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Abstract

Attitudes towards risk and uncertainty have been indicated to be highly context-dependent, and
to be sensitive to the measurement technique employed. We present data collected in controlled
experiments with 2,939 subjects in 30 countries measuring risk and uncertainty attitudes through
incentivized measures as well as survey questions. Our data show clearly that measures correlate not
only within decision contexts or measurement methods, but also across contexts and methods. This
points to the existence of one underlying “risk preference”, which influences attitudes independently
of the measurement method or choice domain. We furthermore find that answers to a general and a
financial survey question correlate with incentivized lottery choices in most countries. Incentivized
and survey measures also correlate significantly between countries. This opens the possibility to
conduct cultural comparisons on risk attitudes using survey instruments. (JEL: C90, DO, D81, J10)
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1. Motivation

Risk and uncertainty attitudes occupy a central position if one wants to understand
economic behavior. Attitudes towards risk and uncertainty determine not only
investment behavior, but also job choices, education decisions, and social interactions.
It thus seems desirable to be able to easily and cost-effectively measure such attitudes.
Incentivized measures of risk attitudes are, however, difficult and costly to obtain,
which limits their usefulness in large-scale investigations. Survey-based instruments
have thus been developed to quickly and cheaply measure self-declared risk attitudes.
It remains, however, largely unclear what such survey questions about risk attitudes
measure exactly, and to what extent they reflect real decisions under risk and
uncertainty.

A central issue in the discussion on the relative merit of survey measures concerns
what is meant by risk. In the literature on decision making, this concept is usually
identified with the case of given and objectively known probabilities, such as in
roulette wheels (e.g., Abdellaoui, Vossmann, and Weber 2005; Wu and Gonzalez
1999). This concept, however, is too narrow for most real-world processes, which are
better characterized as uncertainty, where the probabilities of the outcome generating
processes are unknown or vague (Knight 1921). This case is often subsumed under
the term “risk” at least in the popular terminology used by non-economists. Far from
being a point of mere academic pedantry, this issue is central if one wants to explore
the extent to which risk attitudes can be measured with simple survey questions on
self-declared risk attitudes.

We address these questions using data from controlled experiments in 30 countries
with 2,939 subjects. For each subject, we obtained certainty equivalents for 44 lotteries
or prospects, which among other dimensions differed in the domain (gains and losses)
and source of uncertainty (known and unknown probabilities). In addition, we elicited
subjects’ self-assessed risk attitudes, both in general and across a number of contexts,
including, for example, sports, the health domain, and social risks.

We provide four main sets of results. First, we consider summary measures of
the risk attitudes using a simple aggregate measure of decisions under risk and
uncertainty, and for both gains and losses. We also summarize the responses to
the survey questions. Second, we examine the individual correlations between the
different incentivized measures and the survey questions to measure risk preferences
separately for the 30 countries in our sample. Third, we examine the between-country
correlations at the macroeconomic level. That is, we collapse the average measures of
risk aversion at the country level and ask whether countries with higher levels of risk
aversion according to revealed preference measures also have higher levels according
to stated preference measures. Fourth, we examine the overall correlations between
all the different measures across all countries, and we provide some evidence on the
demographic determinants of risk aversion as captured by the different measures.

We find risk attitudes to be correlated across different decision contexts (general
versus financial or occupational, etc.; Dohmen et al. 2011b), uncertainty sources
(known and unknown probabilities; Abdellaoui et al. 2011), decision domains (gains
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versus losses; Einav et al. 2012), and elicitation methodologies (lottery choices and
survey questions). In some cases the correlations are, however, only of moderate
strength, thus also indicating important differences between the different methods and
representations. In terms of correlations with losses, we find that uncertainty-averse
choices in the gain domain predict uncertainty-averse choices in the loss domain, in
agreement with the findings by Einav et al. (2012). We furthermore find that survey
measures of uncertainty attitudes (henceforth understood to include risk as a special
case) correlate with incentivized measures in the majority of countries, expanding the
validation in Germany by (Dohmen et al. 2011b). We are the first to show significant
between-country correlations of survey measures with incentivized measures. This
opens the possibility of conducting country and cultural comparisons using survey
instruments, which will make it possible to scale up such efforts without an explosion
in costs.

This paper proceeds as follows. Section 2 describes the experimental setup and
questions. Section 3 presents the results. Section 4 provides a discussion of the results
and concludes the paper.

2. Experimental Setup and Methods

We present data on risk attitudes obtained from experiments in 30 countries on all
continents except Antarctica. The countries were selected with an eye to diversification
along several dimensions that were deemed potentially important for our study. These
included inter alia geographic representation and spread, level of income per capita, and
importance in economic and population terms. Beyond this, we faced some constraints
in terms of countries in which we could find collaborators and universities willing to
help us with the experiments, and had to exclude countries that would have proven
too dangerous or otherwise unsuited for carrying out a controlled experiment. Figure
1 shows the countries that are included in our study.

