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Abstract—We provide one of the first systematic assessments of the devel-
opment and determinants of economic anxiety at the onset of the coronavirus
pandemic. Using a global data set on internet searches and two representa-
tive surveys from the United States, we document a substantial increase in
economic anxiety during and after the arrival of the coronavirus. We also
document a large dispersion in beliefs about the pandemic risk factors of the
coronavirus and demonstrate that these beliefs causally affect individuals’
economic anxieties. Finally, we show that individuals’ mental models of
infectious disease spread understate nonlinear growth and shape the extent
of economic anxiety.

I. Introduction

THE worldwide spread of the novel coronavirus (SARS-
CoV-2) (Li et al., 2020; Wu, Leung, & Leung, 2020;

Zhu et al., 2020) has led to a substantial disruption of global
economic activity. This paper provides one of the first sys-
tematic assessments of the rapid emergence and causal deter-
minants of economic anxiety at the onset of the coronavirus
pandemic, when there was large uncertainty about the ex-
tent of its economic impact. We focus on how perceptions
of pandemic risk factors shape economic anxieties. Under-
standing the development and causes of economic anxiety in
the wake of the coronavirus pandemic is essential from both
a scientific and practical perspective, particularly given re-
cent empirical evidence demonstrating that perceptions and
expectations about the macroeconomic environment substan-
tially shape households’ economic decisions (Bailey et al.,
2019, 2018; Coibion, Georgarakos et al., 2019; D’Acunto,
Hoang, Paloviita, & Weber, 2019; Kuchler & Zafar, 2019).

Predicting the development of economic anxiety and
assessing its underlying mechanisms in the context of a
pandemic is difficult when relying on historical accounts.
Unlike regular economic downturns, which begin with a mod-
erate but accelerating decline in economic activity, the ar-
rival and rapid global spread of the coronavirus pose a rare,
sudden shock (Maćkowiak & Wiederholt, 2018). Several as-
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pects of human belief and expectation formation render the
environment of the coronavirus pandemic distinct from that
experienced during a conventional economic downturn. In
particular, individuals have difficulty forming beliefs about
the future in the wake of infrequent major events (Gallagher,
2014; Rabin, 2002). Moreover, when updating their beliefs,
individuals place a disproportionate weight on the most re-
cent events (Malmendier & Nagel, 2011), especially when
these events are particularly salient (Bordalo, Gennaioli, &
Shleifer, 2013; Tversky & Kahneman, 1973). As a conse-
quence, belief formation may differ substantially in the un-
precedented environment of the coronavirus pandemic as
compared to more conventional economic shocks. Thus, rel-
ative to relying on historical accounts, employing contempo-
raneous data provides a more promising approach to assess
the evolution of contemporaneous economic anxiety.

In this paper, we collect contemporaneous data to system-
atically investigate the development and determinants of eco-
nomic anxiety at the onset of the coronavirus pandemic. We
study the underlying psychological mechanisms that shape
economic anxiety in the environment of a pandemic by as-
sessing the role of beliefs and information about pandemic
risk factors, as well as individuals’ subjective mental models
of infectious disease spread.

To set the stage for our analysis, we document a rapid in-
crease in economic anxiety during and after the coronavirus
has reached a country. Employing global data during the pe-
riod of massive global spreading in January and February
2020, we show that Google search intensity for topics in-
dicative of economic anxiety surged substantially after the
virus has reached a country. To measure economic anxieties
directly and in real time after the arrival of the coronavirus,
we conducted two survey experiments with representative
samples of the U.S. population on March 5, 2020, and March
16, 2020. In this eleven-day period, the United States saw
massive within-country spreading, with a 26-fold increase in
the number of confirmed cases from 176 to 4,576. Moreover,
public communication of the severity of the crisis had shifted
dramatically once the WHO declared it a pandemic on March
11. The data indicate a substantial increase in economic anx-
iety after the arrival of the coronavirus in the United States.

The rapid surge in economic anxiety sets the stage to study
the underlying informational and psychological mechanisms
that shape economic anxiety in the wake of a pandemic. First,
we study individuals’ beliefs about the mortality and conta-
giousness of the coronavirus, two key characteristics relevant
for assessing pandemic risks and predicting the severity of the
coronavirus crisis. We elicited these beliefs in our March 5
survey before any lockdown measures had been put in place
and the crisis had not yet been declared a pandemic. We
document substantial dispersion in beliefs about both mor-
tality and contagiousness. Moreover, the median participant
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overestimates both the mortality and contagiousness of the
virus relative to the upper bound of estimates available at the
time of the experiment in the medical literature. We show
that beliefs about mortality and contagiousness are associ-
ated with participants’ economic worries about the aggregate
economy and their personal economic situation.

