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Abstract

We investigate how preferences have been affected by exposure to the COVID-19 crisis. Our
main contributions are: first, our participant pool consists of a large general population
sample; second, we elicited a wide range of preferences (risk, time, ambiguity, and social
preferences) using different incentivized experimental tasks; third, we elicited preferences
before the onset of the crises and in three additional waves during the crises over a time
period of more than a year, allowing us to investigate both short-term and medium-term
preference responses; fourth, besides the measurement of causal effects of the crisis, we also
analyze within each wave during the crisis, how differential exposure to the crisis in the health
and financial domain affects preferences. We find that preferences remain remarkably stable
during the crisis. Comparing them before the start and during the crisis, we do not observe
robust differences in any of the elicited preferences. Moreover, individual differences in the
exposure to the crisis at best show only weak effects in the financial domain.

Keywords: preference robustness, crisis, risk-, time-, ambiguity- and social preferences,

COVID-19

JEL codes: C90, D01

*Paul Bokern: Maastricht University, Department of Microeconomics and Public Economics; Jona Linde:
Maastricht University, Department of Microeconomics and Public Economics; Arno Riedl (corresponding author):
CESifo, IZA, and Maastricht University, Department of Microeconomics and Public Economics, P.O. Box 616,
6200 MD Maastricht, the Netherlands, a.riedl@maastrichtuniversity.nl; Peter Werner: Maastricht University,
Department of Microeconomics and Public Economics. Financial support from Netspar through the grant “Under-
standing and improving pension savings by combining incentivized experiments, surveys, and administrative big
data — A general employed population sample with a focus on the self-employed” and from the Limburg University
Fund/SWOL is gratefully acknowledged. An earlier version of this paper, targeted at Dutch financial institutions,
is published as a Netspar Academic Paper (Bokern et al., 2021)).



1 Introduction

The COVID-19 pandemic had a large impact on people’s lives all over the world. In addition
to the substantial health risks, the pandemic and related policy measures severely impacted the
economy and society in many domains. Negative economic consequences of the crisis emerged, for
instance, through the reduction of consumer demand, increases in unemployment rates, changes
in labor conditions, and shocks on financial markets. In the societal domain, individual and
social well-being and mental health, among others, have been adversely affected (Brodeur et al.|
2021 provide an extensive review). During the pandemic also changes in behavior have been
observed, not all of which were exogenously enforced. This raises the natural question whether
such changes were just a response to changed rules and incentives or—at least in part—the
consequence of an adjustment of preferences during the crises.

Preferences, next to beliefs, are the fundamentals of human economic and social behavior.
Therefore, it is important to understand if and how exogenous shocks, such as the COVID-
19 pandemic or the war in Ukraine, affect these fundamentals. A possible shift in preferences
might affect economic behavior in a wide range of domains, including longer term economic and
social developments. For example, changes in risk, ambiguity or time preferences may affect
the way people save and invest with both micro- and macroeconomic consequences for wealth
accumulation and productivity. Changes in social preferences might shift support for welfare
programs and redistribution policiesE Moreover, knowledge about a change in preferences is
of vital importance for the design of effective policies, as it may necessitate an adjustment of
rules and incentives. Ignoring it may lead to ill-advised policy reforms and unintended adverse
outcomes Allcott et all 2020; Barrios and Hochberg, 2020; [Van Bavel et al., |2020; [Fan et al.
2020)). Importantly, in case preferences are indeed affected by exogenous shocks, this would imply
that they need to be continuously monitored to design well-informed policies.

We exploit the COVID-19 crisis to investigate the effect of a longer-lasting adverse event on

risk, time, ambiguity, and social preferencesﬂ To elicit preferences and explore preference change,

!Theoretical arguments and empirical evidence suggest that risk preferences are correlated with investment
and occupational decisions, such as becoming self-employed (Beauchamp et al., 2017; Menkhoff and Sakhal [2017]),
time preferences with savings decisions (Sutter et al. 2013} [Falk et al., |2018), wealth (Huffman et al., 2019), and
saving and planning for retirement (Clark et al.,|2019), and ambiguity preferences with stock market participation
(Dimmock et al., [2016) as well as portfolio choices (Bianchi and Tallon| 2019)). Social preferences have been found
to influence attitudes towards re-distributive policies and the willingness to donate money or to volunteer (Falk
et al.| [2018; |Almas et al. |2020).

2There is evidence suggesting that exposure to a natural disaster can lead to increased risk aversion and more
impatience (see, e.g., Beine et al.l 2020} for the case of earthquakes). See also |Chuang and Schechter| (2015), for
a review of the impact of exogenous shocks on economic preferences more generally. Importantly, these disasters



we implemented incentivized economic tasks in a large population sample from the Netherlands
in four waves before and during the crisis. The first wave was conducted right before the onset of
the crisis; the second, third and fourth wave took place during the first and the second lockdown
phase in the Netherlands. Altogether, this waves cover a period of more than a year during the
crisis. Comparing preferences measured in the waves during the crisis with those elicited before
the start of the pandemic allows us to identify causal effects of exposure to the crisis. In addition,
we elicited data which make it possible to analyze if and how differences in individual exposure
to COVID-19 are correlated with differences in the elicited preferences.

Traditional economics assumes that preferences are stable and do not respond to external
events, at least not in the short-run. However, lately theoretical arguments have been put forward

stating that preferences are state-dependent and may respond to external circumstances, such as

economic incentives and the environment a decision-maker is immersed in (Bowles and Polania-|
. Additionally, laboratory experiments show that previous exposure to specific
environments may have spillover effects on behavior, preferences, and beliefs (see, e.g.,
and Riedl, [2020; Engl et al., 2021} and the references therein).

A number of studies report on the effect of the COVID-19 crisis on preferences but the
existing findings are mixed and difficult to compare, due to differences in samples and preferences
elicitation methods provides an extensive review)El Concerning risk preferences, it
has been found that people became more risk averse , less risk averse
et al [2022; |Gassmann et al.,|2022; Shachat et al., 2021), did not change (Angrisani et al., 2020;
Drichoutis and Naygaj, |2022; Harrison et al., 2022; Lohmann et all [2023), or that the results
depend on the elicitation method (Aksoy et al., 2021; Zhang and Palmaj, 2021). Ambiguity

aversion has been observed to increase (Shachat et al. 2021)) and decrease (Gassmann et al.,
2022)). Time preferences have mostly been found to remain stable (Drichoutis and Nayga, 2022;
\Gassmann et al., |2022; Harrison et al., 2022; Lohmann et al., [2023), although (2020))

found that participants became less patient. Finally, social preferences, specifically altruism,

have been found to increase (Aksoy et al., 2021} |Shachat et al., |2021] or remain stable (Lohmann,

et al 2023) ]

have been short one-time events, whereas the COVID-19 pandemic was longer-lasting with much uncertainty about
its duration.

3We discuss the related literature in some detail in the next section.

(2023) also discusses results based on unincentivized elicitation methods and concludes that those show
even higher variability.



Importantly, most of the previous studies use student samples that are relatively homoge-
neous in their socio-economic characteristics and exposure to the crisisﬁ However, in order to
understand heterogeneous responses and to develop effective policy measures it is important
to explore potential shifts in important preference domains of a broader range of population
groups. Moreover, to our knowledge, none of the existing studies simultaneously considered a
general population sample, using incentivized tasks for a broad set of preferences, elicited before
and after the crisis.

Our main contributions are: first, our participant pool consists of a large general population
sample; second, we elicited a wide range of preferences (risk, time, ambiguity, and social pref-
erences) using different incentivized experimental tasks, also within preference domains; third,
we elicited preferences in four waves, before and during the crisis, over a time period of more
than a year, allowing us to investigate both short-term and medium-term preference responses
in a causal way; fourth, besides the measurement of direct effects of the crisis on preferences
across waves, we also observe within each experimental wave how various measures of self-stated
individual exposure to the crisis affect preferences.

We find that, despite some indications for short-term fluctuations in some of the measures,
elicited preferences are remarkably stable over the whole measurement period. We do not observe
robust significant differences in any preference domain when comparing preferences of partici-
pants directly before the start of the crisis with those elicited at three different points in time up
to more than a year after the start of the crises. We do find suggestive evidence for a small shift
in risk, ambiguity, and social preferences, due to adverse individual exposure in the financial
and career domain during the pandemic. At the same time, there is no evidence that individual
exposure to the crisis in the health domain and beliefs concerning the duration of the crisis affects
preferences.

The rest of the paper is organized as follows. In Section [2| we briefly review related experi-
mental economics literature that investigates the effect of the COVID-19 crisis on preferences. In
Section |3| we describe the decision tasks and experimental implementation in detail. The results

are presented in Section [l Section [f] discusses the results and concludes.

SWith the exception of |/Angrisani et al.[(2020)), who have a small number of traders in their sample, and |Aksoy
et al.| (2021) and |Zhang and Palma) (2021)) who both consider a sample from Amazon Mechanical Turk (AMT).



2 Related Literature

The studies that have investigated the effect of COVID-19 on preferences use a multiplicity of
approaches, including both hypothetical and incentivized decision tasks as well as surveys that
are elicited pre- and post-pandemic or are based solely on post-pandemic data. We briefly review
those studies which, similar to ours, used incentivized economic experiments to investigate the
effect on risk, ambiguity, time, or social preferences (see [Umer, 2023| for a more comprehensive
recent overview).

Gassmann et al. (2022)), Lohmann et al| (2023), and |Shachat et al| (2021) are closest to
our study in terms of the variety of preferences they collect, but they all use students samples.
Gassmann et al.| (2022)) implemented incentivized multiple price lists (as in [Holt and Laury,
2002) to measure risk, time and ambiguity preferences in a sample of French students. They
collected data over a three months period during and after the end of the first lockdown in France
and compared them to data elicited in a comparable sample several years before the crisis. The
authors find that risk and ambiguity aversion as well as patience decrease during the lockdown
relative to their base levels and increase again after the lockdown (but do not reach the original
base level). |Lohmann et al.|(2023)) elicit risk, time, and social preferences pre- and post-pandemic
in a sample of Chinese students. Risk preferences are measured with a lottery choice task (Eckel
and Grossman), 2002) and an investment task (Gneezy and Potters| |1997)), time preferences with
Convex Time Budgets (Andreoni and Sprenger, |2012)), and social preferences with dictator games.
On the aggregate, exposure to COVID-19 does not significantly affect preferences, but there is
some evidence for heterogeneous responses of men and Womenﬁ Shachat et al.| (2021) elicit risk,
ambiguity, and social preferences also in sample of Chinese students, both pre-pandemic and in
multiple waves over a six-weeks period during the crisis. Risk and ambiguity preferences are
elicited with multiple price lists and social preferences with dictator games. The authors observe
an increase in risk-tolerance, ambiguity aversion, and altruism in the early waves of their study.

Several studies elicit risk and time preferences and others elicit risk and social preferences.
Drichoutis and Nayga) (2022) elicit risk and time preferences among Greek students using mul-
tiple price lists both before and in two waves during the crisis and report that the preferences
remain stable across all three waves. [Li et al.| (2020) use multiple price lists in a sample of Chinese
students and find that participants were more risk averse and less patient after the start of the

pandemic. Harrison et al.| (2022) measure atemporal risk preferences, time preferences and in-

5Men decrease risk-taking in the Gneezy and Potters task and become less likely to be present-biased with
more exposure.



tertemporal risk preferences among US students in several waves during the crisis with unordered
incentivized lottery choices. The authors find that the atemporal risk premium increases during
the crisis whereas time preferences and intertemporal risk preferences remain stable. |Aksoy et al.
(2021)) elicit both risk and social preferences in a sample of Amazon Mechanical Turk (AMT)
workers in the US. Risk preferences are measured with a multiple price list and the investment
task of |Gneezy and Potters (1997). They find that after the start of the pandemic risk aversion
decreases in the investment task, whereas it increases in the multiple price lists. Social prefer-
ences were elicited with a dictator game and they find that participants became more altruistic
after the start of the pandemic.

