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Abstract. We provide evidence of delayed attention and inaction in response to COVID-
19 in countries that did not experience SARS in 2003. Using cross-country data, we find
that individuals in countries that had SARS infections in 2003 searched more intensively
for COVID-19-related information on Google in late January 2020, the time of the first
known outbreak in Wuhan, China. Early attention to the novel virus, as measured by Goo-
gle searches, is associated with deeper stock market drops in countries with SARS experi-
ence. In contrast, people in countries without SARS experience started to pay more atten-
tion much later, in March. Moreover, governments in these countries responded
significantly more slowly in implementing social distancing policies to combat domestic
COVID-19 outbreaks than governments in countries with SARS experience. Moreover,
such early responses of individuals and governments in countries with SARS experience
are prevalent within continent, even in non-Asian countries. Furthermore, people in coun-
tries with SARS experience are more compliant with social distancing rules. These timely
attention and proactive responses of individuals and governments are more pronounced
in countries that reported deaths caused by SARS, which left deeper imprints. Our find-
ings suggest that the imprint of similar viruses’ experience is a fundamental mechanism

underlying timely responses to COVID-19.
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1. Introduction

The coronavirus disease 2019 (COVID-19) is one of
the deadliest global pandemics in human history, one
that accounted for more than 1.8 million deaths
worldwide in 2020 and is estimated to cause a 4.3%
contraction in the global GDP in 2020." Despite its se-
verity, people and governments across the globe have
responded differently in their containment measures
and economic policies (e.g., Ding et al. 2020a, b; Huang
et al. 2020).

This paper studies how the imprint of an experience
with similar viral outbreaks affects countries’ responses
to COVID-19. In particular, we explore the heteroge-
neous attention and responses to the first known out-
break of COVID-19 in Wuhan, China, between countries
severely affected by Severe Acute Respiratory Syndrome
(SARS) in 2003 and other countries, given the similarity
between the viruses that cause SARS and COVID-19.
We found that countries with the experience of SARS in-
fections paid attention to COVID-19 earlier and re-
sponded in a more timely and proactive manner.

First, we directly examined whether an imprint of
SARS experience exists using Google search data. We
studied people’s attention to the first known outbreak of
COVID-19 in China from January 20 to January 31, 2020,
which covers the initial government responses and the
first extensive media coverage of COVID-19 in China
and abroad. We found that searches for “SARS” and
“coronavirus” in Google were eight times and two times
higher, respectively, in the 28 countries with SARS cases
in this two-week window than in other countries with-
out SARS experience. People in countries without SARS
experience paid attention to COVID-19 much later,
when the disease began to spread rapidly outside China
in March. Furthermore, the number of Google searches
for “SARS” was 12 times higher in the 10 countries with
SARS deaths than in other countries without SARS
deaths, suggesting that the imprint is stronger when the
disease causes fatalities. In addition, earlier search atten-
tion to COVID-19 in countries with SARS imprints is
prevalent within continent, even in non-Asian countries
(e.g., countries in Europe and North America).


mailto:hongrucn@icloud.com
https://orcid.org/0000-0002-9369-2725
mailto:endongyang@um.edu.mo
https://orcid.org/0000-0002-2737-6070
mailto:kunru.zou@outlook.com
https://orcid.org/0000-0003-0239-7147
https://doi.org/10.1287/mnsc.2021.4015
https://orcid.org/0000-0002-9369-2725
https://orcid.org/0000-0002-2737-6070
https://orcid.org/0000-0003-0239-7147
http://pubsonline.informs.org/journal/mnsc

Ru, Yang, and Zou: Combating the COVID-19 Pandemic
Management Science, Articles in Advance, pp. 1-10, © 2021 INFORMS

Second, we examined how different search atten-
tion to COVID-19 affected stock market performance
across countries during the first COVID-19 outbreak
in Wuhan. In particular, we found that Google search
attention for SARS was negatively associated with the
cumulative abnormal returns (CAR) of stock market
indexes from January 20 to January 31. Furthermore, a
one-standard deviation increase in Google search at-
tention explained by the SARS imprint lead to a 61.35
basis point drop in CAR. This finding further supports
the imprint channel we propose, since the investors
imprinted by SARS reacted more strongly than other
investors to the first COVID-19 outbreak. These find-
ings complement those of Da et al. (2011, 2015), which
showed that investors’” search attention plays a sub-
stantial role in the stock market.