To further understand the precise causal relationships be-
tween coronavirus perceptions and economic anxiety, we em-
bedded two experiments in our March 5 survey that varied the
framing of coronavirus mortality as well as a treatment that
studied the role of information about contagiousness. These
real-time experiments allow us to shed light on the influence
of information and its framing in an environment marked by
large uncertainty about the future extent of the crisis.

The first component of our experiment focuses on the fram-
ing of mortality risk. Participants were either truthfully in-
formed, based on official estimates at the time of the sur-
vey, that the death rate from the coronavirus is “20 times
higher than for the flu” (high mortality treatment) or “5 times
lower than for SARS” (low mortality treatment). The wording
was chosen to mirror the way such information is commonly
communicated in the media.1 We find that participants in the
high-mortality treatment report significantly higher concerns,
in both a statistical and economic sense, about the aggregate
economy and their personal economic situation. These re-
sults highlight the influence of the framing of news on pub-
lic perceptions and economic expectations in times of high
uncertainty (Chong & Druckman, 2007; Prat & Strömberg,
2013).

To investigate the effect of information regarding conta-
giousness, participants in a treatment group were, based on
scientific estimates at the time of the experiment (Li et al.,
2020; Wu et al., 2020), informed that “approximately 2 non-
infected people will catch the coronavirus from a person who
has the coronavirus.” Given that 81% of respondents over-
estimate this statistic, the information treatment should de-
crease the perceptions of the contagiousness of the virus. We
find that treated respondents report significantly lower wor-
ries about their personal economic situation. These causal
results underscore the role that information plays in shaping
economic anxiety in an environment characterized by large
uncertainty and highlight the importance of both factual and
targeted communication during health crises (Person et al.,
2004; Razum et al., 2003).

Second, besides taking information into account, forward-
looking individuals also rely on their subjective mental mod-
els of the world to make predictions about the future (Andre
et al., 2019). To understand the role of these mental models
in shaping crisis beliefs and economic anxiety, we elicited
participants’ predictions of the growth of a fictitious dis-
ease in our March 16 survey. Consistent with exponential

1For instance, the New York Times and the Telegraph compared the
coronavirus to the flu and SARS (https://www.nytimes.com/2020/02/29/
health/coronavirus-flu.html; https://www.telegraph.co.uk/news/2020/03/
06/coronavirus-vs-sars-flu-mers-death-toll/).

growth bias (Levy & Tasoff, 2016; Stango & Zinman, 2009;
Wagenaar & Sagaria, 1975), we document that the majority
of individuals underestimate the nonlinear nature of infec-
tious disease spread. Furthermore, we show that mental mod-
els of infectious disease spread are substantially associated
with participants’ beliefs about the severity of the current
coronavirus crisis: respondents who show a better under-
standing of nonlinear disease spread anticipate a higher sever-
ity of the crisis and display higher worries about the aggregate
U.S. economy.

We contribute to the literature by documenting the devel-
opment and underlying determinants of economic anxiety in
the wake of a global pandemic. In particular, we provide novel
causal evidence on the impact of information about pandemic
risk factors on the formation of economic anxiety. Further-
more, we demonstrate the role subjective mental models of
infectious disease spread play in shaping heterogeneity in
economic anxiety. Our paper is most closely related to con-
current work by Binder (2020), who conducted a survey us-
ing a sample from Amazon Mechanical Turk in early March.
Binder (2020) documents cross-sectionally that greater con-
cerns about the coronavirus are associated with higher in-
flation expectations and more pessimistic unemployment ex-
pectations. She also studies how information provision about
the Fed’s interest rate cut in response to the coronavirus af-
fects inflation and unemployment expectations. Our paper
complements Binder (2020) by documenting how the spread
of coronavirus affects economic anxieties over time and by
providing both descriptive and causal evidence on how per-
ceptions of the pandemic risk factors affect economic anxi-
ety. We also relate to subsequent work studying the impact of
the coronavirus on the economy (Adams-Prassl et al., 2020;
Bartik et al., 2020; Coibion, Gorodnichenko, & Weber, 2020;
Hanspal, Weber, & Wohlfart, 2020).