Another set of studies collect only one type of preferences. |Angrisani et al. (2020)) elicit risk
preferences of students and professional traders with the Bomb Risk Elicitation Task (Crosetto
and Filippin) [2013) before and at the beginning of the crisis and report no preference change[]
Adema et al.| (2022) elicit risk preferences with a lottery choice and find that participants were
less risk averse after the start of the pandemic. [Zhang and Palma (2021) elicit risk preferences
with a lottery choice task (Eckel and Grossman| [2002) and the balloon analogue risk task (Lejuez
et al., |2002)). They find no changes in risk aversion when measured with the lottery choice task,
but do observe that an increase in risk aversion when measured with the balloon analogue risk
task. Branas-Garza et al.| (2022)) investigate charitable donations in a sample of Spanish citizens
during the initial phase of the crisis and find it decreases with the degree of exposure to the

crisis.

3 Experimental Design and Procedures

In this section, we first explain the implementation and timing of the study. Thereafter, we
elaborate on the different tasks used to elicit risk, ambiguity, time and social preferences. Finally,
we describe our survey questions used to capture the extent to which individuals were exposed

to the COVID-19 crisis.

3.1 Timing and Implementation

Our study consisted of four waves implemented at multiple points in time before and during the

COVID-19 crisis in the Netherlands (see Figure [1| for the timeline). The field time of the first

7 At the same time, the authors find heterogeneous effects of personal experiences with COVID-19 (i.e. infection
of oneself or of a close friend or family member) on risk preferences.



wave was from February, 20 to March 2, 2020, and thus shortly before the crisis was recognized
as such in the Netherlands (and most parts of Europe, except for Italy)ﬁ Shortly thereafter, the
first lockdown was introduced in the Netherlands. In order to test the short-run impact of the
uncertainty around COVID-19 and the initial lockdown on preferences, we implemented a second
wave between April 22 and April 29, 2020. After a quiet period, with little restrictions, COVID-
19 became more prevalent again towards the end of 2020 and a “partial” lockdown started on
October 13. In order to gauge a potential longer-run impact of COVID-19 and the restrictions, we
implemented a third wave between November 11, 2020 and November 18, 2020. The restrictions
tightened further on December 15 and the term lockdown was used again. Around the same
time, however, the first positive signs concerning vaccination popped up and in January 2021 the
first vaccination was administered in the Netherlands. Nevertheless, the end of this lockdown
would only be announced at the end of April, 2021. Throughout May, the restrictions were lifted
one-by-one by means of a re-opening plan and the lockdown officially ended on June 5. To test
the impact of this long, very strict, lockdown, we decided to implement a final wave between

April 21 and April 29, 2021, right before the first restrictions were lifted.

First COVID-19 Vaccination
in the Netherlands

Wave 1 Wave 2 Wave 3 Wave 4
A~ AN

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun
2020 2021

Notes: The first lockdown started on March 15, 2020, with the closing of schools, restaurants and sports clubs
and was extended on March 23, 2020, with further restrictions on public gatherings. Plans to relax the general
lockdown measures were published on May 6, 2020. Already before this date, on April 21, 2020, it was announced
by the Dutch government that schools would be opened again by May 11, 2020. A second lockdown with less
restrictions (a “partial” lockdown) started on October 13, 2020. However, during November and December, the
government increased the restrictions step-by-step and as of December 15, 2020 the term lockdown was used again.
On January 23, 2021, restrictions were tightened even further with the introduction of an evening curfew. On April
20, 2021 the government announced the start of its reopening plan that would become active on April 28, 2021.
As part of the reopening plan, the evening curfew would be lifted and shops and outdoor areas of restaurants
and cafes would partially reopen. The lockdown officially ended on June 5, 2021. For a detailed timeline, see
https://www.rijksoverheid.nl/onderwerpen/coronavirus-tijdlijn (last retrieved May 2023).

Figure 1: Timeline COVID-19 in the Netherlands and Study Implementation

8The initial wave was originally planned as a pilot session for a large scale study among a representative sample
of the Dutch population. The study served as a test run of the parameters and presentation of the elicitation tasks.
Therefore, we have two versions for some of the preference measures with slight differences in the parameters used
(see Section for details).



In all four waves, we implemented an identical set of preference elicitation tasks to measure
risk, ambiguity, time, and social preferences. Waves 2 to 4 additionally included an extensive
questionnaire on participants’ exposure to the crisis, the effects of the crisis in various domains
(e.g., health and economic), as well as their beliefs concerning the crisis and the future devel-
opment of the economy. The experiments were programmed and implemented online by the
research agency Flycatcher. Flycatcher operates a panel of about 10,000 members recruited
from the Dutch general population who are regularly invited for participation in online studies.
Participants were recruited through e-mail.

Altogether 1035 individuals in the age range of 18 to 67 years took part in our study (125
in wave 1, 290 in wave 2, 314 in wave 3 and 306 in wave 4)E| All waves were conducted
between-subjects, thus no one participated in multiple waves. Our sample covers a wide range of
population groups of the Netherlands in terms of age, sex, education, and income. A comparison
of the samples across waves shows that there are no significant differences in the composition
of the waves concerning the background variables of participants, except for education levels
(see Appendix . We control for participants’ demographic and socioeconomic background
characteristics in the analyses.

Participants were informed that one out of ten participants would be randomly selected to
receive payments dependent on their decisionsm One choice of these participants was then
randomly picked and paid out. The median participation time in our study was 36, 45, 46 and
44 minutes in waves 1 to 4, respectively.Participants earned on average €7.66 in wave 1, €8.06 in
wave 2, €6.61 in wave 3 and €6.58 in wave 4[l] These amounts were paid out via bank transfers
with the help of Flycatcher in a way that guaranteed anonymity of the participants towards the

research team.

9We used different versions of the tasks that differed slightly in parameter values (for details see below,
Section [3.2). The number of participants that received version 1 (2) of the tasks was 51 (74), 146 (144), 151 (163)
and 154 (152), respectively for waves 1 to 4. We conducted a third version of the tasks with an additional 145
participants in wave 2 as a further test of parameters for our large-scale study. Because version 3 was elicited only
in wave 2, we do not use this data for further analyses.

OParticipants could choose at the end of the study whether they wanted to be contacted for payments. Across
all waves, 92.6% of the participants selected to be contacted for payments (between 92.0% and 93.8%, depending
on the wave). The random draw to determine which participants received payment was done on the subset of
participants who wanted to be paid.

"In wave 2 to 4 participants spend more time becasue of the additional survey questions re-
lated to COVID-19 that were included at the end of the study. The average earnings are close
to working 45 minutes at the Dutch minimum wage in 2020 (which was €9,70 per hour for a 40
hour workweek, see https://www.rijksoverheid.nl/onderwerpen/minimumloon/bedragen-minimumloon/bedragen-
minimumloon-2020, last retrieved May 2023)



3.2 Preference Elicitation Tasks

We elicited risk, time, ambiguity, and social preferences with several complimentary experimental
tasks. Risk and time preferences were elicited jointly with the convex time budget (CTB; |An-
dreoni and Sprenger, |2012) and separately with several multiple price lists (MPLs) in the spirit
of Holt and Laury| (2002) and |Coller and Williams| (1999)), respectively. To infer risk preferences
from participants’ decisions in these tasks, we rely on simple count measures because they do
not require any restrictive modeling assumptions for decision-making under risk. Higher-order
risk preferences were elicited with five binary choices for prudence and five binary choices for
temperance, following |Noussair et al.| (2014)) Ambiguity aversion was elicited with MPLs, in the
spirit of (Cettolin and Riedl| (2019). Social preferences were elicited with a modified version of
the solidarity game by Selten and Ockenfels| (1998]). We discuss the tasks in detail below.

To facilitate understanding of the decision tasks we used graphical elements for the display
of the tasks. Moreover, they were explained through short video clips that participants watched
prior to each task. These videos explained the decision tasks step by step, successively highlight-
ing the relevant parts of the decision screens. In addition to the video clips, written instructions
were available for online reading and download@ More information on the experimental design,

including instructions and screenshots, can be found in Appendix

Convex Time Budget (CTB). We implemented an adapted version of the CTB (Andreoni
and Sprenger} 2012} Potters et al., 2016), which jointly elicits risk and time preferences. In our
implementation, participants received two sets of 12 decision tasks sequentially (see Table
in the Appendix). In each decision task, participants allocated money between an earlier date,
which was 8 weeks from the day of participation, and a later date, which was 12, 16, or 24
weeks from the day of participation depending on the task and versionE Payments allocated
to the early date were always certain, whereas payments to later dates were paid with a 50%,
70%, 90% or 100% chance, depending on the decision task. These probabilities were known to
participants. Depending on the decision task, the amounts allocated to the later date paid an
interest rate of 0%, 4% or 16% over the period by which the payment was delayed. The budget

to be allocated by the decision-maker was always €75. When the chance of future payments

2Importantly, the perceived clarity of the instructions was very high, generally ranging between values of 8
and 9 on a scale from 0 (completely unclear) to 10 (very clear), for all tasks and irrespective of the format (video
or written instructions) (see Tables and in Appendix for details).

13Tn version 1 (2), the late date was 12 (16) weeks from the day of participation in the first set of decision tasks
and 16 (24) weeks from the day of participation in the second set of decision tasks.



was below 100% the amount to be paid was increased such that the expected value of the future
payment matched the certain payment in the 100% payout case. To simplify the decisions,
each choice set was discretized into 13 predefined allocations. Two of the predefined allocations
constituted dominated choices, which serve as a comprehension and attention checkE

To infer risk preferences from the CTB, we compare allocations in decision tasks with risk
(that is, the decision situations where the later payoff was obtained with a 90%, 70%, or 50%
chance) to allocations in their risk-less counterpart (i.e., the decision situation where the later
payoff was obtained with a 100% chance). If an individual allocates less (more) money to the
later date in the task with risk, compared to its risk-less counterpart, then we categorize the
allocation as risk averse (seeking). If the individual allocates the same in both, then we categorize
the allocation as risk neutralE As a measure of risk preference on the individual level, we simply
count the number of decisions that are classified as risk seeking (RS) with weight=-1, risk neutral
(RN) with weight=0, and risk neutral (RA) with weight=1 for both sets and take the average.
Larger values of this variable are thus associated with a stronger tendency of the participant
to avoid risk. To infer time preferences, we simply take the average euro amount a participant
allocates to the late date in risk-less decision situations (i.e., the decision situation where the
later payoff was obtained with a 100% chance). Larger values for this variable are thus associated

with higher patience of the decision-maker.

Multiple Price Lists (MPL). Risk preferences were elicited using two rMPLs (see Tables
and in the Appendix). In each rMPL, participants made nine choices between a certain payoff
and a lottery that paid a lower and a higher payoff with a given probability. The probability
for the low (high) payoff was either 0.50 (0.50) or 0.33 (0.67). The outcomes and probabilities
remained the same within each MPL, whereas the value for certain payoffs increased across
rows. We take the average number of safe choices across both rMPLs as a simple measure
for participants’ risk aversion, with a higher number of safe choices indicating higher aversion
towards risk. Time preferences were elicited with two tMPLs (see Tables and in the
Appendix). In each tMPL, participants made nine choices between €75 at an early date (8
weeks from the day of participation, just as in the CTB) and varying amounts to be paid at a

later date (in 12 or 16 weeks and in 16 or 24 weeks, depending on the task version). Moving

' The majority of participants (827, 80% of the entire sample) never makes a dominated choice in this task.
We control for whether a participant makes at least one dominated choice in the analysis.

15Tf an individual makes a corner choice in both the decision with risk and their risk-less counterpart, then we
categorize the pairs of corner choices at the early (late) date as risk averse (seeking).



down the list, the amount to be paid at the later date increased, yielding interest rates between
0% and 21.3% over the delay period. The decision situation where participants switched from
the early to the late option defined an interval for their individual time preferences. We take
the average number of patient choices (favoring the later option) across both tMPLs as a simple
measure for participants’ time preference, with higher values indicating more patience.