A total of 2,939 subjects participated in controlled experimental sessions. Students
were used so as to preserve comparability with typical results from experiments
in the West, and since they were deemed more comparable across countries than
other population groups. The downside is that this choice of subject pool results
in a loss of representativeness. This may be worrying if selection into university
changes systematically across countries. While there are certainly differences in
selection into university, however, there is no systematic trend varying with important
characteristics—we will return to this point in the discussion. Subjects were recruited
at major public universities in the different countries, with a few exceptions where no
collaborators at public universities could be found (Brazil, Malaysia, Saudi Arabia, and
Tunisia). Care was taken to obtain a subject sample that was balanced in terms of sex
and study major, although this was not always completely successful. For instance, in
Saudi Arabia only males could be recruited because our male contact was not allowed
to interact with female students. In universities with a standing subject pool we only
recruited subjects who had participated in, at most, two experiments before, so that
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FIGURE 1. Countries included in the study (in blue).

they would be similar to subjects in developing countries for whom experiments were
new. A table presenting an overview of the main subject characteristics country by
country can be found in Appendix B.

All experiments were run between September 2011 and October 2012. Experiments
across countries were kept as comparable as possible. The experiment was run in
the teaching language of the university, since many countries included in the study
are multilingual, so that the official teaching language is the only one shared by all
students. Instructions were translated from English and back-translated into English
by a different person (Brislin 1970). Differences were then eliminated by discussion.
The payoffs were carefully converted using World Bank PPP data and then double-
checked using PPP conversion rates calculated from net wages of student assistants
at the university where the experiments took place. Vieider (2012) tested explicitly
whether small variations in payoffs in the order of £20% would make a difference
in terms of measured risk attitudes and found none. Also, the experiment was run in
two different cities in China—Beijing and Shanghai—and on two different campuses
in Addis Ababa, Ethiopia, to determine whether differences found could be ascribed
to differences in the subject pool, which would be troubling for an international
comparison. No such differences were found once observable subject characteristics
had been controlled for—for details of the results, see Vieider et al. (2014).

We elicited certainty equivalents for 44 binary prospects which differed by
outcomes, probabilities, decision domain (gains versus losses), and source of
uncertainty (known versus vague probabilities). We will henceforth represent a single
prospect as (x, p; ¥), where p is the probability of winning or losing x, y obtains with

Downl oaded from https://acadeni c. oup. conljeealarticle-abstract/13/3/421/2319769
by Nottingham Trent University user
on 19 April 2018



Vieider et al. Common Components of Risk and Uncertainty Attitudes 425

Decision 6

g
5
g

€20.50 for sure
€ 21.00 for sure
€ 21.50 for sure
€ 22.00 for sure
€ 22.50 for sure
€ 23.00 for sure
€ 23.50 for sure
€ 24.00 for sure
€ 24.50 for sure
€ 25.00 for sure
€ 25.50 for sure
€ 26.00 for sure
€ 26.50 for sure

€ 27.00 for sure
€ 27.50 for sure
€ 28.00 for sure
€ 28.50 for sure
€ 29.00 for sure
€ 29.50 for sure

Win € 30 if one of the following balls is extracted:

OOE®

Win € 20 if one of the following balls is extracted:

GEOO®

FIGURE 2. Example of choice list to elicit a CE.

C|o|C|(O|Q|C|C|O|O|C|O|Q|0|0|0O|C|O|C|0O
c|o|C(Q|Q(C|QC|O|Q|C|O|Q|Q|Q|Q|0C|O|QC|0O

a complementary probability 1 — p, and |x| > |y|. Values will be indicated in PPP
euros—conversion factors are reported in Appendix B. Subjects were asked to make a
choice between the prospect and different sure amounts of money contained between
the two extreme outcomes of the prospect. For gains, the sure amounts increased from
the lowest amount that could be won in the prospect to the highest. For losses, the
sure amount decreased from the highest amount to the lowest. For gains, subjects will
generally choose the prospect for small sure amounts and switch to preferring the sure
amount as the latter gets larger (and vice versa for losses). The certainty equivalent
(CE) of a subject was encoded as the average of the last sure amount for which the
prospect was chosen and the first sure amount chosen (vice versa for losses). It can
serve as a direct measure of uncertainty aversion. An example of such a task for gains
is displayed in Figure 2.

For gains, subjects were explained that “most likely, you will begin by choosing
the lottery for small sure amounts, and at a certain point switch to the sure amount
as the latter increases. If you do not want the lottery at all, you can choose to get the
sure amount in the first row and then continue with the sure amount for all choices”.
Instructions for losses were similar but inverted, and can be found in the Online
Appendix. One issue we faced was how to deal with multiple switching between
the prospect and the sure amounts, which is sometimes observed in choice lists. We
decided to exclude such behavior by telling subjects directly that “we are interested in
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the amount for which you will switch from preferring the lottery to preferring the sure
amount”. They were also instructed explicitly that they should not switch to and fro
repeatedly, and that they could be excluded if they did so. As a consequence of this,
no multiple switching occurred and nobody was excluded from the experiment.!