More generally, our work is related to a growing literature
investigating the formation of economic sentiment and expec-
tations about the macroeconomy among households and firms
(Binder & Makridis, 2018; Coibion & Gorodnichenko, 2012,
2015a, 2015b; Coibion, Georgarakos et al., 2019; Coibion,
Gorodnichenko, & Kumar, 2018; Fuster, Hebert, & Laib-
son, 2012; Fuster, Laibson, & Mendel, 2010; Malmendier &
Nagel, 2011). Relative to prior work, our evidence is unique
in assessing economic sentiment and its drivers before and
during a historic public health crisis in real time. We particu-
larly relate to the literature studying the role of information in
shaping economic sentiment and behavior (Armona, Fuster,
& Zafar, 2018; Bailey et al., 2019, 2018; Binder & Rodrigue,
2018; Coibion, Gorodnichenko, & Ropele, 2020; D’Acunto,
Hoang, Paloviita, & Weber, 2019; Roth & Wohlfart, 2020).
We also relate to the literature studying the role of cogni-
tive processes in forming economic sentiment and macroe-
conomic expectations (Andre et al., 2019; D’Acunto, Hoang,
& Weber, 2019). We add to this literature by highlighting the
importance of subjective mental models about infectious dis-
ease spread for shaping economic anxiety in the wake of a
rare, unexpected, and unfamiliar public health shock.
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Finally, we also contribute to the broad literature on the per-
ception of health risks (Carbone, Kverndokk, & Røgeberg,
2005; Fortson, 2011; Heimer, Myrseth, & Schoenle, 2019;
Kerwin, 2018; Oster, Shoulson, & Dorsey, 2013). While ex-
isting evidence has primarily focused on individuals’ beliefs
about risks to their own health (Kan & Tsai, 2004; Liu &
Hsieh, 1995; Winter & Wuppermann, 2014), we contribute
to this literature by providing new evidence on the percep-
tion of factors relevant to pandemic in addition to individual
risks.

II. Emergence of Economic Anxiety

We begin by documenting the emergence of economic anx-
ieties at the onset of the coronavirus pandemic. First, we focus
on the period of the initial global spread of the coronavirus
during January and February 2020. Leveraging global data on
Google searches indicative of economic anxieties, we study
the evolution of economic anxiety during the arrival of the
coronavirus in a country. Next, we use survey data to study
the development of economic anxiety within the U.S. after
the arrival of the coronavirus.

A. Observational Evidence from Internet Searches
during Global Spread

Data and empirical specification. We leverage data on in-
ternet search intensity from Google Trends. These data have
been used in the past to detect influenza epidemics (Gins-
berg et al., 2009) and to nowcast economic activity (Choi &
Varian, 2012).2 The Google Trends platform provides an in-
terface to query search data, providing for each query a mea-
sure of search intensity scaled from 0 to 100, with 100 rep-
resenting the highest proportion among the queried terms
within a selected region and time frame. Google Trends
queries can be constructed based on individual search terms
or search topics that encompass groups of related individ-
ual search terms. We employ queries by search topics, an
approach that has the advantage of capturing a broader set
of search terms and not requiring any translations across
languages.

To study the development of economic anxiety, we ex-
tracted Google search activity for the topics “Recession” and
“Stock Market Crash” for 194 countries and territories listed
in online appendix table A1. We also leverage data on the
search topics “Survivalism” and “Conspiracy Theory,” which
capture panic reactions among the public. We collected these
data for January and February 2020 to study the develop-

2Moreover, as shown by prior studies, such internet searches serve as a
measure of economic sentiment among households and thus as a predictor
of future economic demand and activity (Choi & Varian, 2012; Vosen &
Schmidt, 2011). To qualify this claim, in online appendix table A2 we use
quarterly data from 2015 to 2019 and show that real GDP growth and real
growth in consumption and imports are significantly lower, in both a statis-
tical and economic sense, in the quarters following increases in “Recession”
topic searches.

ments during the initial global spread of the coronavirus when
there was still significant uncertainty over whether a pan-
demic would emerge.3 To make effect sizes interpretable, we
normalize the search intensity at the country level by the mean
search intensity prior to the arrival of the coronavirus in each
country.4

To study the impact on search activity, we exploit the
precise timing of coronavirus arrival in a country. The un-
derlying coronavirus case data are from Dong, Du, and
Gardner (2020). Econometrically, we perform the following
difference-in-differences regression using daily data:

yc,t = αc + dayt + β × Cc,t + εc,t , (1)

where yc,t measures the search intensity in country c on day
t for a specific topic. Cc,t is a dummy variable indicating ei-
ther having had at least one confirmed case or having had at
least one human-to-human transmission of the coronavirus
in country c at time t . The regressions control for country
fixed effects αc, absorbing fixed and time-invariant differ-
ences in levels of search intensities across countries. The
time fixed effects dayt absorb a level shifter for each day,
capturing the global trend. We cluster standard errors at the
country level. Intuitively, this analysis captures the impact of
the local arrival of the coronavirus conditional on the global
trend.

Results. The data indicate that the arrival of the corona-
virus in a country substantially increased search intensity for
topics related to economic recessions by 17.8% (SE = 7.3)
relative to the pre-coronavirus search patterns (figure 1A and
online appendix table A3). Similarly, search intensity for top-
ics related to stock market crash rose by 58% (SE = 12.4).
In addition, an increase of 20.4% (SE = 7.3) and 44.7%
(SE = 9.1) can be observed for topics related to survival-
ism and conspiracy theories, respectively. Additionally, the
response of search intensity to the first human-to-human
transmission of the coronavirus in a country corroborates
these results (figure 1B and online appendix table A3). In
a placebo test, we find no impact of the arrival of the corona-
virus on a series of unrelated Google searches such as
“Dog,” “Horse,” “Insect,” “Rain,” or “Rainbow” (online ap-
pendix table A5).5 In sum, this evidence indicates that the
arrival of the novel coronavirus leads to a spike in economic
anxieties.