Higher-order risk preferences were elicited using tasks introduced by Noussair et al. (2014)
(see Tables and in the Appendix). To elicit prudence, participants faced a series of five
binary decision situations. In each decision situation, participants received a lottery that would
yield a high or a low outcome with equal probability. They were then asked to choose whether
they wanted to add a zero-mean lottery to the state of high wealth or to the state of low wealth.
Prudent decision-makers would add the lottery to the state of high wealth. As a measure of
prudence, we simply count the number of prudent choices. Temperance was also elicited with
five binary decision situations. In each decision situation, participants received a fixed payment
and had to decide whether they wanted to aggregate or disaggregate two identical zero-mean
lotteries. Temperate participants would prefer disaggregation of the lotteries. As a measure of
temperance, we simply count the number of temperate choices.

Ambiguity preferences were elicited with two aMPLs in which participants had to choose
between risky lotteries with known probabilities of winning and an ambiguous lottery where the
probability of winning was unknown (see Table in the Appendix). Participants also had the
option to state indifference, in which case a fair random device chose between the options for
them (Cettolin and Riedl, 2019). The winning probabilities in the lotteries were displayed with
red and blue balls in urns. The left urn contained 10 red or blue balls in a known and displayed
proportion. The right urn also contained 10 red or blue balls, but the urn was made opaque
so that the proportion of red and blue balls was unknown to the participant. Participants were
informed that the proportion of red and blue balls in the ambiguous urn stayed the same within
each and between both aMPLs. The proportion of red and blue balls in the risky urn varied
from all red in the first row of an aMPL to all blue in the last row. The two aMPLs differed only
with respect to the color associated with winning the lottery. To control whether a participant
fully understood the task, we added a dominated option to each aMPL consisting of an urn with
a displayed proportion of 10 balls of the losing COlOFE We look at two measures for ambiguity.

First, we count the number of times the risky lottery is chosen in both aMPLs and take the

The majority of participants (984, 83% of the entire sample) never makes a dominated choice in this task.
We control for dominated choices in the analysis.

10



average, where a higher number can be interpreted as more ambiguity aversion. Second, we
count the number of consecutive indifference choices. If an individual chooses more than one
indifference choice in the aMPLs, this can be interpreted as incomplete preferences or preference
for randomization (Cettolin and Riedl, 2019)). Thus, a higher number of this measure, can be
interpreted as less complete preferences or a stronger preference for randomization.

In all MPLs, we did not enforce consistency in participants’ choices. That is, we allowed
participants to switch multiple times and in the direction of the option that is becoming less
attractive. The number of participants who make at least one inconsistent choice in the tMPLs,

rMPLs, and aMPLs, are 72 (6%), 109 (9%), and 306 (26%), respectivelyE]

Solidarity Game. Social preferences were elicited with a modified version of the solidarity
game introduced by |Selten and Ockenfels (1998). Participants were anonymously matched with
another participant in the study and were confronted with one of the following four possible
ticipant wins an amount of €80 and the matched other wins nothing or vice versa (both with
20% probability), (iv) both receive nothing (with 10% probability).

Applying the strategy method (Selten, [1967), we elicited social preferences towards different
age groups, similarly to |[Riedl et al.| (2019). Specifically, for the case where they would be the
sole winner, participants had to decide on the amount of money they were willing to transfer to
(a) a young participant (between 16 and 34 years), (b) a middle-aged participant (between 35
and 64 years), and (c) an old participant (65 years and older). We take the average amount sent
to others as a measure of social preference. We also asked participants (non-incentivized) what
they expected to receive from another participant (in each age group) in case the other person
would be the sole winner, measuring participants’ beliefs about the solidarity of others. Here,

we also take the average over all age groups as a measure of expected solidarity.

3.3 Survey Questions COVID-19

To measure individual exposure to the COVID-19 crisis, we implemented a battery of survey

questions in waves 2 to 4. First, we asked participants whether they or a close friend or rela-

Multiple switches in MPLs may be considered as errors (Yu et al., |2021) but may also reflect a preference
for randomization (Agranov and Ortoleval 2017} |Cettolin and Riedl, |2019; |Agranov and Ortoleva, [2022). In the
analysis we do not treat them as errors.
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tive had contracted COVID-19 (health exposure)E We create a binary variable that captures
whether the participant responded “yes” to either question. Second, we asked participants how
they perceived the impact of COVID-19 on their financial situation and career perspectiveﬂ
We create two variables that capture whether the participant’s financial situation or career per-
spective worsened, stayed the same, or improved. Third, we asked participants about their belief
when everything would be back to normal. For the latter, we create a binary variable that cap-
tures whether the participant either beliefs that the situation will be back to normal within one
year or that it will take longer@

Table [1| shows descriptive statistics of these survey questions. As expected, the frequency
that participants had COVID-19 or knew anyone who had it was lowest in wave 2, at the start
of the pandemic, and became more common in later waves. Interestingly, in terms of impact
of COVID-19 on the financial situation, the majority of participants in all waves indicated that
they did not experience any change. For those who did experience changes, it worsened for the
majority in wave 2, whereas it improved for the majority in wave 4. Similarly, for the impact
of COVID-19 on the career perspective, the majority of participants in all waves indicated that
they did not experience any change. For those who did experience change, the majority in all
waves indicated that it worsened, although the proportion becomes more equal in later waves.
Participant’s beliefs about the end of the crisis are roughly equally split between less than a
year or more in wave 2, at the start of the pandemic. In wave 3, at the beginning of the second
lockdown, participants became slightly more pessimistic and in wave 4, at the end of the second

lockdown, participants became more optimistic.

8The exact wording was (translated from Dutch): (i) “Were or are you infected with the so-called coronavirus
(COVID-19)?”, (ii) “Was or is one of your family members or close friends infected with the so-called coronavirus
(COVID-19)?” [answer options for both questions: yes, no, not sure, prefer not to answer]

9The exact wording was (translated from Dutch): (i) “In your opinion, to what extent did your financial
situation change as a result of the so-called coronavirus (COVID-19)?”, (ii) “In your opinion, to what extent did
your career perspective change as a result of the so-called coronavirus (COVID-19)?” [answer options for both
questions: scale 1-5, where 1 = clearly worsened, ..., 5 = clearly improved, prefer not to answer, not applicable].
In the analysis the latter two options are treated as missing.

20The exact wording was (translated from Dutch): “When do you expect that all restrictions regarding the
so-called coronavirus (COVID-19) will be lifted so that the situation in the Netherlands will return back to the
pre-crisis situation?” [in one month, in three months, in six months, in nine months, in one year, in one and a half
years, in more than one and a half years, never]. We use a binary variable for the ease of interpretation because
the categories cannot be considered as linear.
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Table 1: Self-reported Exposure to COVID-19

Wave 2 Wave 3 Wave 4

N % N % N %
Health Exposure
No infection 255 87.9 191 60.8 143 46.7
Infection 35 12.1 123 39.2 163 53.3
Total 290 100.0 314 100.0 306 100.0
Financial Situation
No change 212 73.4 211 69.4 192 64.6
Worsened 58 20.1 44 14.5 34 114
Improved 19 6.6 49 16.1 71 23.9
Total 289 100.0 304 100.0 297 100.0
Career Perspective
No change 193 73.1 201 69.8 212 73.6
Worsened 58 22.0 57 19.8 41 14.2
Improved 13 4.9 30 10.4 35 12.2
Total 264 100.0 288 100.0 288 100.0
Situation back to normal
Within 1 year 147 50.7 139 44.3 185 60.5
More than 1 year 143 49.3 175 55.7 121 39.5
Total 290 100.0 314 100.0 306 100.0

Notes: the responses “not applicable” and “prefer not to answer” are treated as missing. The total number
of participants is 125 in wave 1, 290 in wave 2, 314 in wave 3 and 306 in wave 4.

4 Results

In the first part of our analysis, we report results concerning the causal impact of the crisis on
the elicited preferences, by comparing behavior across waves. Thereafter, we conduct an in depth
analysis among the participants of waves 2 to 4 to test to what extent heterogeneous exposure

to the crisis affected preferences.

4.1 The Causal Effect of the Crisis on Preferences

We investigate the causal effect of the crisis on preferences by comparing our measures across
waves at the aggregate level. The analysis follows the same structure in each subsection. We
first discuss the results descriptively by reporting average responses across waves and the p-value
of a non-parametric Kruskal Wallis test analysing differences across WaVGSE We then turn to
parametric Ordinary Least Squares (OLS) regression analyses with the constructed measures for

each participant in each task as the dependent variable. The first specification is a regression,

2lPigures in Appendix show histograms for each measure in every wave.
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where we only include dummy variables for the experimental waves, capturing changes in the
preference measures in the course of the crisis relative to the situation before the crisis. In
the second specification, we additionally include controls for the decision-makers’ demographic
characteristics (age and sex) and socioeconomic background (education level, being a tenant or

a homeowner and income). In this specification we also control for dominated choices.

Risk Preferences

Table[2]reports the average of our risk preference measures for each wave. In all waves participants
are risk averse in both the rMPLs and the CTB. In the rMPLs, participants make between 6 and
7 safe choices on average, whereas risk-neutral participants should make only 2 to 3 safe choices.
In the CTB, the weighted score is on average between 3 and 4, whereas a score of 0 indicates risk
neutrality and 9 the strongest possible form of risk aversionFE] For higher-order risk preferences,
we find that participants make around 4 prudent choices on average. Participants behave slightly

less temperate, with the average number of temperate choices between 3 and 4.

Table 2: Risk Preferences Across Waves - Descriptive Statistics

Wave 1 Wave 2 Wave 3 Wave 4 KW
Min Max Mean SD Mean SD Mean SD Mean SD p-value

Risk (rMPL) 0 9 6.6 2.6 6.5 2.7 6.3 2.7 6.1 2.9 0.354
Risk (CTB) -9 9 3.7 4.7 3.7 4.6 3.3 4.6 3.9 4.4 0.456
Prudence 0 5 3.9 1.6 4.2 1.4 3.9 1.6 4.0 1.6  0.376
Temperance 0 5 3.7 1.7 3.5 1.8 3.6 1.8 3.3 1.9 0.363

Notes: the table reports means, standard deviations, and the p-values of Kruskal-Wallis tests.

Across waves, the average number of safe choices in the rMPLs decreases slightly. For the
CTB, there is no clear trend, however. Prudence and temperance remain roughly the same
across waves, although individuals appear to be slightly more prudent in wave 2 and slightly
less temperate in wave 4. None of the observed differences are statistically significant according
to non-parametric Kruskall-Wallis tests. This is by and large corroborated by the parametric
regression analyses reported in Table For rtMPLs (Models 1 and 2) and the CTB (Models
3 and 4), the coefficients for the variables reflecting waves 2 to 4 are all small and statistically
insignificant. There is some weak indication that participants behave more prudent in wave

2 (p = 0.052 and p = 0.065, in models 5 and 6, respectively) and less temperate in wave 4

22In the rMPLs around 40 percent of participants chooses the safe option in every decision (see Figure . In
the CTB, for 25 to 30 percent of participants all choices are classified as risk averse (Figure .
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Table 3: First and Higher Order Risk Preferences

Risk (rMPL) Risk (CTB) Prudence Temperance

(1) (2) 3) (4) (5) (6) (7) (8)

Wave 2 -0.04 -0.03 0.05 -0.02 0.32" 0.31% -0.18 -0.16
(0.30)  (0.29)  (0.49)  (0.49)  (0.17)  (0.17)  (0.19)  (0.19)

Wave 3 -0.29 -0.29 -0.37 -0.41 0.06 0.05 -0.15 -0.12
(0.29) (0.28) (0.48) (0.48) (0.17) (0.16) (0.19) (0.19)

Wave 4 -0.46 -0.44 0.21 0.20 0.11 0.09 -0.36* -0.33*
(0.29) (0.28) (0.48) (0.48) (0.17) (0.16) (0.19) (0.19)
Female 0.62*** 0.65™* -0.02 0.44***
(0.18) (0.30) (0.10) (0.12)

Age 0.04*** 0.00 -0.00 0.00
(0.01) (0.01) (0.00) (0.00)

Middle Educated 0.57** 0.41 0.21 -0.09
(0.25) (0.43) (0.15) (0.17)

High Educated -0.33 -0.23 0.13 -0.33"
(0.27) (0.46) (0.16) (0.18)

Tenant -0.23 -0.39 0.07 -0.08
(0.19) (0.32) (0.11) (0.13)

36.500 euro or more -0.09 -0.48 0.10 -0.06
(0.23) (0.39) (0.13) (0.16)

Prefer not to state income -0.09 -0.52 0.15 -0.07
(0.27) (0.45) (0.15) (0.18)

Dominated Choice 0.18 -1.58™** -0.53*** -0.06
(0.18) (0.31) (0.11) (0.12)
Constant 6.58***  4.68***  3.69"**  4.10***  3.87*** 397"  3.70***  3.61***
(0.25) (0.56) (0.41) (0.94) (0.14) (0.32) (0.16) (0.38)

Observations 1035 1035 1035 1035 1035 1035 1035 1035

Notes: standard errors in parentheses. Risk (rMPL): average number of safe choices. Risk (CTB): average
weighted count of risk seeking (weight=-1), risk neutral (weight=0), and risk averse (weight=1) choices. Pru-
dence: number of prudent choices. Temperance: number of temperate choices. Baselevels: Wave 1, Male, Low
Educated, Homeowner, Yearly income 36.500 euro or less, did not make dominated choices. * p < 0.10, **
p < 0.05, ™ p < 0.01

(p = 0.061 and p = 0.091, in models 7 and 8, respectively), but there is no effect in the other
waves. Overall, the crisis does not seem to robustly affect first- and higher-order risk preferences.