After completing all the tasks and filling in a questionnaire, one of the decisions
was played out for real money. Every decision had the same probability of being
extracted for real play. This provides incentives to respond according to one’s true
preferences and is the standard procedure in the literature (Baltussen et al. 2012; Bruhin,
Fehr-Duda, and Epper 2010; Cubitt, Starmer, and Sugden 1998). The experiment
took about 1 hour, and the expected payoff for a risk-neutral participant was about
€15, with a minimum of €4 (the show-up fee) and a maximum of €44. The full
instructions in English can be found in the Online Appendix. Instructions in several
languages are available for download at www.ferdinandvieider.com/instructions.
html.

The 44 tasks were distributed across different categories and domains. By decision
domain we mean that choices were framed either as gains or as losses (plus one
mixed prospect over gains and losses, which is not used here and which will not
be mentioned further). Losses always came in a second part and took place from
an endowment. This endowment was given conditional on the second part being
selected for real play, and was equivalent to the highest loss of € — 20 no matter what
the selected choice. Etchart-Vincent and L’Haridon (2011) tested whether decisions
from an endowment are different from decisions involving real losses and found no
differences. In each of the two domains, we had tasks with known probabilities, which
we call risky; and decisions involving unknown probabilities, which we call uncertain.
Notice how the latter is different from ambiguity (Ellsberg 1961), which is given by
the difference between choices under risk and under uncertainty, and which is not
explicitly discussed here (see, e.g., Trautmann and Zeckhauser 2013, for a recent
example of this use of terminology). The tasks were always kept in the same order,
starting with risky gains and then uncertain gains; and in a second part, risky losses
followed by uncertain losses. This was done so as to facilitate the logistics and avoid
mix-ups. A large-scale pilot with 330 subjects showed that such a fixed ordering was
less demanding for subjects, while not significantly affecting the measures used in this
paper (results available upon request). A complete list of prospects can be found in
Appendix A.

In the experiment, the urns were not called risky or uncertain, but rather
“transparent” and “opaque”. Concerning the risky urn, subjects simply learned that the
urn contained exactly eight balls, numbered from 1 to 8 inclusive. About the uncertain
urn they were told: “you cannot see what numbers the balls contained in the urn have.

1. Some scholars have argued that multiple switching may be indicative of indifference, and that it may
thus be considered informative. It is, however, unclear how choice lists with multiple switches ought to
be treated in the analysis. Indeed, the switching points have often been found to lie rather far apart, so
that indifference is an unlikely explanation, with the more plausible explanation being that subjects who
switched multiple times did not understand the task. This was also the reason why we tried to explain to
subjects why they ought to switch only once, in addition to the prohibition of multiple switching.
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This means that you do not know the exact numbers that are present in that urn. All
balls bear a number between 1 and 8 inclusive (have either 1, 2, 3,4, 5, 6, 7, or 8
written on them), but it is possible that some numbers are absent from this urn while
others occur repeatedly. Thus you do not know the exact composition of the urn.”
This implementation of uncertainty permits to center the uncertainty around a known
probability distribution. In this sense, a prospect offering a given prize when a ball
with the number 1 or 2 is extracted offers a vague probability interval that is centered
on a probability of 2/8. The vagueness derives from the fact that the probability may
in reality be lower or higher than 2/8. This design closely follows the procedures
introduced and tested by Abdellaoui et al. (2011).

In addition to the incentivized tasks, subjects were asked a series of questions on
their self-declared risk attitudes. These questions were taken from the German Socio-
Economic Panel (SOEP). Subjects were asked about their “willingness to take risks in
general”, and had to indicate their answer on a scale ranging from O (“risk averse”) to
10 (“fully prepared to take risks”). The full question read as follows:

How do you see yourself? Are you generally a person who is fully willing to take risks
or do you try to avoid taking risks? Please tick a box on the scale below, where 0 means
“risk averse” and 10 means “fully prepared to take risks”:

risk fully prepared
averse to take risks

0 1 2 3 4 5 6 7 8 9 10
(6] (6] (0] (0] (0] (0] (0] (0] (0] (0] (6]

The question was also asked for risk taking in specific contexts—driving, financial
matters, the health domain, occupational risks, sports, and social risks (Dohmen et al
2010, 2011a, 2011b). These questions were added below the general question as
follows:

People can behave differently in different situations. How would you rate your
willingness to take risks in the following areas? How is it ...

risk fully prepared

averse to take risks
0 1 2 3 4 5 6 7 8 9 10
—while driving? (0] (0] (0] (0] 0O O O O o o o
—in financial matters? o o o o o o (6] (6] (6] (6] (6]
—during leisure and sport? 0] 6] ¢} (0} (0} (0] (0] (0] (0] (0] (0]
—in your occupation? o o o o o (0] (0] (0] (6] (6] (6]
—with your health? o o o o o (0] (0] (6] (6] (6] (6]
—your faith in other people? (¢} o o o o (0] (0] (0] (0] (0] (0]
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These questions were always presented in the final questionnaire. They were
presented towards the end of the questionnaire, after subjects had responded to a
number of questions on demographics, as well as to some questions on cultural
orientation. This makes it unlikely that subjects just answered in such a way as to
match their responses to the incentivized measures. This is indeed also apparent from
the choices themselves—see below for further evidence.