3Online appendix figure A1 shows the time series for the four topics of
interest at the global level.

4Specifically, for the normalization, we use the mean search intensity be-
tween December 1, 2019, and the date of arrival of the coronavirus in a given
country. This normalization makes the coefficient estimates interpretable as
percentage changes relative to precoronavirus levels without having to re-
sort to the mean of the dependent variable for interpretation. Results are not
affected by this normalization; see online appendix table A4.

5Results are further robust to dropping each country in turn or to dropping
all countries pertaining to any of the seventeen subregions globally in turn
(see online appendix figures A2 and A3).
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FIGURE 1.—IMPACT OF CORONAVIRUS ARRIVAL ON INTERNET SEARCHES:
GLOBAL EVIDENCE

The figure shows the impact of the arrival of the coronavirus (A) and first human-to-human transmission
(B) in a country on Google search intensity for the topics “Recession,” “Stock Market Crash,” “Conspiracy
Theory,” and “Survivalism” obtained from difference-in-differences regressions conditional on country
and day fixed effects. The dependent variable measures Google search intensity by topic indicated in the
column heading, normalized by the average search intensity in a country prior to the coronavirus arrival.
The Google searches are collected for the time span between January 1 and February 29, 2020. In all panels,
error bands indicate 95% confidence intervals obtained from standard errors clustered at the country level.

B. Microevidence after Arrival of Coronavirus
in the United States

Does economic anxiety increase further as the novel coro-
navirus spreads within a country after the first domestic case
occurs? We provide real-time evidence on this question us-
ing two surveys that measure economic anxiety in the United
States. The surveys were administered to broadly represen-
tative samples of the U.S. population on March 5 (n = 915)
and March 16, 2020 (n = 1,006).6 Within this eleven-day
time span, the number of confirmed cases within the United
States jumped by a factor of approximately 26, from 176 to
4,576. Hence, this time frame captures a period of substantial
within-country spread.7 In both surveys, we investigate par-
ticipants’ beliefs about the severity of the crisis for the world
and the United States as well as their worries about the ag-
gregate economy and their personal economic situation. For

6Our sample is representative of the U.S. population in terms of income,
region, gender, age, and education (see online appendix tables A6 and A7).
We collaborated with an online panel provider (Luc.id) that is widely used
in the social sciences.

7In online appendix A we present cross-sectional results from the United
States in mid-February, during a time in which the country reported only
thirteen cases across the whole country. Respondents from states with any
coronavirus cases exhibit significantly more pessimistic expectations (on-
line appendix table A8).

the precise wording of the questions and response scales, see
figure 2.

Results. The evolution of our survey measures over time
between March 5 and 16 is visualized in figure 2. We docu-
ment a substantial increase in participants’ beliefs about the
severity of the crisis for the world (figure 2A) and the United
States (figure 2B), as well as in their worries about the ag-
gregate U.S. economy (figure 2C) and their personal eco-
nomic situation (figure 2D). Quantitatively, these increases
are sizable. For instance, the fraction of respondents who
were worried about the impact on their personal economic
situation increased from 47% to 74% (p < 0.001) (see also
online appendix table A9).8

In addition, in online appendix figure A4 we investigate
heterogeneity across several subgroups, dividing the sam-
ple by gender (panel A), age (panel B), and political affil-
iation (panel C). We do not find any differences between
women and men (online appendix figure A4, panel A). Sim-
ilarly, old and young individuals do not differ strongly ex-
cept that young people show substantially higher worries re-
garding their personal economic situation, potentially due to
their higher unemployment risk (online appendix figure A4,
panel B). Finally, we observe stark partisan differences (on-
line appendix figure A4, panel C). Individuals who identify as
Democrat hold substantially higher beliefs about the severity
of the crisis and show higher economic concerns. However,
independent of the specific demographics, we observe that
beliefs about the severity of the crisis as well as economic
worries increased for all subgroups between March 5 and
March 16.

In sum, the data indicate that over eleven days, individuals’
perceptions of the severity of the crisis strongly intensified
and their economic worries substantially increased. This find-
ing is in line with results obtained using other data sources.
Within the same time frame, aggregate Google search inten-
sity for the “Recession” topic increased by a factor of 10 in the
United States and by a factor of 5.5 on the global level (online
appendix figures A5, panels A and B).9 We also confirm our
findings using other nationally representative opinion polls
conducted March 5 to 8 and March 16 to 19, 2020 (online
appendix figure A6).