We find several effects with respect to the demographic and socioeconomic background of
participants. In line with most previous literature (e.g., (Croson and Gneezy, 2009), female
participants make significantly more safe choices in our study, both in rMPLs (p = 0.001) and
the CTB (p = 0.031). Moreover, women tend to make more temperate choices (p < 0.001), in
line with Noussair et al.| (2014)). We find effects of age depending on the task. Older participants
behave in a more risk-averse manner in the rMPLs (p < 0.001), in line with |Dohmen et al.

(2011)) and von Gaudecker et al.| (2011), but not in the CTB (p = 0.669). Dummy variables for
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education are statistically significant in some of the models, but not in a robust and systematic

manner.

Ambiguity Preferences

The descriptive results in Table [4 show that participants choose the risky urn about five times
on average in every wave, implying little ambiguity aversion. The average number of consecutive

indifference choices is around two in all waves/Z]

Table 4: Ambiguity Preferences Across Waves - Descriptive Statistics

Wave 1 Wave 2 Wave 3 Wave 4 KW
Min Max Mean SD Mean SD Mean SD Mean SD p-value

Ambiguity Aversion 0 11 5.0 1.3 5.2 1.6 5.0 1.6 4.9 1.5  0.158
Consecutive Indiff. 0 11 1.8 2.0 1.9 2.0 1.7 2.1 1.8 2.3 0.441

Notes: the table reports means, standard deviations, and the p-values of Kruskal-Wallis tests.

Looking at the measures across waves, we observe very small differences and none of the
observed differences are statistically significant in non-parametric Kruskall-Wallis tests. Table [5]
reports the regression results. In concordance with the descriptive statistics, there is no evidence
that the crisis affected ambiguity preferences. In particular, the dummy variables for all three
waves are close to zero and statistically insignificant in all models. We also do not find a robust

impact of any of the background variables.

Time Preferences

Table [6] reports the descriptive statistics for time preferences for each wave. In the tMPLS
participants made between 5 and 6 patient choices in each wave and in the CTB they allocated
between €38 and €40 (about 52% of the budget) to the later date[’]

We observe only small differences across waves and none of the these are statistically sig-
nificant using non-parametric Kruskall-Wallis tests. This result is confirmed in the regression
analyses (Table[7), where the dummy variables for the waves are insignificant in all specifications.
Concerning demographics, we find that older participants tend to behave in a less patient way

in the CTB (p = 0.004), but not the tMPLs (p = 0.120). In addition, participants with middle

23 About half of the participants makes between zero and one consecutive indifference choices, while the other
half makes more than one (see Figure [A6).

24In the tMPLs, between 30 and 40 percent of participants always chose the patient choice when there is a
positive interest rate (Figure . In the CTB, there is more heterogeneity across participants (Figure [AS8).
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Table 5: Ambiguity Preferences

Ambiguity Aversion Consecutive Indiff.

(1) (2) (3) (4)

Wave 2 0.19 0.16 0.06 0.10
(0.16) (0.16) (0.23) (0.22)

Wave 3 -0.01 -0.03 -0.08 -0.06
(0.16) (0.16) (0.23) (0.21)

Wave 4 -0.06 -0.07 0.02 0.04
(0.16) (0.16) (0.23) (0.21)

Female -0.09 0.00
(0.10) (0.13)

Age -0.01 0.01
(0.00) (0.01)

Middle Educated -0.06 0.07
(0.14) (0.19)

High Educated 0.01 -0.17
(0.16) (0.21)

Tenant 0.03 -0.01
(0.11) (0.14)

36.500 euro or more 0.02 -0.10
(0.13) (0.17)

Prefer not to state income 0.01 0.06
(0.15) (0.20)
Dominated Choice -0.65*** 1.45***
(0.10) (0.14)
Constant 5.00"** 5.51%* 1.80"** 1.14***
(0.14) (0.32) (0.19) (0.42)

Observations 1035 1035 1035 1035

Notes: standard errors in parentheses. Ambiguity Aversion: average number of
risky urn choices. Consecutive Indiff.: average number of consecutive indifference
choices. Baselevels: Wave 1, Male, Low Educated, Homeowner, Yearly income
36.500 euro or less, did not make dominated choices. * p < 0.10, ** p < 0.05, ***
p < 0.01

and high education levels make somewhat more patient choices in the tMPLs (p = 0.021 and
p = 0.001, respectively), but not in the CTB (p = 0.423 and p = 0.810, respectively). Finally,
tenants are less patient in the tMPLs (p = 0.009), but this effect is not found for the CTB
(p = 0.960).
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Table 6: Time Preferences Across Waves - Descriptive Statistics

Wave 1 Wave 2 ‘Wave 3 Wave 4 KW
Min Max Mean SD Mean SD Mean SD Mean SD  p-value

Time (tMPL) 0 9 5.7 2.8 5.5 2.7 5.3 2.7 5.8 2.6 0.152
Time (CTB) 0 75 39.6 191 40.1 183 381 18.8 394 194 0470

Notes: the table reports means, standard deviations, and the p-values of Kruskal-Wallis tests.

Table 7: Time Preferences

Time (tMPL) Time (CTB)
(1) (2) (3) (4)
Wave 2 -0.24 -0.25 0.56 0.18
(0.29)  (0.28)  (2.02)  (2.00)
Wave 3 -0.39 -0.42 -1.43 -1.66
(0.28) (0.28) (2.00) (1.98)
Wave 4 0.01 -0.05 -0.16 -0.36
(0.28)  (0.28)  (2.00)  (1.98)
Female 0.05 -0.47
(0.17) (1.23)
Age -0.01 -0.14**
(0.01) (0.05)
Middle Educated 0.58** -1.41
(0.25) (1.76)
High Educated 0.92** -0.46
(0.27) (1.90)
Tenant -0.49*** 0.07
(0.19) (1.32)
36.500 euro or more -0.06 1.48
(0.23) (1.60)
Prefer not to state income -0.10 0.72
(0.26) (1.85)
Dominated Choice -0.72%** -6.72**
(0.18) (1.27)
Constant 5.74**  6.01***  39.57"**  47.82***
(0.24)  (0.55)  (1.69)  (3.88)
Observations 1035 1035 1035 1035

Notes: standard errors in parentheses. Time (tMPL): average number of

patient choices. Time (CTB): average amount allocated to the late period
in decisions without risk. Baselevels: Wave 1, Male, Low Educated,
Homeowner, Yearly income 36.500 euro or less, did not make dominated
choices. * p < 0.10, ™™ p < 0.05, " p < 0.01

Social Preferences

Here we first look at the average amount that participants’ sent to others, averaged over all

target groups (Table . We find that participants exhibit clear prosocial behavior by sending

18



on average between €23 and €25, and thus between 29% and 32% of their endowment of €80.
Interestingly, participants on average show substantial pessimism about the solidarity of other
participants: expected transfers are substantially lower than the amounts sent in all waves@
Similar pessimistic expectations about solidarity have been found before in a large population

sample (see Riedl et al., 2019).

Table 8: Social Preferences Across Waves - Descriptive Statistics

Wave 1 Wave 2 ‘Wave 3 Wave 4 KW
Min Max Mean SD Mean SD Mean SD Mean SD  p-value
Solidarity Sent 0 80 23.5 186 247 16.2 247 173 249 173  0.927

Solidarity Expect 0 80 17.3 15.3 18.1 14.7  20.1 16.4  19.6 16.4 0.361

Notes: the table reports means, standard deviations, and the p-values of Kruskal-Wallis tests.

Looking at the average transfers and expectations across waves, we find little differences and
none are statistically significant using non-parametric Kruskall-Wallis tests@ The descriptive
results are confirmed by the regression analyses reported in Table [0l In Models 1 and 2, where
the dependent variable is the average amount transferred to others, we find that none of the
dummy variables reflecting the different waves is statistically significant. The same holds for the
average expected solidarity transfers (Models 3 and 4)@ Concerning the effect of demographic
background, we observe that women, older and highly educated participants expect lower soli-
darity from others (p = 0.041, p = 0.045, p = 0.060, respectively). In addition, tenants tend to

transfer less compared to homeowners (p = 0.050).

251f we compare average transfers and average expected transfers on the level of the individual participant (and
separately for each wave) using two-sided Wilcoxon Matched Pairs Signed Ranks tests, all tests yield p < 0.001.

26The shares of fully selfish choices, i.e. average transfers of €0, also do not fluctuate strongly across waves,
with 26.4%, 20.0%, 18.8% and 22.2% for waves 1 to 4, respectively.

?"The dummy variable for wave 3 is marginally significant in Model 3 (p = 0.098), but this effect vanishes when
we control for the backgrounds of participants in Model 4.
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Table 9: Solidarity Preferences

Solidarity Sent Solidarity Expected

(1) (2) (3) (4)

Wave 2 1.19 0.91 0.81 0.06
(1.84) (1.85) (1.69) (1.70)
Wave 3 1.17 0.93 2.77" 2.09
(1.82) (1.83) (1.67) (1.68)
Wave 4 1.37 1.34 2.29 1.93
(1.82) (1.83) (1.68) (1.68)

Female 0.45 -2.14**
(1.14) (1.05)

Age 0.06 -0.08**
(0.04) (0.04)
Middle Educated -1.34 -1.23
(1.63) (1.50)

High Educated -2.12 -3.04"
(1.76) (1.62)
Tenant -2.40* -1.82
(1.22) (1.12)
36.500 euro or more 0.12 -1.18
(1.48) (1.36)
Prefer not to state income -0.87 -1.85
(1.71) (1.57)
Dominated Choice -0.21 1.38
(1.18) (1.08)

Constant 23.53***  23.36™**  17.29"** 25.35%**
(1.54) (3.59) (1.41) (3.30)
Observations 1035 1035 1035 1035

Notes: standard errors in parentheses. Solidarity Sent: average amount sent
to others. Solidarity Expected: average amount expected from others. Base-
levels: Wave 1, Male, Low Educated, Homeowner, Yearly income 36.500 euro
or less, did not make dominated choices. * p < 0.10, ** p < 0.05, *** p < 0.01

Taken all results together, we observe a remarkable stability of preferences. There are no
systematic and robust differences between preferences elicited shortly before the crises and pref-
erences elicited over a one-year period during the crises including two lockdown phases in the

Netherlands.

4.2 Heterogeneous Effects of Exposure to COVID-19

The lack of changes in preferences between the different waves may mask individual heterogeneity
in preference adjustments of participants, as those may depend on individual exposure to COVID-

19. Specifically, we hypothesize that participants with a stronger health related exposure and
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participants who economically were hit severely will show a stronger response in preferences than
other participants. In this section we test for this possibility@

To investigate the impact of personal exposure to the crisis, we conducted regression analyses
similar to those reported in the previous subsection. We summarize the results of all regression
models in Table by reporting the coefficients and standard errors of the variable captur-
ing individual exposure to the crisis. The full table with all regression results can be found
in Appendix Models 1 to 4 concern first- and higher-order risk preferences (rMPL, CTB,
prudence and temperance), Models 5 and 6 time preferences (tMPL, CTB), Model 7 and 8 ambi-
guity preferences, and Models 8 and 9 solidarity preferences. All models control for demographic
and socioeconomic backgrounds of the decision-maker, dominated choices, and the version of the
experimental tasks where applicable.