3. Results

We present the results in four parts. Section 3.1 discusses the construction of our
main indices, and presents some general descriptive data. Section 3.2 correlates the
survey measures with the incentivized data on risk taking within the 30 countries. In
Section 3.3 we look into correlations of the different measures between countries, at the
macroeconomic level. Section 3.4 examines correlations between different measures
of uncertainty attitudes across all contexts and domains using the whole data set. It
also explores the extent to which the different measures can be explained by the same
independent variables in a regression analysis.

3.1. Variable Construction and Descriptive Data

Having observations for many different prospects, we need to aggregate these
observations to make the analysis tractable. We thus aggregate our data throughout
by decision domain (gains versus losses) and source of uncertainty (risk versus
uncertainty proper), resulting in four different “revealed preference” measures (results
for individual prospects are presented in the Online Appendix). The aggregation
proceeds as follows. First, we construct a risk premium for every prospect, given
by EV — CE, where CE indicates the certainty equivalent and £V the mathematical
expectation of the prospect. Using a relative risk premium that is normalized by
division by EV does not qualitatively affect our results—see the Online Appendix for
an analysis using this alternative measure, as well as alternative aggregation techniques
such as medians instead of means at the individual level.

Figure 3 shows the average risk premium, aggregated across different probabilities
and outcome levels, by country. All Western countries are clearly risk averse on
average as we would have expected (except for the United Kingdom, which constitutes
an outlierz). Some countries such as Ethiopia, Nicaragua, and Peru, however, are
significantly risk seeking. The exploration of characteristics underlying between-
country differences is left for Section 3.4.

Figure 4 shows the risk premium for risky gains aggregated across all countries for
different probability levels—that is, (20,i/8;0),i = {1,..., 7} (equivalent figures for

2. Our subject pool in the United Kingdom consisted of a majority of subjects with parents from Pakistan
and India, which may provide an explanation for these findings. This will become clearer when looking at
the general trends in what follows.
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uncertainty and losses can be found in the Online Appendix). The trend indicates
a pattern of risk seeking for small probabilities and risk aversion for moderate
to large probabilities, which is the typical pattern found in the risk literature
(Abdellaoui 2000; Fehr-Duda and Epper 2012; Kahneman and Tversky 1979; Wu and
Gonzalez 1999).

This leaves us with the “stated preference” survey questions. We code the scale so
that higher values indicate more risk aversion, just as for the incentivized measures.
We also normalize the scales so as to make their midpoint correspond to 0, so that
they range from —5 to 5. Figure 5 shows an overview of the answers to the general
and financial survey questions country by country (equivalent graphs for other survey
questions can be found in the Online Appendix). For the general survey question,
depicted in Figure 5(a), the great majority of countries have a mean value below 0. It is
somewhat unclear why this happens, but may be a product of a tendency towards self-
reported optimism. It could also result from the “general” nature of risk preferences
asked for, which would thus include small probabilities and losses, for which subjects
tend to be more risk seeking. Be that as it may, unlike the EV for an incentivized
prospect the midpoint of the scale constitutes no objective benchmark, and even the
interpretation of the endpoint of the scale indicating that a subject is “fully prepared
to take risks” is highly subjective.

Figure 5(b) displays the equivalent measures for the financial risk survey question.
The picture is now reversed, with most means above 0, indicating the midpoint of the
survey scale. This suggests that people consider themselves to be more cautious in
financial matters than in general. We again find considerable heterogeneity between
countries. Before turning to the latter, we will now take a closer look at within-country
correlations between the incentivized and survey-based risk measures.

3.2. Within-Country Validation of Survey Measures

This section addresses the issue of whether the correlation between survey measures
and incentivized measures holds in different countries or whether it is culture-
dependent. We start, however, by examining the distributions of answers to the survey
question compared to the distributions of the mean risk premium for all countries
jointly, displayed in Figure 6. For reasons of parsimony, we limit ourselves to showing
the graphs for the general survey measure, with the corresponding graphs for the
financial survey question reported in the Online Appendix (country by country graphs
are also shown in the Online Appendix).

The answer to the survey question is clearly skewed to the left, with its mode at —2.
A second anomaly that stands out is the peak at —5, indicating that the respondent is
“fully prepared to take risks”. A look at country-by-country distributions indicates that
this extreme peak is driven mostly by some countries that are indeed very risk seeking
using incentivized measures, in particular Nicaragua and Nigeria, and to a lesser
degree, Ethiopia, Vietnam, and Peru. The incentivized measures, however, typically
exhibit a peak at or close to 0, indicating risk neutrality. The distributions appear to be
somewhat narrower for risk than for uncertainty.

Downl oaded from https://acadenic. oup.con jeeal/article-abstract/13/3/421/2319769
by Nottingham Trent University user
on 19 April 2018



431

Vieider et al. Common Components of Risk and Uncertainty Attitudes

[—— es% ]

Il 6 0 G- -6 ¢ §¢ ¢
ueaw Aunos ‘|elausb Asaing

(a) General survey question

O — el
=x p——
3 —
—7H
—
—
_|.
| = .
—
—
H—
.,
| e |
—
E—
——
—_—
N —
—
—
—
—_—
—
H=—
e
——
I
——
—
_

gt € ¢ ¢ Sl |

S 0 G- -G}
ueaw Aljunod ‘|eloueul ASAINS

(b) Financial survey question

FIGURE 5. General and financial survey questions by country.
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FIGURE 6. Global distribution of incentivized measures and general survey question.