To further quantify the effects of the within-country spread
of the coronavirus, we analyze the local arrival in a difference-
in-differences analysis at the state level (described in section
A of the online appendix), exploiting the fact that some states
saw their first confirmed case in the time between our two sur-
veys. The time fixed effects we include allow us to control for

8In our March 5 survey, we elicit economic anxieties after the relative
mortality framing described in section IIIB. The descriptive patterns of an
increase in economic anxiety from March 5 to March 16, however, hold
in both cases: when we focus on respondents exposed to the high rela-
tive mortality framing or respondents exposed to the low relative mortality
framing.

9The evolution of the search patterns for the topics “Stock Market Crash,”
“Conspiracy Theory,” and “Survivalism” was qualitatively similar (online
appendix figures A5, panels C–H).
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FIGURE 2.—EVOLUTION OF BELIEFS ABOUT SEVERITY OF CRISIS AND ECONOMIC WORRIES BETWEEN EARLY AND MID-MARCH: EVIDENCE FROM THE UNITED STATES

The figure compares the levels of economic anxiety in the United States in surveys conducted on March 5 and March 16. (A) Beliefs about the severity of the coronavirus crisis for the world. (B) Beliefs about the
severity of the coronavirus crisis for the United States. (C) Worries about the U.S. economy. (D) Worries about one’s personal economic situation. Lighter columns indicate data collected on March 5, 2020, and darker
columns indicate data collected on March 16, 2020.

aggregate developments, such as stock market movements.
Online appendix table A10 shows that having at least one
case is associated with significantly more pessimistic beliefs
about the severity of the impact on the world (0.23 standard
deviations, SE = 0.10) and on the United States (0.26 stan-
dard deviations, SE = 0.09). It is also associated with higher
worries about the U.S. economy by 0.22 standard deviations
(SE = 0.11).

III. Perceptions of Pandemic Risk Factors

The rapid increase in economic anxieties during and after
arrival of the coronavirus sets the stage to test for the un-
derlying determinants. In this section, we examine the role
of perceptions of pandemic risk factors along two dimen-
sions. First, we conducted two experiments that allow us
to causally assess the impact of individuals’ perceptions of
coronavirus mortality and contagiousness on economic anxi-
ety. Importantly, through experimental variation, we are able
to isolate the direct effect of perceptions from other environ-
mental variables that affect all participants symmetrically,
such as stock market conditions. Second, we study respon-
dents’ mental models of infectious disease spread and the
role of these mental models in shaping economic anxiety.

A. Descriptives: Perceptions of Coronavirus Mortality
and Contagiousness

What beliefs did people hold about pandemic risk factors
at the onset of the coronavirus crisis? At the time of our first
survey on March 5, there was still substantial uncertainty
and public disagreement about how severely the U.S. econ-
omy would be affected by the coronavirus. In our survey, we
measured participants’ beliefs about two key characteristics
that are relevant for the pandemic threat of the coronavirus:
mortality and contagiousness (R0): the expected number of
infections directly caused by one infected person.

We elicited participants’ beliefs about the mortality of the
coronavirus using the following question: “Out of 100 peo-
ple who are infected with the coronavirus, how many do
you think will die as a result of catching the virus?” Be-
liefs about the contagiousness (R0) of the virus were elicited
using the following question: “Think of a person who has the
coronavirus. How many non-infected people do you think
will catch the virus from this person?”

Our data indicate substantial heterogeneity in participants’
beliefs about these characteristics of the coronavirus (see pan-
els A and B of figure 3). On average, participants’ beliefs
about both the mortality from the coronavirus as well as its
contagiousness were substantially higher than official and
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FIGURE 3.—BELIEFS ABOUT CORONAVIRUS AND THE EFFECT OF INFORMATION ON ECONOMIC WORRIES

The figure displays perceptions of the novel coronavirus and the experimental results. The data were collected on March 5. (A, B) The distribution of beliefs about mortality and contagiousness (R0) of the coronavirus.
(C) The effect of overestimating mortality and contagiousness relative to official numbers on worries about the aggregate U.S. economy and respondents’ personal economic situation. (D) The experimental results on
the effect of information about the coronavirus on economic worries. The two left-most bars in panel D show the effect of information suggesting high relative mortality as opposed to low relative mortality on worries
about the aggregate economy and one’s personal economic situation. The two right-most bars in panel D show the effect of information about contagiousness on worries about the aggregate U.S. economy and one’s
own personal economic situation. In all panels, error bars indicate 95% confidence intervals.

scientific estimates. The median participant estimated a mor-
tality of 5% (mean of 14%) compared to an estimate of 3.4%
provided by the World Health Organization (WHO) around
the time of the surveys. Similarly, the median participant es-
timated a contagiousness (R0) of 10 (mean of 43) relative to
scientific estimates at the time of the survey in the range of
R0 ≈ 2 (Li et al., 2020; Wu et al., 2020).