Table[10]shows that most of the variables capturing exposure to the crisis have little impact on

preferences. In particular, none of the coefficients for exposure to the crisis in the health domain

Table 10: Heterogenous Exposure to the COVID-19 crisis

(1) (2) 3) (4) (5) (6) (7) (8) 9 (10
(i) Health exposure

Infection -0.08 022 -003 009 001 039 -011 -0.09 115 -0.30
(0.20)  (0.33)  (0.11) (0.13) (0.19) (1.36) (0.11) (0.15) (1.25) (1.17)

(ii) Financial Situation

Worsened 041  1.22** 036" -020 -0.28 -3.23 0.7 -0.49** 0.12  -1.39
(0.29) (0.48) (0.17) (0.20) (0.28) (1.99) (0.16) (0.21)  (1.84) (1.72)
Improved -0.48* -051 -010 017 -019 -054 019  -0.32 -1.62 -1.64

(0.27)  (0.45)  (0.16) (0.18) (0.26) (1.86) (0.15)  (0.20) (1.72) (1.61)

(iii) Career Perspective

Worsened -0.44*  -1.08"*  0.09  0.13  -0.08 290 -0.06 -0.09  2.78*  1.87
(0.26) (0.43) (0.15) (0.18) (0.25) (1.78) (0.15) (0.19)  (1.64) (1.53)
Improved -0.27  -028 -0.13 -0.05 -0.23 311  0.04 -0.13 294  3.12

(0.34) (0.57)  (0.20) (0.23) (0.33) (2.37) (0.20) (0.26) (2.19) (2.04)
(iv) Belief Back to Normal

More than 1 year 0.05 0.18 0.06 0.02 0.22 -0.99 -0.02 -0.01 -0.29 -0.50
(0.19) (0.31) (0.11) (0.13) (0.18) (1.28) (0.11) (0.14) (1.18) (1.11)

Notes: (1) Risk (rMPL), (2) Risk (CTB), (3) Prudence, (4) Temperance, (5) Time (tMPL), (6) Time (CTB),
(7) Ambiguity Aversion, (8) Consecutive Indifference, (9) Solidarity Sent, (10) Solidarity Expected. The table
reports coefficients and standard errors in parenthesis of the impact variables from an OLS regression. All models
include control variables for sex, age, education level, homeownership, income, and whether the individual made
at least one dominated choice. A table with all regression results can be found in Appendix Participants
from wave 1 and participants that answered ’prefer not to answer’ or 'not applicable’ in any of the survey
questions are excluded, leaving a total of 831 participants. * p < 0.10, ** p < 0.05, ™™™ p < 0.01

Z8For definitions and an overview of the variables capturing health and economic exposure, recall Section
and Table
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and beliefs about the further duration of the crisis are statistically significant. We do find a few,
albeit small, effects for exposure to the crisis in the financial and career domain. Specifically,
participants who state that the financial situation has improved during the crisis tend to make
less safe choices, thus behave less risk-averse, in the rMPLs (p = 0.076). However, such an effect
is not found in the CTB (p = 0.252). Rather, participants who experienced a worsening of their
financial situation tend to make more risk averse choices in the CTB (p = 0.011), but not in
the rtMPLs (p = 0.150). They also make more prudent choices (p = 0.032) and less consecutive
indifference choices in the aMPLs (p = 0.023). Participants who indicated that their career
perspective worsened make less safe choices, thus behave less risk-averse, in both the rMPLs
(p = 0.089) and the CTB (p = 0.011). At the same time, they tend to sent slightly more money
to others in the solidarity game (p = 0.090).

In sum, we find that individual exposure to the crisis in the financial and career domain
appeared to have some small effect on risk, ambiguity, and social preferences. Beliefs about the
duration of the crisis and exposure to the crisis in the health domain had no effect. All in all,

there is only weak evidence that exposure to the crisis affected preferences.

5 Discussion and Conclusion

We test the robustness of preferences in a heterogeneous sample of the Dutch population during
a long lasting crisis. We measure risk, time, ambiguity and social preferences before and during
the COVID-19 pandemic in four waves over a period of over one year. Our findings provide evi-
dence for that preferences are largely stable over the investigated period. Comparing preferences
before the crisis with preferences during the first and second lockdown in the Netherlands, we
do not observe robust and significant shifts in the elicited preferences. In addition, we find that
individual exposure to the COVID-19 crisis in the domain of health has little impact on prefer-
ences. Participants’ beliefs about the further duration of the crisis also do not affect preferences.
There is some weak evidence that individual exposure in the financial and career domain affects
risk, ambiguity, and social preferences. By and large, however, the effects of individual exposure
to the crisis on preferences are limited.

That preferences remain relatively stable on the population level as well as individually
is encouraging from both a theoretical and a practical perspective. If preferences could be
assumed to remain stable throughout a crisis, policy measures can be developed on the basis of

existing knowledge about how preferences are distributed in the population. Moreover, stability
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of preferences would increase the predictive value of theoretical models that try to forecast the
dynamics of economic interaction during a crisis.

Our results only allow for conclusions concerning medium-term effects, and we acknowledge
that our study is only one step in understanding the dynamics of preference development through-
out a crisis. For the understanding of possible impacts of any crisis (e.g., the war in Ukraine,
climate change) on preferences and for the formulation of adequate policies to respond to them,
it is of crucial importance to measure preferences on an ongoing basis. This is important because
economic and other consequences of a crisis might become visible for many people only in the
longer term, and effects may diverge among various population groups. In addition, potential
preference adjustments might interact with societal and political responses to the crisis, such as
the degree to which the government supports those who are most adversely affected.

In conclusion, we find remarkable stability of a large set of preferences during the COVID-19
crisis. Our results are complementary to a literature on that topic that finds mixed results.
Future result could investigate the roots of these discrepancies in order to achieve a better

understanding of the nature of preferences and their stability in the case of exogenous shocks.
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*** For Online Publication ***

Appendix A Additional Results
A.1 Comparison of Samples

Table A1l: Age groups across waves

Wave 1 Wave 2 Wave 3 Wave 4
Prop. Prop. Prop. Prop.
Age Category
15 to 19 years 0.008 0.031 0.010 0.016
20 to 24 years 0.056 0.107 0.115 0.088
25 to 29 years 0.104 0.117 0.115 0.124
30 to 34 years 0.128 0.103 0.115 0.108
35 to 39 years 0.112 0.076 0.102 0.095
40 to 44 years 0.088 0.059 0.073 0.078
45 to 49 years 0.096 0.097 0.102 0.111
50 to 54 years 0.160 0.141 0.096 0.131
55 to 59 years 0.136 0.131 0.115 0.105
60 to 64 years 0.048 0.107 0.092 0.105
65 years and older 0.064 0.031 0.067 0.039
Obs 125 290 314 306
Pearson: Uncorrected chi2(30) = 26.932
Design-based F(30.00, 31020.00) = 0.897
P-value = 0.628
Table A2: Income levels across waves
Wave 1 Wave 2 Wave 3 Wave 4
Prop. Prop. Prop. Prop.
Gross Yearly Income
< €14.100 0.048 0.045 0.057 0.052
> €14.100 - < €36.500 0.152 0.172 0.140 0.134
> €36.500 - < €43.500 0.208 0.210 0.220 0.193
> €43.500 - < €73.000 0.224 0.203 0.242 0.268
> €73.000 0.104 0.159 0.134 0.147
Prefer not to state income 0.264 0.210 0.207 0.206
Obs 125 290 314 306

Pearson: Uncorrected chi2(15) = 9.182
Design-based F(15.00, 15510.00) = 0.612
P-value = 0.868
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Table A3: Distribution of participants’ sex across waves

Wave 1 Wave 2 Wave 3 Wave 4
Prop. Prop. Prop. Prop.

Sex
Male 0.392 0.510 0.510 0.484
Female 0.608 0.490 0.490 0.516
Obs 125 290 314 306

Pearson: Uncorrected chi2(3) = 5.797
Design-based F(3.00, 3102.00) = 1.931
P-value = 0.122

Table A4: Education levels across waves

Wave 1 Wave 2 Wave 3 Wave 4
Prop. Prop. Prop. Prop.

Education Level
Low Educated 0.160 0.197 0.156 0.105
Middle Educated 0.392 0.472 0.487 0.480
High Educated 0.448 0.331 0.357 0.415
Obs 125 290 314 306

Pearson: Uncorrected chi2(6) = 15.057
Design-based F(6.00, 6204.00) = 2.507
P-value = 0.020

Table A5: House ownership across waves

Wave 1 Wave 2 Wave 3 Wave 4
Prop. Prop. Prop. Prop.

Type of Residence
Homeowner 0.608 0.686 0.701 0.657
Tenant 0.392 0.314 0.299 0.343
Total 1.000 1.000 1.000 1.000
Obs 125 290 314 306

Pearson: Uncorrected chi2(3) = 4.077
Design-based F(3.00, 3102.00) = 1.358
P-value = 0.254
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A.2 Understanding

Table A6: Self-reported understanding of video instructions

N Mean Median Min Max
Video Instructions
Video CTB 949 8.8 9.0 0.0 10.0
Video MPL Risk 928 8.9 10.0 0.0 10.0
Video MPL Prudence 924 8.4 9.0 0.0 10.0
Video MPL Temperance 922 8.5 9.0 0.0 10.0
Video MPL Ambiguity 924 8.4 9.0 0.0 10.0
Video MPL Time 935 8.8 10.0 0.0 10.0

Notes: summary of responses to the question: “To what extent did you find the video instruction at the start of
this section clear?” (0 = completely unclear, 10 = very clear). Missing observations are participants who indicated
“Not Applicable”.

Table A7: Self-reported understanding of written instructions

N Mean Median Min Max
Written Instructions
Text CTB 873 8.3 9.0 0.0 10.0
Text MPL Risk 819 8.6 9.0 0.0 10.0
Text MPL Prudence 815 7.9 8.0 0.0 10.0
Text MPL Temperance 809 8.1 8.0 0.0 10.0
Text MPL Ambiguity 813 8.1 8.0 0.0 10.0
Text MPL Time 818 8.5 9.0 0.0 10.0
Text Solidarity Game 1,035 8.1 8.0 0.0 10.0

Notes: summary of responses to the question: “To what extent did you find the written instruction at the start of
this section clear?” (0 = completely unclear, 10 = very clear). Original: “In hoeverre vond u de geschreven
instructie aan het begin van dit deel duidelijk?” (0 = totaal niet duidelijk, 10 = zeer duidelijk). Missing
observations are participants who indicated “Not Applicable”.
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A.3 Descriptive Statistics - Histograms
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A.4 Heterogeneous Impact

Table A8: Heterogenous Exposure to the COVID-19 crisis - Full Regression

Risk and Higher-Order Risk Time Ambiguity Social
(1) 2 3) 4) (5) (6) (7) ®) 9) (10)

(i) Health exposure
Infection -0.08 0.22 -0.03 0.09 0.01 0.39 -0.11 -0.09 1.15 -0.30
(0.20)  (0.33)  (0.11) (0.13)  (0.19)  (1.36)  (0.11)  (0.15)  (1.25)  (1.17)

(ii) Financial Situation

Worsened 041  1.22% 036" -020 -028  -3.23 017  -049*  0.12 -1.39
(0.20)  (0.48)  (0.17)  (0.20) (0.28)  (1.99)  (0.16)  (0.21)  (1.84)  (1.72)
Improved -048* 051  -0.10 017  -0.19  -0.54 019  -0.32  -162  -1.64

(0.27)  (0.45)  (0.16) (0.18)  (0.26)  (1.86)  (0.15)  (0.20)  (1.72)  (1.61)