Table 1 presents Spearman’s p together with its p-value for the correlations between
each of our four incentivized measures with the general and the financial survey
measure country by country (correlations with other survey measures, as well as
correlations using different aggregate measures and for individual prospects, can be
found in the Online Appendix). All p-values throughout the paper are two-sided unless
indicated otherwise—a stringent test for our data since we have a clear unidirectional
hypothesis.

In addition to the country-by-country correlations, the table contains some
summary measures at the bottom, which will help us paint a picture of the general
trends. The first one is a mean of the country-level correlations. We also add the
number of correlations out of 30 in total going in the expected direction, the number
of significantly positive correlations (conforming to our hypothesis) and the number
of significantly negative correlations (contradicting our hypothesis). Finally, we test
for each correlation count whether the number of correlations found is significantly
superior to the one we would expect by chance using a binomial test (significant effects
are emphasized in bold). For the simple count of positive correlations, we thus test the
count against 50%, the number we would expect to be positive by chance alone. In
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FIGURE 7. Country-level correlation coefficients ordered by size, gains.

terms of the significant correlations, we would expect 10% (or three) of our countries
to show significant correlations by chance (since we also count effects significant at
the 10% level), 5% positive and 5% negative. To test whether the correlations we find
are more than predicted simply by the chosen significance level, we thus compare the

proportion of significant correlations in either direction to a 5% benchmark.

A clear picture emerges from the table. The positive correlations, indicating higher
risk aversion as measured by the incentivized measures to be associated with higher
stated risk aversion, are significantly more than expected by pure chance for all
incentivized measures and both the general and the financial survey measure. The
correlations appear best for risky and uncertain gains. We find particularly strong
results for the incentivized measure for risky gains and the general survey question,
with 19 out of 30 countries showing significantly positive correlations. This is followed
closely by the correlation between risky gains and the financial question (28 positive,
16 significantly so), the correlation between uncertain gains and the general survey
question (29 positive, 13 significantly so), and the one between uncertain gains and

the financial question (30 positive, 12 significantly so).

The correlation coefficients for gains are displayed in Figure 7, with countries now
ordered by coefficient size. The correlation coefficients vary widely, from about zero
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and even slightly negative (but nonsignificantly so) to about 0.4 in all four cases. The
median coefficients hover around 0.2 for risky gains and the general survey question,
and only slightly below that for the other correlations. It is hard to spot clear trends for
individual countries. The United States, for instance, performs rather poorly in three
out of the four correlations, but is clearly above the mean for the correlation between
uncertain gains and the financial survey question. Saudi Arabia has mostly correlation
coefficients falling in the lower half of the spectrum, but only one of them is very low,
and the lacking significance reflects at least in part relatively low subject numbers. The
correlations are generally weaker for losses, even though there are still significantly
more positive correlations than would have been expected by pure chance in all cases
but the relation between uncertain losses and the financial survey question. Figures of
correlation coefficients for losses can be found in the Online Appendix.

We may want to ask ourselves why we would expect a positive correlation with
loss measures at all. Certainly, one of the survey questions asks for risk attitudes
“in general”, thus suggesting such an approach. One could, however, easily make
the opposite case based on the four-fold pattern of risk attitudes that has been found
in much of the empirical literature (Abdellaoui 2000; Fehr-Duda and Epper 2012),
and which we also find in our data. According to this so-called reflection effect, risk
aversion for moderate-to-large probability gains goes hand in hand with risk seeking for
losses of the same probability; for small probabilities, however, risk seeking for gains
will be mirrored by risk aversion for losses. While this pattern generally holds in the
aggregate, little evidence supporting it has been found at the individual level (Cohen,
Jaffray, and Said 1987; Schoemaker 1990). This raises the issue to what extent and in
what direction decisions under uncertainty are generally correlated between gains and
losses—a question that will be addressed in what follows.

3.3. Between-Country Correlation Results

The fact that we find positive correlations as expected within most countries at the
individual level does not guarantee that the same result will obtain between countries.
Cultural factors may affect the absolute responses on the survey questions even while
relative responses within a given country reflect within-country differences in revealed
risk preferences. This is much less likely to occur in the incentivized questions, where
money and probabilities constitute objective parameters that are invariant across
countries. Since we are now purely considering country-level results, we take the
average at the country level for the different measures. For the survey questions, this
is the simple average of the measure, separately for each decision context. For the
incentivized measures, we take the average of the mean by domain and uncertainty
source—that is, the country average of the individual means for risky gains, uncertain
gains, risky losses, and uncertain losses. Results for alternative aggregate measures
such as country-level medians are reported in the Online Appendix.

Table 2 reports the between-country correlations of the four incentivized measures
with the general and the financial survey questions. Correlations with other survey
questions seem less relevant (and less likely to work), and are reported in the Online
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TABLE 2. Correlations at the country level.