These coronavirus beliefs are substantially positively asso-
ciated with economic anxiety (figure 3C and online appendix
table A11, panel A). For instance, holding mortality and con-
tagiousness beliefs that are higher than the official WHO and
scientific estimates (Li et al., 2020; Wu et al., 2020) is asso-
ciated with higher worries about one’s personal economic
situation by a magnitude of 0.48 (SE = 0.063) and 0.41
(SE = 0.082) standard deviations, respectively. The quantita-
tive results remain virtually unchanged when controlling for
demographic and socioeconomic controls (online appendix
table A11, panel B) and persist when using a continuous mea-
sure of perceptions rather than binary variables (see online
appendix table A12). Following a complementary analysis,
online appendix figure A7 visualizes nonparametric relation-
ships, underscoring the substantial positive association with
economic worries along the belief distribution.10

10The positive association is particularly pronounced for individuals who
hold lower beliefs about coronavirus mortality and contagiousness, po-

B. Experimental Treatments

To understand whether beliefs about the mortality and con-
tagiousness of the coronavirus causally affect economic anx-
iety, we administered one framing treatment as well as an
information treatment. The structure of the experiments was
as follows. In the first component of the experiments, a ran-
dom subset of respondents was assigned to receive the “high
relative mortality” treatment, while the remaining respon-
dents were assigned to receive the “low relative mortality
treatment.” Subsequently, we elicited participants’ economic
worries. In the second component of the experiments, we
randomly assigned some respondents to get truthful informa-
tion about the contagiousness and then reelicited participants’
economic worries.

Framing of relative mortality. Our first experimental vari-
ation focuses on the framing of mortality risk. In the ex-
periment, participants were truthfully informed, based on
the same scientific estimate of coronavirus mortality at the
time of the survey, that the death rate from the coronavirus
is “20 times higher than for the flu” (high mortality treat-
ment) or “5 times lower than for SARS” (low mortality treat-
ment). The wording was chosen to mirror how information is

tentially because increases at low levels induce larger perceived marginal
effects of the crisis on economic prospects.
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commonly communicated in the media. We study how these
different framings of mortality of the coronavirus affect par-
ticipants’ expectations about the severity of the effects of the
coronavirus in general and their worries about the effects on
the aggregate economy and their personal economic situa-
tion. Econometrically, we estimate treatment effects using
the following specification:

yi = β0 + β1highrelativemortalityi + εi, (2)

where yi is the z-scored outcome of interest for individual
i and highrelativemortalityi is a dummy variable indicat-
ing whether individual i was exposed to the high mortality
framing.11 In additional robustness tests, we also test for the
robustness of the results when including demographic and
socioeconomic controls, including gender, age bin dummies,
log income, log income squared, dummies for having a high
school diploma and having some college education, dummies
for being unemployed, currently working, a student, and for
self-identifying as Democrat or Republican.

Relative to the low mortality treatment, the high mortality
treatment causally leads participants to hold higher beliefs
about the severity of the crisis for the world and the United
States: respondents in the high mortality treatment display
0.28 (SE = 0.066) and 0.23 (SE = 0.066) standard devia-
tions higher beliefs about the severity of the crisis for the
world and the United States, respectively (online appendix
table A14).

These treatment differences also persist for participants’
economic worries (figure 3D and online appendix table A15,
panel A): relative to the low mortality treatment, respondents
in the high mortality treatment increase their worries about
the effects of the coronavirus on the U.S. economy by 0.16
(SE = 0.066) standard deviations and about their personal
economic circumstances by 0.16 (SE = 0.066) standard de-
viations. The quantitative effect sizes correspond to 106% and
102% of the Republican-Democrat gap, respectively, and are
virtually unchanged when controlling for demographic and
socioeconomic controls (online appendix table A15, panel
B). These results highlight the influence of framing of news
stories on public perceptions (Chong & Druckman, 2007;
Prat & Strömberg, 2013).

Information about contagiousness. Besides mortality, con-
tagiousness is a key characteristic that influences the pan-
demic risk of an infectious disease. The higher disease con-
tagiousness is, the larger is the risk of widespread and fast
infection of the population, which can lead to an overload of
the health care system (Massonnaud, Roux, & Crépey, 2020)
and costly disruption of economic activity (Adda, 2016). To
understand the causal effect of beliefs about contagiousness
on economic anxiety, in the second part of the experiment,
we administered an additional information treatment.

11Randomization achieved excellent balance (see online appendix table
A13).

After eliciting participants’ beliefs about the contagious-
ness (R0) of the coronavirus, the participants were randomly
assigned to be either in a “contagion information group” or a
control group that received no information. Based on scien-
tific estimates (Li et al., 2020; Wu et al., 2020), respondents
in the contagion information group were informed that “ap-
proximately 2 non-infected people will catch the coronavirus
from a person who has the coronavirus.” Given that 81.4% of
respondents overestimate this statistic, the information treat-
ment should decrease the perceptions of the contagiousness.