(iii) Career Perspective

Worsened -0.44*  -1.08** 009 013  -0.08 290  -0.06  -0.09  2.78* 1.87
(0.26)  (0.43)  (0.15)  (0.18)  (0.25)  (1.78)  (0.15)  (0.19)  (1.64)  (1.53)
Improved 027  -028  -0.13  -0.05  -0.23 3.11 004 013 294 3.12

(0.34)  (0.57)  (0.20)  (0.23)  (0.33)  (2.37)  (0.20)  (0.26)  (2.19)  (2.04)

(iv) Belief Back to Normal
More than 1 year 0.05 0.18 0.06 0.02 0.22 -0.99 -0.02 -0.01 -0.29 -0.50
(0.19)  (0.31) (0.11)  (0.13)  (0.18) (1.28) (0.11)  (0.14) (1.18) (1.11)

Control Variables

Female 0.71"*  0.59*  -0.03 049*** -010  -0.33  -0.11  -0.00  0.90 -1.87
(0.20)  (0.33)  (0.11)  (0.14)  (0.19)  (1.38)  (0.11)  (0.15)  (1.27)  (1.19)
Age 0.04** 001  -0.00 001  -0.01* -0.15"** -0.01* 0.0l 004  -0.10"
(0.01)  (0.01)  (0.00) (0.01) (0.01)  (0.05)  (0.00) (0.01)  (0.05)  (0.05)
Middle Educated 058 048  034™ 012 062  -28  -026 025 = -228  -2.17
(0.20)  (0.48)  (0.17)  (0.20) (0.28)  (2.00)  (0.17)  (0.22)  (1.85)  (1.73)
High Educated 021 009 030 -0.36* 088" -151  -013  -000 -3.03  -3.65
(0.31)  (0.52)  (0.18)  (0.21)  (0.30)  (2.16)  (0.18)  (0.23)  (1.99)  (1.86)
Tenant 028 -0.08 016  -0.03 -0.42*  0.82 006  -0.03  -214  -155
(0.21)  (0.35)  (0.12)  (0.14)  (0.21)  (1.46)  (0.12)  (0.16)  (1.34)  (1.25)
36.500 euro or more 2001  -0.22 033  -011  0.08 2.56 010  -005 091 -1.57
(0.26)  (0.43)  (0.15)  (0.18)  (0.25)  (1.79)  (0.15)  (0.19)  (1.65)  (1.54)
Prefer not to state income  -0.00  -0.16  0.32*  -0.10  0.09 1.23 013  -001  -031  -148
(0.30)  (0.51)  (0.18)  (0.21)  (0.30)  (2.11)  (0.17)  (0.23)  (1.95)  (1.82)
Dominated Choice 012  -1.70"* -0.51***  0.03 -0.69"* -6.60""* -0.70** 155"  -0.47 1.23
(0.21)  (0.34)  (0.12)  (0.14)  (0.20)  (1.43)  (0.12)  (0.15)  (1.32)  (1.23)
Constant 4217 3220 373 3210 588™ 4786 569 LIS 24,02  28.26%**
(0.59)  (0.97)  (0.34)  (0.40)  (0.57)  (4.05)  (0.33) (0.44) (3.74)  (3.49)
Observations 831 831 831 831 831 831 831 831 831 831

Notes: Standard errors in parentheses. (1) Risk (rMPL), (2) Risk (CTB), (3) Prudence, (4) Temperance, (5) Time (tMPL), (6)
Time (CTB), (7) Ambiguity Aversion, (8) Consecutive Indiff. (9) Solidarity Sent, (10) Solidarity Expected. Baselevels: Wave 1,
Male, Low Educated, Homeowner, Yearly income 36.500 euro or less, did not make dominated choices. Participants from wave 1
and participants that answered ’prefer not to answer’ or not applicable’ in any of the survey questions are excluded. * p < 0.10,
*p <0.05, ** p<0.01
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Appendix B Additional Information Experimental Design

Convex Time Budget. We implemented two versions of the CTB. Except for the late payout,
which was either after 12/16 or 16/24 weeks, the parameters were identical in both versions.

Participants made a total of 24 decisions. Table summarizes the parameters that were used.

Table B1: CTB Parameters

Set 1
Task t k at Atk pt+k  EV(agyx) 14r 141’
#1 8 12 (16) €75 <€75.00 1 €75.00 1.00 1.00
#2 8 12 (16) €75 <€78.00 1 €78.00 1.04 1.04
#3 8 12 (16) €75 <£€87.00 1 €R87.00 1.16 1.16
#4 8 12 (16) €75 €83.40 0.9 €75.00 1.11  1.00
#5 8 12 (16) €75 <€86.70 0.9 €78.00 1.16 1.04
#6 8 12 (16) €75 €96.60 0.9 €R87.00 1.29 1.16
#7 8 12(16) €75 <€107.10 0.7 €75.00 1.43 1.00
#8 8 12 (16) €75 <€111.45 0.7 €78.00 1.49 1.04
#9 8 12 (16) €75 <€124.35 0.7 €R87.00 1.66 1.16
#10 8 12(16) €75 <€150.00 0.5 €75.00 2.00 1.00
#11 8 12 (16) €75 <€156.00 0.5 €78.00 2.08 1.04
#12 8 12 (16) €75 €174.00 0.5 €87.00 2.32 1.16

Notes: Set 2 is identical, except that k=16 (24). t=delay period early
date in weeks, k=delay period late date in weeks (weeks in parenthesis
correspond to version 2), a;=amount available at the early date, attx=
amount available at the late date, pi+x=probability that the payment at
the late date is actually paid out, EV(as+x)=expected value of the amount
available at the late date, 14r=interest rate over the delay period not
adjusted for risk, 14r’= interest rate over the delay period adjusted for
risk.

The decision tasks were presented with information on the dates, probabilities, and possible
allocations on one screen, using colors for clarity. Figure shows an example of such a decision
screen. Before making decisions, participants received video instructions as well as the option
to download written instructions in PDF format. Participants were required to watch the entire
video or download the written instructions before being able to continue to the decision tasks.
Figure shows the screen with instructions and Figure shows the written instructions
(translated to English). The video narrated roughly the same text as the written instructions

while highlighting the relevant parts of the decision screen.
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Vandaag Vroege uitbetaling (over 8 weken) Late uitbetaling (over 12 weken)
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. B 100% kans wel vitbetaald Q 10 100% kans wel uitbetaald

Kies de combinatie van uitbetalingen die u het liefst zou hebben. Het bovenste bedrag (met de blauwe achtergrond) is de itbetaling op het vroege
tjdstip en het onderste bedrag (met de gele achtergrond) is de uitbetaling op het late fidstip
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Figure B1: Example Decision Screen CTB #1, Version 1
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Instructie deel 1 van 4

In deel 1 van het krijgt u 2: te zien. Bij elke ie kiest u hoeveel geld u op een vroeg en hoeveel geld
u op een laat tijdstip wilt ontvangen. Het geld op het vroege tijdstip zult u altijd zeker ontvangen. Het geld op het late tijdstip ontvangt u
met een bepaalde kans. Bij elke keuzesituatie krijgi u informatie over de kans waarmee u het geld op het late fijdstip zult ontvangen_

Hoe maakt u keuzes?
Hoe u keuzes maakt, wordt uitgelegd in de video hieronder. U kunt de instructie ook lezen door hier te Klikken.

Vandasg g )
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D20% kans niet uitbetaald

(O Ik bevestig dat ik de instructie goed beluisterd of gelezen heb.
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Figure B2: Instructions Screen CTB
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Instructions Part [1/4]

In part 1 of the study, you will be presented with 24 decision situations. In each decision situation, you choose
how much money you want to receive at an "early" and how much money you want to receive at a "late"
time. You will always receive the money at the early time with certainty. You will receive the money at the late
time with a certain probability. In each decision situation, you will get information about the probability with
which you will receive the money at the late time.

How do you make choices?

How you make choices is explained using the example below. The example shows a decision situation in which
you are asked to divide a sum of money between an amount of money at an early time (in this example July 27)
and an amount of money at a late time (in this example August 24). The times will be different in the choices
you make later.

The calendars indicate times relevant to your choice. Today (June 1 in this example) is highlighted in green. The
time of the _ in each decision situation is exactly 8 weeks from today and is marked in - The time
of the late payout in this example is 12 weeks from today and is highlighted in yellow. The time of the late
payment may differ between decision situations.

Below the calendars you will see the probability of actually receiving the money at the late time. In this example,
this probability is 80% (i.e. a probability of 8 in 10). This probability can differ between decision situations.

At the bottom of the page you can see the possible divisions of the amount of money in this example. The top
amount (with the blue background) shows the amount of money you will receive at the early time. The bottom
amount (with the yellow background) shows the amount of money you will receive at the late time with a certain
probability.

Explanation of payments in this example. Do you choose:

® then you would receive €70 at the _ (27 July) and receive €0 at the late time (24 August)
0

3% then you would receive €30 at the _ (27 July) and receive €56,63 at the late time (24 August)

=
5;;3 and is the probability that you receive the money at the late time 80%.

- then you would receive €0 at the _ (27 July) and receive €93,75 at the late time (24 August) and
93 5 is the probability that you receive the money at the late time 80%.

Vandaag Vroege uitbetaling (over 8 weken) Late uitbetaling (over 12 weken)
Juni 2021 Juli 2021 Augustus 2021
Zo Ma Di Wo Do W Za Zo Ma Di Wo Do W 2a Zo Ma Di Wo Do W Za
= 3 4 s [ 23] 2] & 4 s e 7
6 7/ 8 9 10 12 4 s e 7 8 o 10 8| o 10 u 12 13
13 14 1] 16 17 18] 19 n| 12 13 14 15 6 7 15 18] 17 18] 19 20 21
20 21 2 23 24 25 6 18 19 20 21 2 23 24 2 23 4 25 2% 2 28
27 28 2| 3 % 2l 2 » » 3 20 30| 31
De kans dat de vroege uitbetaling De kans dat de late uitbetaling

daadwerkelijk plaatsvindt is 100% daadwerkelijk plaatsvindt is 80%

080% kans wel uitbetaald
@ 100% kans wel uitbetaald
020% kans niet uitbetaald

Kies de combinatie van uitbetalingen die u het liefst zou hebben. Het bovenste bedrag (met de blauwe achtergrond) is de uitbetaling op het vroege
tjdstip en het onderste bedrag (met de gele achtergrond) is de uitbetaling op het late tidstip.

Laat 0 0 938 1875 2813 37,50 46,88 56,25 6563 7% 8438 9375 8875

Figure B3: Written Instructions CTB
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Multiple Price List Time Preferences. We implemented two versions of the tMPLs. Fx-
cept for the late payout, which was either after 12/16 or 16/24 weeks, the parameters were
identical in both versions. Tables [B2] and [B3| show the parameters that were used.

Table B2: MPL-Time List 1

Option A Option B

€  Delay Period €  Delay Period
#1 75 8 weeks 75 12 (16) weeks
#2 75 8 weeks 77 12 (16) weeks
#3 75 8 weeks 79 12 (16) weeks
#4 75 8 weeks 81 12 (16) weeks
#5 75 8 weeks 83 12 (16) weeks
#6 75 8 weeks 85 2 (16) weeks
#7 75 8 weeks 87 12 (16) weeks
#8 75 8 weeks 89 12 (16) weeks
#9 75 8 weeks 91 12 (16) weeks

Notes: Weeks in parenthesis correspond to
version 2.

Table B3: MPL-Time List 2

Option A Option B

€  Delay Period €  Delay Period
#1 75 8 weeks 75 16 (24) weeks
#2 75 8 weeks 77 16 (24) weeks
#3 75 8 weeks 79 16 (24) weeks
#4 75 8 weeks 81 16 (24) weeks
#5 75 8 weeks 83 16 (24) weeks
#6 75 8 weeks 85 16 (24) weeks
#7 75 8 weeks 87 16 (24) weeks
#8 75 8 weeks 89 16 (24) weeks
#9 75 8 weeks 91 16 (24) weeks

Notes: Weeks in parenthesis correspond to
version 2.