N =30 Risky gains Uncertain gains Risky losses Uncertain losses
y g g y
Survey general 0.261 0.316 0.325 0.374
(0.164) (0.089) (0.080) (0.042)
Survey financial 0.479 0.451 0.382 0.384
(0.007) (0.012) (0.037) (0.036)
Note: Coefficients refer to Spearman’s p; p-values in parentheses, two-sided.
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FIGURE 8. Country-level correlations for gains.

Appendix. All correlations are positive, indicating that more revealed risk aversion at
the country level corresponds generally to higher stated risk aversion. This effect is
significant for all correlations except the one between the incentivized measure for
risky gains and the general survey question (p = 0.16, two-sided). The correlation
coefficients are generally larger than or close to the largest ones observed across the
different countries at the individual level. As to the significance, one ought to also keep
in mind the relatively small sample size of N = 30.

The correlations between the two survey questions and the incentivized summary
measures for gains are displayed in Figure 8, with Figure 8(a) showing the correlation
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FIGURE 9. Country-level correlations for losses.

between risk and the general survey measure, 8(b) the correlation between uncertainty
and the general survey measure, 8(c) the correlation between risk and the financial
survey measure, and 8(d) the correlation between uncertainty and the financial survey
measure. All show a clear trend, and there appear to be fewer outliers for uncertainty
than for risk. This provides an indication that both the financial and the general survey
question may capture a concept that is closer to uncertainty attitudes than to risk
attitudes.

For losses the correlations are again positive as expected. All of them are significant,
and the correlation coefficients are once again large compared to typical individual-
level coefficients discussed previously, as well as compared to typical correlation
coefficients at the individual level reported in the previous literature (e.g., Dohmen
et al. 2011b). This holds especially for uncertainty, for which there again appear to be
fewer outliers. The effects are depicted in Figure 9.

3.4. Context-Specificity versus Common Components in Risk Attitudes

We have so far only considered the answer to the general and financial survey
questions. Furthermore, we have focused on the correlations between revealed and
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stated preferences. This, however, sidesteps another important issue—the extent to
which different measures of risk preferences correlate with each other in general, for
instance between gains and losses, or between different sources of uncertainty and
across contexts. We will now address this question by examining pairwise correlations
between all the different measures, across uncertainty sources, decision domains, and
all contexts.

Table 3 shows the correlation matrix for all subjects across the different countries
(analogous tables country by country can be found in the Online Appendix). The
correlations can be seen to vary widely, from a correlation of 0.68 between gains under
risk and under uncertainty, to close to zero and nonsignificant (e.g. risky losses and
driving). A few clear trends do, however, emerge. For instance, the mean risk premium
for risky gains correlates significantly with all other measures but the health survey
question, be they incentivized or survey-based, and under both gains and losses. The
correlation is strongest with the incentivized measure for uncertain gains, followed
by the survey questions on willingness to take risk in general and financial risks.
The correlation is weakest with willingness to take risks in health (which is also not
significant), in sports, and with other people. Similar findings hold for uncertain gains.
There is also a highly significant correlation with decisions for losses. The latter goes
in the direction that people who are more risk averse in the gain domain are generally
also more risk averse in the loss domain. This holds for both risk and uncertainty in
both decision domains, and is generally stronger for uncertainty than for risk.

A measure that correlates with all other measures is the survey question on
willingness to take risks in general (and similarly the financial survey question).
The correlations are relatively strong with most of the other survey measures, as well
as with the incentivized measures over gains. The correlations with the incentivized
measures over losses perform less well. This finding runs counter to the argument
that responses to the survey measures may have been influenced by previous choices
in the incentivized tasks. Since losses were always presented after gains, we would
expect responses to the survey question to be influenced rather by the responses to
the loss questions than the gain questions if this were the case. As we can see it is
not. By and large, we can conclude that most measures show a highly significant
correlation with most other measures, pointing in the direction that there exists some
underlying general risk preference that shows itself in all the different measures. The
strength of the correlations is similar to the ones observed in Germany by Dohmen
et al. (2011b). The correlations between measures in the gain and in the loss domain
are somewhat stronger than the correlations found between investment and insurance
decisions reported by Einav et al. (2012).

We now proceed to regression analysis to determine the extent to which the different
measures of uncertainty attitudes share the same correlates. We use OLS regressions
throughout. The results are presented in Table 4 . Self-declared foreigners in any given
country were dropped from the analysis, but our results are stable to including them
(see the Online Appendix). The explained variance is very low in some regressions,
especially so in the survey questions on contexts other than the general and financial
one. Each regression includes a number of predictors, which fall into three categories:
biological predictors, specifically sex and age; the study major of the subject, measured
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relative to economics students; and macroeconomic factors, such as GDP per capita,
and the Gini coefficient.> The Online Appendix contains additional regressions in
which we add the individual, group, and country characteristics one after the other;
it also contains a regression where we add country fixed effects instead of GDP. All
effects described hereafter are stable to these alternative specifications.