To test for the effect on economic anxieties, we reelicited
participants’ worries about the effects of the coronavirus on
the U.S. economy and their households’ economic situation
as before. To analyze this treatment, we use an ANCOVA
specification of the following form:

yi = δ0 + δ1contagiousnessinfoi + δ2yi,−1 + εi, (3)

where contagiousnessinfoi is a dummy variable indicating
whether individuals were provided the treatment informa-
tion.12 yi,−1 is the outcome of interest measured in the same
survey prior to the second experiment.13

Respondents in the contagiousness information treatment
show 0.09 (SE = 0.041) standard deviations lower worries
about the effects of the coronavirus on their personal eco-
nomic situation and a small decrease in their worries about
the aggregate U.S. economy (0.01 SD, SE = 0.043) (figure
3D and online appendix table A15, panel A). The quantitative
effect sizes correspond to 57% and 7% of the Republican-
Democrat gap, respectively, and are virtually unchanged
when controlling for demographic and socioeconomic con-
trols (online appendix table A15, panel B) or when control-
ling for a treatment indicator for the relative mortality treat-
ment (online appendix table A16).14

In sum, the experimental evidence indicates that per-
ceptions and information regarding coronavirus mortality
and contagiousness are significant causal determinants that
shape individuals’ expectations about the aggregate econ-
omy and their personal economic situation at a time of high
uncertainty.

C. Mental Models of Infectious Disease Spread

The public health impacts associated with a pandemic vary
as a disease spreads through space and time. We already doc-
umented that economic anxieties evolve dynamically with
this spread. However, so far we have not analyzed how the
anticipation of such developments shapes economic anxi-
eties. Besides information about risk factors, forward-looking
individuals rely on mental models of the world to make

12Randomization achieved excellent balance (see online appendix table
A13).

13We do not control for yi,−1 in the first specification because we did not
collect any outcome data prior to the relative mortality treatment.

14As online appendix table A17 indicates, there are no significant inter-
action effects between the treatments.
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FIGURE 4.—MENTAL MODELS ABOUT THE SPREAD OF INFECTIOUS DISEASES AND ECONOMIC WORRIES

The figure visualizes mental models of infectious disease spread and their association with economic anxieties. The data were collected on March 16. (A) Participants’ median belief about the spread of a fictitious
disease on a linear scale. (B) Participants’ median, 75th percentile, and 90th percentile belief about the spread of a fictitious disease on a logarithmic scale. Participants were instructed to predict the number of cases of
a fictitious disease on days 5, 10, and 20. They were informed that on day 1, one person has the disease and that each day a newly infected person infects two healthy people and then stops being contagious. In both
panels, the solid line indicates the correct prediction. In panel B the dashed line indicates an incorrect linear model with a growth rate of 2 per day. (C) The association of predicted spread of the fictitious disease with
participants’ beliefs about the severity of the impact of the coronavirus pandemic on the world and the United States, as well as worries about the aggregate U.S. economy and their personal economic situation. In all
panels, error bars indicate 95% confidence intervals.

predictions about the future and, in the context of a pandemic,
the future extent of disease spread. To analyze this question,
we investigate participants’ subjective mental models of in-
fectious disease spread to understand the role of cognitive
processes and their limitations in shaping economic anxiety
in response to the outbreak of the coronavirus pandemic.

As humans are organized in networks, disease spread typi-
cally follows a nonlinear (e.g., logistic or quasi-exponential)
function, at least at the beginning of an outbreak (Keeling
& Rohani, 2011; Kermack & McKendrick, 1927). Hence, a
small number of cases can rapidly evolve into a widespread
pandemic. Such a trajectory can be vastly underestimated
if individuals do not take into account the nonlinear nature
of disease spread but rather adopt a mental model of linear
growth.

To systematically investigate this question, we asked par-
ticipants in our March 16 survey to predict the spread of a
fictitious infectious disease under simplifying assumptions.
We elicited participants’ predictions about the spread of a
fictitious disease rather than asking participants for their es-
timates of the future number of coronavirus cases for three
reasons. First, investigating the role of cognitive processes
requires the elicitation of individuals’ abstract mental mod-
els rather than their predictions for the specific case of the
coronavirus pandemic. Second, predictions about the future

severity of the coronavirus pandemic will be crucially shaped
by individuals’ expectations about the extent of endogenous
containment measures, as well as societal reactions, which
are independent of the general nature of infectious disease
spread. Third, no reliable benchmark is available for the fu-
ture spread of the coronavirus, making it infeasible to assess
the ex ante accuracy of estimates.