The decision tasks were presented in a list of binary choices with information about the delay
period and outcomes. Figure[B4]shows an example of a tMPL as presented to participants. Before
making decisions, participants received video instructions as well as the option to download
written instructions in PDF format. Participants were required to watch the entire video or
download the written instructions before being able to continue to the decision tasks. Figure
shows the screen with instructions and Figure shows the written instructions (translated to
English). The video narrated roughly the same text as the written instructions while highlighting

the relevant parts of the decision screen.
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Keuze 1 van 15

Optie A Optie B
1 €75over8weken () (O €75 over 12 weken
2 €75 over8weken (7 (O €77 over 12 weken
3 €75over8weken () (O €79 over 12 weken
4 €75over8weken () (O €81 over 12 weken
5 €750ver8weken () (T) €83 over 12 weken
6 €750ver8weken () () €85 over 12 weken
7 €750ver8weken () (T) €87 over 12 weken
8 €750ver8weken () (T) €89 over 12 weken
9 €750ver8weken () (O €91 over 12 weken
| Velperde» |

i info@flycatcher.nl  © 2020 Flycatcher Internst Ressarch [ 21 (0)43 326 29 92

Figure B4: Example Decision Screen tMPL, Version 1

/2 FLYCATCHER

Internet Research

Instructie deel 2 van 4, onderdeel |
Dit onderdeel bestaat uit twee keuzesituaties. In elke keuzesituatie kiest u tussen optie A en optie B. De opties verschillen in het
geldbedrag dat u krijgt en het tijdstip waarop het geldbedrag wordt uitbetaald

Hoe maakt u keuzes?
Hoe u keuzes maakt, wordt uitgelegd in de video hieronder. U kunt de instructie ook lezen door hier te klikken.

Optie A Optie B
1 €50overSweken | () () €50 over 10 waken
2 €50overSweken | () () €51over 10 weken
3 €50overSweken (O (O €52 over 10 weken
4 €50 overSweken () (O €53 over 10 weken
5 €50 over Sweken (O (O €54 over 10 weken
6 €50 overSweken () (O €55 over 10 weken
7 €500overSweken | () () €56 over 10 weken
8 €50ovarSwaken (O (O €57 over 10 waken
9 €50 ovarSwoken ()| () €58 over 10 waken

O Ik bevestig dat ik de instructie goed beluisterd of gelezen heb.

Volgende »

B: info@flycatcher.nl @ 2020 Flycatcher Intemet Research [ +31 (0)43 226 29 92

Figure B5: Instructions Screen tMPL
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Instructions part [1.1/2]

This part consists of two decision situations. In each decision situation you choose between option A and
option B. The options differ in the amount of money you receive and the time when the amount of money is
paid out.

How do you make choices?
How you make choices is explained using the example below. The example shows a choice situation in which

you are asked to make 9 choices between option A and option B.

Option A is the same in every row. If you choose option A in this example, you will receive €50. This amount
will be paid in 5 weeks.

Option B differs in each row. If you choose option B in this example, you will receive €50 or more. This amount
will be paid in 10 weeks.

You make your choices by clicking on one of the radio buttons. Note: you must make a choice in each row.

Optie A Optie B
1 €50 over 5 weken le] o) €30 over 10 weken
2 £50 over 5 weken fe) o) £51 over 10 weken
3 €50 over 5 weken fo) fo) €52 over 10 weken
4 £50 over 5 weken le] (o) £33 over 10 weken
5 £50 over 5 weken o) O £34 over 10 weken
& €50 over 5 weken le) le) €55 over 10 weken
7 £50 over 5 weken O O £36 over 10 weken
8 €50 over 5 weken (o] le) €37 over 10 weken
9 £50 over 5 weken o) o) £58 over 10 weken
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Multiple Price List Risk Preferences. Tables[B4]and [B5|show the parameters used for the
rMPLs.

Table B4: MPL-Risk List 1

Option A Option B

p € EV(A) p € p € EV(B)
#1 1 74 €74 0.5 40 0.5 120 €80
#2 1 75 €75 0.5 40 0.5 120 €80
#3 1 76 €76 0.5 40 0.5 120 €80
#4 1 71 €77 0.5 40 0.5 120 €80
#5 1 78 €78 0.5 40 0.5 120 €80
#6 1 79 €79 0.5 40 0.5 120 €80
#7 1 80 €80 0.5 40 0.5 120 €80
#8 1 81 €87 0.5 40 0.5 120 €80
#9 1 82 €82 0.5 40 0.5 120 €80

Notes: EV(A) and EV(B) list the expected value of the
related lottery.

Table B5: MPL-Risk List 2

Option A Option B

p € EV(A) p € p € EV(B)
#1 1 71 €71 0.33 20 0.67 110 €80
#2 1 7250 <€72.50 033 20 0.67 110 €80
#3 1 74 €74 0.33 20 0.67 110 €80
#4 1 7550 <€75.50 0.33 20 0.67 110 €80
#5 1 77 €77 0.33 20 0.67 110 €80
#6 1 7850 <€7850 0.33 20 0.67 110 €80
#7 1 80 €80 0.33 20 0.67 110 €80
#8 1 81.50 <€81.50 0.33 20 0.67 110 €80
#9 1 83 €83 0.33 20 0.67 110 €80

Notes: EV(A) and EV(B) list the expected value of the re-
lated lottery.

The decision tasks were presented in a list of binary choices with information about the prob-
abilities and outcomes. Figure shows an example of a rMPL as presented to participants.
Before making decisions, participants received video instructions as well as the option to down-
load written instructions in PDF format. Participants were required to watch the entire video or
download the written instructions before being able to continue to the decision tasks. Figure
shows the screen with instructions and Figure shows the written instructions (translated to
English). The video narrated roughly the same text as the written instructions while highlighting

the relevant parts of the decision screen.

43



) FLYCATCHER

Internet Research

Keuze 3 van 15

Optie A Optie B

@ m e W N

€40

~

€40

o

€40

o
o
o
o
o
o
o
@)
o

©

€40

cooooo0loo0o0
g

Volgende »

B: info@flycatcher.nl @ 2020 Flycatcher Internet Research  [: +31 (0)43 326 29 92

Figure B7: Example Decision Screen rMPL
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I ie deel 2 van 4, onderdeel Il

Dit onderdeel bestaat uit twee keuzesituaties. In elke keuzesituatie kiest u tussen optie A en optie B. De opties verschillen in de kans die
u maakt op een geldbedrag. De kans dat u het geldbedrag in optie A ontvangt is altijd 100%. Kiest u optie A dan bent u dus zeker van het
geldbedrag. In optie B ziet u twee geldbedragen met de kans die u maakt op elk van deze twee bedragen. Kiest u deze optie dan maakt u
kans om meer 6f minder geld te verdienen dan in optie A.

Hoe maakt u keuzes?
Hoe u keuzes maakt, wordt uit in de video hit ~ U kunt de i ie ook lezen door hier te klikken

BB &REAEER

O O0O0O0OO0COCO0CO0
O 0000 OO0CO0

() Ik bevestig dat ik de instructie goed beluisterd of gelezen heb.

Volgende »

B: info@flycatcher.nl @ 2020 Flycatcher Internet Research  [f]: +31 (0)43 326 29 92

Figure B8: Instructions Screen rMPL
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Instructions part [2.2/4]

This part consists of two decision situations. In each decision situation you choose between option A and
option B. The options differ in the probability of receiving an amount of money. The probability that you will
receive the amount of money in option A is always 100%. If you choose option A, you are therefore certain of
the amount of money. In option B you will see two amounts of money with the probabilities of winning each
of these two amounts. If you choose this option, you have a chance to earn more or less money than in option
A.

How do you make choices?
How you make choices is explained using the example below. The screen shows a decision situation in which
you are asked to make 9 choices between option A and option B.

Option A differs in each row. If you choose option A in this example, you will receive €50 or more. The chance
that this amount will be paid out is shown at the top and is always 100%

Option B is the same in every row. In this option you always see two amounts, in this example €25 and €150.
If you choose option B, you will receive one of these amounts with a certain probability. This probability is
stated above the amounts. In this example, the probability of receiving $25 is 70% (i.e. a 7 in 10 chance) and
the probability of receiving $150 is 30% (i.e. a 3 in 10 chance).

You make your choices by clicking on one of the radio buttons. Note: you must make a choice in each row.

OPTIEA OPTIEB
1 o) o) €25
2 o) fe) €25
3 fe) o) €25
4 (o) fe) €25
5 (o) (o) €25
6 o (o) €25
7 (o) (o) €25
8 (o) (o) €25
9 o) lo) €25

Figure B9: Written Instructions rMPL
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Multiple Price List Prudence. TableB6]shows the parameters used for the prudence MPLs.

Table B6: MPL-Prudence

Option A Option B
P € p € p € P €
#1 0.5 €90 + 0.5 €60 05 €90 0.5 €60 +
[0.5+€20;0.5%—€20] [0.5+€20;0.5%x—€20]
#2 0.5 €90 + 0.5 €60 0.5 €90 0.5 €60 +
[0.5%€10;0.5x—€10] [0.5%€10;0.5x—€10]
#3 0.5 €90 + 0.5 €60 05 €90 0.5 €60 +
[0.5+€40;0.5%x—€40] [0.5+€40;0.5%x—€40]
#4 0.5 €135 + 0.5 €90 05 €135 0.5 €90 +
[0.5%€30;0.5x—€30] [0.5%€30;0.5x—€30]
#5 0.5 €65 + 0.5 €35 0.5 €65 0.5 €35 +
[0.5%€20;0.5x—€20] [0.5%€20;0.5x—€20]

The decision tasks were presented one by one with information about the probabilities and
outcomes. Figure shows an example of a prudence MPL as presented to participants. Before
making decisions, participants received video instructions as well as the option to download
written instructions in PDF format. Participants were required to watch the entire video or
download the written instructions before being able to continue to the decision tasks. Figure
shows the screen with instructions and Figure shows the written instructions (translated to
English). The video narrated roughly the same text as the written instructions while highlighting

the relevant parts of the decision screen.

46



2 FLYCATCHER

Internet Research

Keuze 6 van 15

Optie A

Optie B
+€20
€0 €60 &
P
-€20
o] o]
w +e20 sox |
a N
€90 po €90
-€20
Volgende »
: info@fl herinl @ 2020 Flycatcher Intarnst Research  [: +31 (0)42 326 23 52

Figure B10: Example Decision Screen Prudence MPL
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Instructie deel 2 van 4, onderdeel IV

Dit onderdeel bestaat uit vijf keuzesituaties. In elke ie kiest u tussen optie A en optie B. In beide opties is er een gelijke kans

op twee mogelijke uitkomsten: een hoger bedrag en een lager bedrag. Het is aan u de keuze of u een bijkomende kans toevoegt aan het
hogere of aan het lagere bedrag.

Hoe maakt u keuzes?

Hoe u keuzes maakt, wordt uif in de video hi U kunt de i ie ook lezen door hier te klikken.
Optie A Optie B
+025
- w .
! 0% +€25 1l © @ s/
\ 4 \Naig
€100 & - €100
-€25

() Ik bevestig dat ik de instructie goed beluisterd of gelezen heb.

Volgende »

B: info@flycatcher.nl @ 2020 Flycatcher Internet Research  [J]: +31 (0)43 326 29 92

Figure B11: Instructions Screen Prudence MPL
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Instructions part [1.4/2]

This part consists of five decision situations. In each decision situation you choose between option A and option B.
In both options there is an equal chance of two possible outcomes: a higher and a lower amount. In addition, in both
options there is an additional equal chance that one of the amounts will be higher or lower. In option A, this
additional chance is added to the higher amount. In option B, this additional chance is added to the lower amount.

How do you make choices?
How you make choices is explained using the example below. The example shows a decision situation in which you
are asked to choose between option A and option B.

In both option A and option B you have an equal chance of receiving a higher or lower amount, in this example €50
or €100.

In both option A and option B there is an additional equal chance that one outcome will be higher or lower, in this
example €25 higher or €25 lower. The difference is that option A has the additional chance added to the higher
amount, while option B has the additional chance added to the lower amount.

You can make your choice by clicking on one of the radio buttons.