Although some doubts on the stability of the relation remain, women have often
been found to be more risk averse than men (Croson and Gneezy 2009). We confirm
this effect for our incentivized measures for gains but not for losses, where we find
no significant effect. In terms of the survey measure, we again find a gender effect
for most contexts. The exceptions to this rule are the health context and the people
or social context, where the gender effect is not significant. We find only weak (and
inconsistent) effects in terms of age, although this is not surprising given the narrow
age range of our subjects. Moving on to study majors, we find an interesting tendency
amongst mathematics and natural science majors, who generally declare themselves
to be less risk taking than the comparison group of economics students in the survey
questions, while in incentivized measures they take just as much risk. In addition,
students of the humanities and of the social sciences other than economics tend to be
more risk averse, although this effect is only significant for some of the measures. Art
students take more risk than economics majors for the incentivized gain measures, but
declare themselves to be considerably more risk averse in the sports context.

The strongest and most consistent effects are observed for the (log of) GDP per
capita measure (for 2011 in PPP terms; source: World Bank). Subjects from countries
with lower GDP per capita are more willing to accept uncertainty for the incentivized
measure across all domains and uncertainty sources. The effect is economically strong
as well as highly significant (see discussion). The same effect is also found for the
general survey question, occupational risks, and financial risks. For sports it goes in the
opposite direction, with people from richer countries declaring themselves more willing
to take risks. The effect is not significant for driving risks, health risks, and social risks.
We will return to these effects in the discussion. In addition, we find strong effects
of the Gini coefficient—a proxy for income inequality in a country—on stated risk
taking, but not on revealed risk taking. For a discussion of the relation between income
inequality and risk preferences, see for instance Friedman (1953) and Kanbur (1979).

4. Discussion and Conclusions

We can clearly conclude that, by and large, survey instruments aimed at measuring
risk attitudes correlate with decisions in which real money is at stake. This does
not only work within most of our 30 countries, but also at the macroeconomic level
across countries—an encouraging finding that may pave the way for the use of survey

3. Some of the individual factors and groups are absent in some countries—for example, no women have
taken part in the experiment in Saudi Arabia. All findings in the regression remain stable if we eliminate
such countries.
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measures in cross country comparisons of general population samples. The finding that
the correlations work between countries as well as within suggests that subjects are
aware of their position within the scale, which is naturally constrained between the two
endpoints for the survey questions. This in turn suggests that also the mean values on
the survey scales between contexts have some meaning. For instance, we find much less
stated risk aversion on the survey question asking for risk preferences in general than on
the one asking for financial risk taking or risk taking in health aspects. The differences
in absolute values on the various scales may thus constitute an opportunity rather than
a problem. All the more so since we know that even incentivized scales do not produce
absolute rankings that are impervious to changes in elicitation, given that they have
been found to be highly sensitive to the monetary stakes used (e.g. Binswanger 1980;
Kachelmeier and Shehata, 1992; Lefebvre, Vieider, and Villeval 2010).

Another interesting insight derives from the correlation analysis of the various
measures. Psychologists have generally concluded that risk attitudes are context-
specific, and that there exists little or no relation of risk attitudes in one context to risk
attitudes in another (Weber, Blais, and Betz 2002). Economists, however, have tended
to emphasize the underlying component common to choices across different contexts
and domains (Dohmen et al. 2011b; Einav et al. 2012). Our results tend to support the
latter view, as we found uncertainty attitudes to be clearly related across most contexts
and domains. Perhaps, however, it is wrong to think about the issue in a bipolar fashion,
since it rather appears to be a matter of degree. Given our results, many scholars might
still counter that the correlations found are rather weak, and preferences thus highly
context-dependent. However, the correlations are highly significant and appear to be
stable; and most measures present the same correlates in regressions, further indicating
a common underlying component constituting uncertainty attitudes.

The existence of some underlying element of uncertainty attitudes also allows us to
address a more philosophical question about the existence of stable preferences. Slovic
(1995) proposed three possible views on the nature of values and preferences in general:
(1) they exist a priori and are perfectly reported when elicited; (ii) they do exist a priori,
but will be reported only imperfectly when elicited, depending on the method used and
possibly the context to which they are applied (discovered preference hypothesis); and
(iii) they are constructed during elicitation and will thus completely depend upon the
particular circumstances of the elicitation method (constructed preference hypothesis).
He indicated the last one to be most likely. Cubitt, Starmer, and Sugden (2001) and
van de Kuilen (2007) lean towards the discovered preference hypothesis in applications
of decision making under risk (see also Plott 1996). The common component to
uncertainty attitudes elicited with different methodologies, across different domains,
and in different contexts, clearly points to the conclusion that there does exist some
fundamental “uncertainty attitude”. We thus conclude that preferences are indeed dis-
covered and derived from an underlying preference, rather than constructed ex nihilo.

