CHN, IRB), of individual’s demographics (Female, Age 

18-20, Age > 23) or of cognitive and statistical skills (CRT, BNT). The vector C’i contains 

additional control variables to investigate the robustness of our results. It contains dummy 

variables for individuals who choose a dominated option in order 1 (DominatedChoice), 

individuals who were not born in the respective country or whose parents were also not born in 

the respective country (Immigrant), individuals with no CRT or BNT test results (MissingTest, 

China only) and individuals who made more than two mistakes on one of the pages of the test of 

understanding (QuizWrong). All variables are described in Table O3.1. 

We estimate equation 3.1 without (see Appendix A4) and with C’i (chapter O4). To avoid 

problems due to a correlation between the error terms i between subjects in a specific country or 

from a particular session (heteroscedasticity), we use robust standard errors.  
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Table O3.1: Summary of variables 



5 
 

O
4 

R
ob

us
tn

es
s:

 r
eg

re
ss

io
n 

re
su

lt
s 

on
 h

ig
he

r-
or

de
r 

ri
sk

 p
re

fe
re

nc
es

 a
cr

os
s 

co
un

tr
ie

s 

T
ab

le
 O

4.
1:

 O
LS

 r
eg

re
ss

io
n 

N
ot

e:
 C

on
st

an
t n

ot
 r

ep
or

te
d,

 r
ob

us
t s

ta
nd

ar
d 

er
ro

rs
 in

 p
ar

en
th

es
es

, a
st

er
is

ks
 in

di
ca

te
 th

e 
si

gn
if

ic
an

ce
 le

ve
l: 

*  
p 

<
 0

.1
0,

 **
 p

 <
 0

.0
5,

 **
*  

p 
<

 0
.0

1.
 



6 
 

Table O4.2: OLS regression all orders 

Note: Constant not reported, robust standard errors in parentheses, 
asterisks indicate the significance level: * p < 0.10, ** p < 0.05, *** p < 0.01. 
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O5 Details: regression results on higher-order risk preferences across stakes  

We estimate an OLS regression to investigate differences in higher-order risk preferences across 

stakes using the following equation: 

yi = 0 + 1CHN10xi + X’i  + C’i  + i (5.1) 

 

In equation 5.1 yi represents a person’s number of risk-loving choices within one order n or the 

number of mixed risk-loving (MRA) or mixed risk-averse (MRL) choices across all orders. 

CHN10xi is a dummy variable indicating subjects that received a tenfold increased payoff. The 

vector X’i contains additional explanatory variables to investigate potential effects of an 

individual’s demographics (Female, Age 18-20, Age > 23) or of cognitive and statistical (CRT, 

BNT). The vector C’i contains additional control variables to investigate the robustness of our 

results. It contains dummy variables for individuals who choose a dominated option in order 1 

(DominatedChoice), individuals who were not born in the respective country or whose parents 

were also not born in the respective country (Immigrant), individuals with no CRT or BNT test 

results (MissingTest) and individuals who made more than two mistakes on one of the pages of 

the test of understanding (QuizWrong). All variables are described in Table O3.1. 

We estimate equation 5.1 without (see Appendix A5) and with C’i (chapter O6). To avoid 

problems due to a correlation between the error terms i between subjects from a particular 

session (heteroscedasticity), we use robust standard errors. 
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Table O6.2: OLS regression all orders 

Note: Constant not reported, robust standard errors in parentheses, 
asterisks indicate the significance level: *  p< 0.10, ** p < 0.05, *** p < 0.01. 
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O7 Details: regression results on higher-order risk preferences across lottery 

formats 

We estimate a random-effects GLS regression to investigate differences in higher-order risk 

preferences across lottery formats by the following equation: 

yit = 0 + 1Reducedit + X’it  + C’it  + it (7.1) 

 

In equation 7.1 yit represents a person’s number of risk-loving choices within one order n or the 

number of mixed risk-loving (MRA) or mixed risk-averse (MRL) choices across all orders in 

treatment t. Each participant made choices in two treatments. Reducedit is a dummy variable 

indicating whether lotteries where displayed in reduced format in the respective treatment. The 

vector X’it contains additional explanatory variables to investigate potential effects of an 

individual’s demographics (Female, Age 18-20, Age > 23) or of cognitive and statistical skills 

(CRT, BNT). The vector C’it contains additional control variables to investigate the robustness of 

our results. It contains dummy variables for individuals who choose a dominated option in order 

1 (DominatedChoice), individuals who were not born in the respective country or whose parents 

were also not born in the respective country (Immigrant), individuals who made more than two 

mistakes on one of the test of understanding pages (QuizWrong) and interaction dummies with 

the Reducedit dummy. All variables are described in Table O3.1. 

We estimate equations 7.1 and 7.2 without (see Appendix A6) and with C’it (chapter O8). Note 

that the error term in equation 7.1 it has two components, the individual error term i (the so 

called random individual effect) and the regression error term it. To avoid problems due to a 

correlation between the error term it (in case of equation 7.1) between subjects from a particular 

session (heteroscedasticity), we use robust standard errors. 

To investigate potential factors that might explain different behavior in the two lottery formats, 

we also estimate the following logistic regression by maximum likelihood: 

P(yi  = 1 | X’i C’i) = ( 0 + X’i  + C’i ) (7.2) 
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In equation 7.2 (•) is the logistic cumulative density function. Here, yi is a dummy variable 

indicating that whether a subject’s number of risk-loving choices in orders 3 to 6 is greater, 

smaller or equal in the Compound than in the Reduced treatment. The vectors X’i and C’i contain 

variables described above (and in Table O3.1). 
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O8 Robustness: regression results on higher-order risk preferences across 

lottery formats 

Table O8.1: Random-effects GLS 

Note: Constant not reported, robust standard errors in parentheses, 
asterisks indicate the significance level: * p < 0.10, ** p < 0.05, *** p < 0.01. 
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Table O8.2: Random-effects GLS 

Note: Constant not reported, robust standard errors in parentheses,  
asterisks indicate the significance level: * p < 0.10, ** p < 0.05, *** p < 0.01. 
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Table O8.3: Logit regression 

Note: Calculation of marginal effects: Delta-method, constant not reported, robust standard errors in parentheses, 
asterisks indicate the significance level: * p < 0.10, ** p < 0.05, *** p < 0.01. 
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O9 Distribution of choice frequencies within each order 

O9.1 All subjects 
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O9.2 Separated by risk-averse (RA) and risk-loving (RL) subjects 
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