Participants were instructed to assume that on (a given)
day 1, one person has a fictitious disease and that each day,
a newly infected person infects two healthy people before
stopping being contagious. To provide some guidance, par-
ticipants were further informed that on day 2, three people
will be infected as the person who had the disease on day 1
spread it to two other people on day 2. Participants were then
asked to predict the total number of people infected with the
fictitious disease on days 5, 10, and 20.

Figure 4A shows the median participant’s estimates and
the correct prediction values. The results indicate that the
average individual highly underestimates the spread of the
fictitious disease. In contrast to correct prediction values of
31 on day 5, 1,023 on day 10, and 1,048,575 on day 20,
the median participant estimates a case number of 16 on day
5, 30 on day 10, and 60 on day 20. Inconsistent with non-
linear growth, the predictions of the median participant can
be well approximated by a subjective linear growth model
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(as exemplified by the dashed line in figure 4B for a linear
growth rate of 2 per day). A linear mental model, however, is
not uniformly present for the entire population. In particular,
the 90th percentile prediction in our sample very well cap-
tures the correct quasi-exponential growth, indicating hetero-
geneity in individuals’ mental models of infectious disease
spread.15

To understand how contemporaneous economic anxiety
is associated with individuals’ mental models of the spread
of infectious diseases, we correlate economic anxieties de-
scribed in section IIB with participants’ predicted number
of people infected with the fictitious disease on days 5, 10,
and 20 (figure 4C and online appendix table A19). To ad-
dress outliers in participants’ predictions, we use a z-scored
transformation of the logarithm of the predicted number of
infected people.

The data show statistically significant positive associations
between participants’ predictions and their beliefs about the
severity of the crisis for the world and the United States, as
well as their worries about the aggregate U.S. economy. For
example, a 1 standard deviation increase in the estimate of
infectious disease spread after ten days is associated with an
increase of 0.11 standard deviations (SE = 0.03) in partic-
ipants’ beliefs about the severity for the United States. The
quantitative effect sizes are virtually unchanged when con-
trolling for demographic and socioeconomic controls, includ-
ing, importantly, education level. Interestingly, there is no
significant association between participants’ worries about
their personal economic situation and the predicted number
of infected people. This finding squares with previous evi-
dence that individuals do not fully extrapolate their individual
risk from aggregate societal risk (Bord, O’Connor, & Fisher,
2000; Weinstein, 1989).

To complement this analysis, we classify each individual’s
mental model by implementing a k-means clustering algo-
rithm using three clusters on the log space of predicted cases
on days 5, 10, and 20. Panel A in online appendix figure A8
indicates that the obtained three types can be summarized
as a linear, exponential, or intermediate nonlinear model.
Panel B reveals that around 64.8% of participants exhibit
a roughly linear model, while 15.7% display a roughly expo-
nential model, and 19.5% an intermediate nonlinear mental
model. Finally, panel C confirms the previous results that
holding a more accurate (nonlinear) mental model of infec-
tious disease spread is associated with higher beliefs about
the severity of the crisis, as well as higher worries regarding
the aggregate economy.

In sum, the results indicate that individuals who exhibit
a more accurate mental model of nonlinear growth of in-
fectious disease spread are more worried about the aggre-
gate effects of the coronavirus pandemic, potentially as they

15To investigate the sources of heterogeneity, we explore the correlates of
mental models in online appendix table A18. Across several specifications,
we find that being older than 65 as well as having higher levels of education
and income are positively associated with a more accurate mental model of
infectious disease spread.

foresee a greater potential for a widespread contagion of the
population.

IV. Conclusion

Combining global data from internet searches and two on-
line experiments with representative samples of the United
States, this paper documents a rapid emergence of economic
anxiety at the onset of a major pandemic and studies per-
ceptions of pandemic risk factors as correlational and causal
determinants.

Our results point to a critical role of subjective beliefs about
pandemic risks as well as mental models of infectious dis-
ease spread in shaping public perception of the severity of the
contemporaneous health crisis and economic anxiety. For the
case of the coronavirus, we find substantial heterogeneity in
beliefs about mortality and contagiousness, two key charac-
teristics relevant for pandemic risk. In real-time experiments,
we show that information provision regarding these charac-
teristics causally shapes economic anxiety among the popula-
tion. Our experiment also shows that framing of information
about the coronavirus matters for the inferences that peo-
ple make. Specifically, our experiment highlights that even
if journalists base their comparisons on the same mortality
statistics, the choice of comparison matters. These results
speak to an important debate on how media coverage and
public communication of disease outbreaks affect people’s
beliefs (Bursztyn et al., 2020).

Moreover, consistent with exponential growth bias (Levy
& Tasoff, 2016; Stango & Zinman, 2009), for the majority of
the population, subjective mental models understate the non-
linear nature of infectious disease spread. The heterogeneity
in individuals’ mental models crucially shapes their percep-
tion of the severity of a major global pandemic and affects
their worries about the impact on the aggregate economy.
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