All that said, our results are generally much weaker using survey measures in
contexts other than the general or financial one. This holds both for the correlations
between different measures, and for the association with regressors such as GDP. One
could speculate about reasons why this happens. For instance, as far as the relation
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between GDP and risk aversion in sports is concerned, we find a marginally significant
effect in the opposite direction of the relations observed for most other measures,
with higher stated risk taking in richer countries. Plausibly, sport may be considered
a luxury good, especially the types of thrill-seeking activity with high risk popular in
the developed world (climbing, kite-surfing, paragliding, skiing, etc.). Poverty usually
prevents such activities, a reason for which the typical Ethiopian is much more likely
to simply go running (a comparatively low-risk activity). Also, our student subjects
are unlikely to own a car, especially in poorer countries. This may explain the absence
of an effect for driving (which may appear puzzling indeed if one compares traffic in
Kolkata to traffic in Berlin, for instance).

While the finding that the (nonincentivized) survey measure correlates with
(incentivized) measures of risk preferences is an interesting one, there are arguably
limitations of using such survey measures in empirical work. For example, the survey
measure does not permit the researcher to draw any conclusion about ambiguity
aversion, loss aversion, or subjective probability distortions. All of these concepts
are of relevance for understanding a broad number of economic phenomena (see
e.g. Dimmock, Kouwenberg, and Wakker 2014, on ambiguity attitudes and portfolio
choice, von Gaudecker, van Soest, and Wengstrom 2011, on the importance of loss
aversion, and Barseghyan et al. 2013, on the importance of probability weighting for
the choice of insurance deductibles). Scholars interested in studying the effects of
finer characteristics of risk preferences therefore have no other choice than setting up
incentivized lottery choice experiments (at least as long as there are no appropriate
survey measures on the specific characteristics available).

Almost all our measures of risk preferences reveal a strong relationship between
risk tolerance and per capita GDP. This is consistent with recent findings by Rieger,
Wang, and Hens (2014), who obtained hypothetical measures of willingness to pay
for lotteries in a survey conducted with economics students in 54 countries. This
relationship indicates a risk—income paradox. Indeed, there exists ample (although not
entirely consistent) evidence that risk aversion decreases in income within countries
(e.g., Dohmen et al. 2011b; Donkers, Melenberg, and Van Soest 2001; Hopland,
Matsen, and Strom 2013). We, however, find a strong positive correlation of national
income with risk aversion. This paradox is more thoroughly described by Vieider et al.
(2013) using data obtained with Vietnamese farmers, thus excluding explanations
based on selection into university. Vieider, Chmura, and Martinsson (2012) provide
empirical support for a possible explanation of the paradox based on unified growth
theory, following a theoretical model developed by Galor and Michalopoulos (2012).
According to that model, income per capita has been stable over the medium and long
term for most of the time since humans started becoming sedentary about 13,000 years
ago. In this “Malthusian” growth phase, the number of surviving offspring was strictly
linked to income. Given transmission of risk preferences from parents to children,
and given the within-country positive correlation between risk tolerance and income,
risk tolerance would thus have spread as a general population trait. Starting with
the industrial revolution, income per capita finally started to take off. More affluent
segments of the population started a Beckerian transition, substituting quality for
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quantity of children. Poor population segments, however, were no longer limited by
low incomes and started increasing their number of children. As a result, the risk
aversion typical of poorer population segments started spreading.

In our analysis, we have paid considerable attention to different dimensions along
which preferences are known to differ—the decision context, outcome framing by
decision domain (gains versus losses), and the source of uncertainty. One dimension
we have have largely neglected, however, is the one of likelihood-dependence. Our
descriptive data shown at the beginning of the results section clearly show that this
dimension is relevant, with risk preferences varying systematically across probabilities.
The reason for this neglect is that such likelihood-dependence is best explained within a
structural model that allows for nonlinear transformations of probabilities (Fehr-Duda
and Epper 2012; Wakker 1994). Such a structural analysis of the current data using
prospect theory is provided in L’Haridon et al. (2013).

Appendix A: List of Prospects

TABLE A.1. Decision tasks, amounts in euros.

Gains Losses
Risk Uncert. Risk Uncert.
5. 12:0) (=5. 15:0)
(10, Y%,: 0) (-10, %,: 0)
(20, %,: 0) (=20, Y%,: 0)
(30, %,: 0) (=20, %,:-5)
(30, ¥, 10) (=20, ¥,5-10)
(30, %,:20)
(20, Yg: 0) (20, Y5 0) (=20, Y5 0) (=20, Y5 0)
20, % 5) 20, % 5) (=20, Y5 -5) (20, Y5 -5)
(20,%5:0) (20, %5 0) (=20, %5 0) (=20, %5 0)
(20, ¥g: 0) (20, ¥g: 0) (20, Yg: 0) (20, Yg: 0)
(20, %5: 0) (20, %5: 0) (=20, %53 0) (=20, %53 0)
(20, %; 0) (20, %g; 0) (=20, %g; 0) (=20, %g; 0)
(20, 753 0) (20, 753 0) (=20, 7g: 0) (=20, 7g: 0)
(20, 753 5) (20, 753 5) (=20, 75:-5) (20, 75:-5)

The choice tasks for losses are not identical in absolute value to the ones for risk.
In particular, the lowest value only reaches —20 instead of the 30 for gains. This was
motivated by budget constraints. Inserting one or two prospects with a maximum loss
of €30 PPP would have forced us to give an endowment of €30 PPP for the whole loss
part, which would have considerably raised the costs of the experiment.
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