OPTIEA OPTIEB

+ €25
&
.e25
+ €25 o o
o =
50%
-€25

Figure B12: Written Instructions Prudence MPL
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Multiple Price List Temperance. Table[B7 shows the parameters used for the temperance

MPLs.
Table B7: MPL-Temperance

Option A Option B
p < P < p € P <
#1 0.5 €90 + 0.5 €90 + 0.5 €90 0.5 €90 +
[0.5+€30;0.5%x—€30) [0.5+€30;0.5x—€30] [0.5%€30;0.5x—€30] +
[0.5+€30:0.5+—€30]
#2 0.5 €90 + 0.5 €90 0.5 €90 0.5 €90 +
[0.5+€30;0.5x—€30) [0.5%€10;0.5x—€10)] [0.5%€30;0.5x—€30] +
[0.5+€10;0.5+—€10]
#3 0.5 €90 + 0.5 €90 0.5 €90 0.5 €90 +
[0.5+€30;0.5%x—€30) [0.5€50;0.5%x—€50] [0.5%€30;0.5x—€30] +
[0.5+€50:0.5—€50]
#4 0.5 €30 + 0.5 €30 0.5 €30 0.5 €30 +
[0.5+%€10;0.5%x—€10) [0.5%€10;0.5x—€10)] [0.5%€10;0.5x—€10] +
[0.5+€10;0.5+—€10]
#5 0.5 €70 + 0.5 €70 0.5 €70 0.5 €70 +
[0.5+€30;0.5%x—€30] [0.5+€30;0.5x—€30] [0.5%€30;0.5x—€30] +

[0.5%€30;0.5%+—€30]

The decision tasks were presented one by one with information about the probabilities and
outcomes. Figure shows an example of a prudence MPL as presented to participants. Before
making decisions, participants received video instructions as well as the option to download
written instructions in PDF format. Participants were required to watch the entire video or
download the written instructions before being able to continue to the decision tasks. Figure[BT4]
shows the screen with instructions and Figure shows the written instructions (translated to
English). The video narrated roughly the same text as the written instructions while highlighting

the relevant parts of the decision screen.
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Keuze 11 van 15

Cptie A Optie B
+€30
e
€90 & €90
s
0%/ +€30 i 50% +€30 +€30
- L - o L
€90 & €90 & &
s o o
-€30 -€30 -€30

Volgende »
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Figure B13: Example Decision Screen Temperance MPL
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Instructie deel 2 van 4, onderdeel V
Dit onderdeel bestaat wit vijf k ituaties. In elke ki ituatie kiest u tussen optie A en optie B. In beide opties is er een gelijke kans
op twee mogelijke uitkomsten. Het is aan u de keuze op welke manier u twee bijkomende kansen toevoegt.

Hoe maakt u keuzes?
Hoe u keuzes maakt, wordt uitgelegd in de video hieronder. U kunt de instructie ook lezen door hier te klikken

®) Ik bevestig dat ik de instructie goed beluisierd of gelezen heb

Let op: de bedragen in uw keuzes zullen verschillen van het voorbeeld. Bekijk daarom elke keuzesituatie goed voordat u uw keuzes maaki

Volgende »

: info@flycatcher.nl @

Figure B14: Instructions Screen Temperance MPL
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Instructions part [1.5/2]

This part consists of five decision situations. In each decision situation you choose between option A and option B.
In both options there is an equal chance of two possible outcomes. In addition, there is twice an additional equal
chance that an outcome will be higher or lower. In option A, these additional probabilities are split. In option B, these
additional chances are added to the same amount.

How do you make choices?
How you make choices is explained using the example below. The example shows a decision situation in which you

are asked to make a choice between option A and option B.

In both option A and option B you have an equal chance of winning an amount, in this example €100.

In both option A and option B there is twice an additional equal chance that one outcome will be higher or lower, in
this example €25 higher or €25 lower. The difference is that with option A the additional odds are split, while with
option B the additional odds are added to the same amount.

You can make your choice by clicking on one of the radio buttons.

OPTIEA OPTIEB
+€25
€100 & ‘ £€100
ol
€25 o o
\_,'y +€25 w +€25 +€25
A e & A g #A
50% 50% 50%
- €25 -€25 -€25

Figure B15: Written Instructions Temperance MPL
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Multiple Price List Ambiguity. Table [B§|shows the parameters used for the aMPLs.

Table B8: MPL-Ambiguity

Option A Indifference Option B
Urn A composition (balls) Urn B composition (balls)

#1 10 red ; 0 blue 0.5%option A ; 0.5%option B Unknown
#2 9 red ; 1 blue 0.5xoption A ; 0.5%option B Unknown
#3 8 red ; 2 blue 0.5%option A ; 0.5%option B Unknown
#4 7 red ; 3 blue 0.5%option A ; 0.5%option B Unknown
#5 6 red ; 4 blue 0.5xoption A ; 0.5*%option B Unknown
#6 5 red ; 5 blue 0.5%option A ; 0.5%option B Unknown
#7 4 red ; 6 blue 0.5xoption A ; 0.5%option B Unknown
#8 3 red ; 7 blue 0.5xoption A ; 0.5%option B Unknown
#9 2 red ; 8 blue 0.5%option A ; 0.5%option B Unknown
#10 1 red ; 9 blue 0.5xoption A ; 0.5%option B Unknown
#11 0 red ; 10 blue 0.5xoption A ; 0.5%option B Unknown

Notes: Participants receive this MPL twice. The difference is that in the first list they are
informed that the winning color is red and in the second list they are informed that the winning
color is blue. Participants are also informed that the proportion of red and blue balls in the
ambiguous urn stays the same within each and between both MPLs.

The decision tasks were presented in a list of binary choices with information about the urn
composition. Figure shows an example of an ambiguity MPL as presented to participants.
Before making decisions, participants received video instructions as well as the option to down-
load written instructions in PDF format. Participants were required to watch the entire video or
download the written instructions before being able to continue to the decision tasks. Figure
shows the screen with instructions and Figure shows the written instructions (translated to
English). The video narrated roughly the same text as the written instructions while highlighting

the relevant parts of the decision screen.
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Vraag 1 van 2

In onderstaande keuzesituatie is in elke rij rood de winnende kleur. Er wordt willekeurig een bal getrokken wit de vaas die u gekozen heeft.
Als de getrokken bal rood is, ontvangt u€80. Als de getrokken bal blauw is, ontvangt u£0.

Vaas A Geen voorkeur Vaas B

Onbekend hoeveel van da 10

ballen rood en hoeveel blauw
zijn

ossss] - . - &5
sessd - : - &
sssss - . - &
osssd © 0 - &5
=N
= N —
w o o o OO
R
=R —
N
o 0 o o

% info@flycatcher.nl @ 2020 Flycatcher Intemet Ressarch n: +31(0)42 326 29 92

Figure B16: Example Decision Screen aMPL
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Instructie deel 3 van 4

In deel 3 van het ond: k krijgt u twee kel ituaties te zien. In elke ituatie is er telkens één winnende kleur: rood of blauw. U
kiest steeds tussen twee vazen, vaas A en vaas B, ieder gevuld met 10 ballen. De ballen hebben de kleur rocd of blauw. Uit de door u
gekozen vaas wordt willekeurig 1 bal getrokken. In het geval dat de getrokken bal de winnende kleur heeft, dan ontvangt u 80 euro. Als de
getrokken bal niet de winnende kleur heeft, dan ontvangt u 0 euro.

Hoe maakt u keuzes?
Hoe u keuzes maakt, wordt uitgelegd in de video hieronder. U kunt de instructie ook lezen door hier te klikken.

Vaas A Geen voorkeur Vaas B

Onbekend hoeveel van de 10

ballen rood en hoeveel blauw
zijn

o o o

(O Ik bevestig dat ik de instructie goed beluisterd of gelezen heb.

Volgende »

: info@flycatcher.nl & 2020 Flycatcher Internst Ressarch [ +21 (0)42 226 23 92

Figure B17: Instructions Screen aMPL
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Instructions Part [2/4]

In part 2 of the study, you will be presented with two decision situations. In each decision situation there is always
one winning color: red or blue. You always choose between two urns, urn A and urn B, each filled with 10 balls. The
balls have the color red or blue. 1 ball is randomly drawn from the urn you have chosen. In case the drawn ball has
the winning color, you receive 80 euros. If the drawn ball is not the winning color, you receive 0 euros.

Geen Voorkeur

Vaas A A Vaas B
Onbekend hoeveel van
de 10 ballen rood en
hoeveel blauw zijn

ees00 O o OS

Urn A is transparent: in each choice you can see exactly how many of the 10 balls are red and how many are blue.
In this example, there are 5 red and 5 blue balls in urn A.

Urn B is opaque: you do not know how many of the 10 balls are red and how many are blue. A computer determines
the ratio of red and blue balls in urn B once by chance. This could be 10 red balls, 10 blue balls, or anything in
between.

The decision situations differ in the number of red and blue balls in urn A. The content of urn B remains the same
for all choices.

The number of balls of a certain color in a urn determines the probability of choosing this color by a random draw.
In this example, there are 5 red and 5 blue balls in the urn. Thus, in a random draw, the probability of getting a red
ball is 5 in 10 (i.e. 50%). The chance of getting a blue ball is also 5 in 10 (i.e. 50%).

Your choices

In the choices you are going to make you will be asked to choose between urn A and urn B. You also have the option
to choose the option “No Preference”. If you choose “No Preference” then the computer will determine by chance
(50-50% chance) which urn is chosen.

Figure B18: Written Instructions aMPL
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Solidarity Game. For the solidarity game, participants only received written instructions.

Figure shows the screen with instructions and Figure shows the decision screen as
presented to participants.
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Instructie deel 4 van 4

In dit deel wordt u aan een i g 1'ander') die ook deelneemt aan het onderzoek. U zult de
identiteit van de ander nooit te weten komen en de ander zal nooit uw identiteit te weten komen.

Er zijn vier mogelijke situaties.
De kans dat elke situatie zich daadwerkeljk voordoet, uw taak en de taak van de ander in elke situatie wordt hier beschreven. U kunt dit
ook terug zien in de onderstaande tabel.

Situatie 1: U en de ander ontvangen elk €80. U en de ander hoeven niets te doen.
De kans dat deze situatie optreedt, is 5 op 10.

Situatie 2° U en de ander ontvangen elk €0. U en de ander hoeven niets te doen.
De kans dat deze situatie optreedt, is 1 op 10

Situatie 3: U ontvangt €0 en de ander gt €80. De ander kan i om de €80 met u te delen. Dit kan op elke wijze die de
ander wenst

De kans dat deze situatie optreedt, is 2 op 10.

Situatie 4: U ontvangt €80 en de ander ontvangt €0. U kunt beslissen om uw €80 met de ander te delen.
wenst.
De kans dat deze situatie optreedt, is 2 op 10

Dit kan op elke wijze die u

Situatie (U ontvangt |De andere ontvangt |Uw taak Taak van de ander

1 180 euro 80 euro U heeft niets te doen De ander hoeft niets te doen

2 0 euro 0 euro U hoeft niets te doen De ander hoeft niets te doen

3 0 euro 80 euro U hoeft niets te doen Beslissen hoe 80 euro met u te delen
4 180 euro 0 euro Beslissen hoe u uw 80 euro met de ander deelt De ander hoeft niets te doen

(O Ik bevestig dat ik de instructie goed gelezen heb.

Volgende »
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Figure B19: Instructions Screen Solidarity Game
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Vraag 2 van §
Uw beslissing
Stel dat situatie 4 zich voordoet. In dat geval ontvangt u €80 en de ander €0.

De ander kan van een vergelijkbare of een andere leeftijd zijn dan u. U weet niet hoe oud de ander is. We vragen u daarom om in
onderstaande gevallen voor drie leeflijdscategerieén aan te geven hoeveel u de ander geeft in de situatie waar u €80 ontvangt en de

ander €0.

Als de ander tussen 16 en 34 jaar oud is, geefik de ander € (€0 t/m €80, alleen hele eura's)

Als de ander tussen 33 en 64 jaar oud is, geefik de ander € (€0 t/m €80, alleen hele euro's)

Als de ander 65 jaar of ouder is, geef ik de ander € (€0 t/m €80, alleen hele euro's)
Volgende »
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Figure B20: Decision Screen Solidarity Game
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