Next, we examined the role of SARS imprints in
government responses to domestic COVID-19 out-
breaks. We performed a duration analysis of various
government containment measures on the interactions
between COVID-19 case numbers and the indicator
denoting SARS experience. We found that contempor-
aneous COVID-19 case numbers were positively asso-
ciated with the timeliness of containment measures
(i.e., school closures, workplace closures, cancellation
of public events, restrictions on public gatherings, re-
strictions on domestic movements, and international
travel controls), and this effect was significantly more
pronounced for countries with SARS imprints. For ex-
ample, a 100% increase in COVID-19 cases was associ-
ated with 69.7% and 22.6% increases in the rates of
school closures in countries with and without SARS
infections, respectively. Furthermore, following gov-
ernment social distancing rules, people in countries
with SARS deaths were also more constrained in their
daily movements, which was associated with lower
COVID-19 infection rates in such countries.

Our findings contribute to the literature examining
the impact of prior experience on subsequent economic
and social activities. Ever since the seminal work by
Stinchcombe (1965), the social and economic impacts of
imprints have been studied widely (e.g., see Marquis
and Tilesik 2013). A number of studies have shown that
early life experiences can leave imprints that influence
individuals” careers (e.g., see Elder 1986, 1998; Gibbons
and Waldman 2006, Oyer 2006, 2008; Law and Zuo
2020), risk attitude (e.g., see Chiang et al. 2011, Mal-
mendier and Nagel 2011, 2016, Guiso et al. 2015, Bernile
et al. 2017), investments (e.g., see Kaustia and Kniipfer
2008, Kniipfer et al. 2017, Huang 2019, Malmendier
et al. 2020), and corporate management (e.g., see Bayus
and Agarwal 2007, Billett and Qian 2008, Malmendier
et al. 2011, Kaplan et al. 2012, Benmelech and Frydman
2015, Schoar and Zuo 2017, He et al. 2018). In particular,
inexperienced investors tend to neglect risk until they
experience severe and adverse investment outcomes

(e.g., see Gennaioli et al. 2012, Chernenko et al. 2016).
For the first time, this paper documents a crucial funda-
mental mechanism underlying the different responses
to COVID-19 across the globe: the experience of similar
viruses.” This has important policy implications for eco-
nomic aid programs and containment measures world-
wide, as early responses to COVID-19 can mean the dif-
ference between life and death.

2. Background

2.1. COVID-19 (Caused by SARS-CoV-2)
According to the World Health Organization (WHO),
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) causes COVID-19. The first known outbreak of
COVID-19 was in Wuhan, China. The earliest known
COVID-19 case, detected by SARS tests, was recorded
on December 15, 2019. The media and public in China
started to pay attention to COVID-19 in late January
2020. In particular, on January 20, 2020, Dr. Zhong Nan-
shan, a Chinese epidemiologist who had earned inter-
national fame for managing the 2003 SARS outbreak in
China, addressed the nation on China Central Television
(CCTV) and, for the first time, confirmed the human-to-
human transmission of COVID-19. Ever since then, the
Chinese government has initiated several strong con-
tainment measures. On January 23, the Chinese govern-
ment started a complete lockdown of Wuhan after 444
cases had been confirmed. This lockdown, which af-
fected approximately 57 million people, was the first
major move to contain the outbreak. On January 25, the
first day of the Chinese Lunar New Year, the Standing
Committee of the Politburo, the highest authority of the
Chinese Communist Party, held an emergency meeting
regarding COVID-19. It was unprecedented for the
Standing Committee of the Politburo to convene on the
Chinese New Year, so this meeting sent a strong signal
of the severity of the COVID-19 situation to the rest of
the world. On January 30, the WHO declared COVID-19
a global public health emergency. To examine people’s
attention to the first known COVID-19 outbreak, we
thus use the two-week window from January 20 to Janu-
ary 31, which covers the first widespread media reports
and government actions.’

2.2. SARS (Caused by SARS-CoV-1)

There are many similarities between viruses SARS-
CoV-1 and SARS-CoV-2, which cause SARS disease and
COVID-19 disease, respectively. Specifically, SARS-
CoV-2 is most closely related to SARS-CoV-1, according
to an article by the National Institutes of Health titled
“SARS-CoV-2 stability similar to original SARS virus”
(NIH 2020). SARS-CoV-2 is recognized as a SARS family
virus with similar symptoms and forms of transmission.
Moreover, both first known outbreaks of SARS and
COVID-19 were in mainland China. In summary,
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Table 1. Summary Statistics

Panel A: Attention and stock returns

Sub-sample Full sample
@ 2 ®3) 4 ©®) (6)
SARSCase= SARSDeath=

Variables 0 1 0 1 Mean SD
GoogleSARS 0.661 13.554 1.381 25.600 2.848 9.439

(137) (28) (155) (10) (165)
GoogleCoronavirus 6.288 27.750 8.429 33.200 9.930 16.857

(137) (28) (155) (10) (165)
CAR -0.827 -1.828 -0.902 -2.922 -1.218 1.891

(39) (25) (54) (10 (64)
CumRet -2.226 —4.041 —2.540 -5.068 —-2.935 2.295

(39) (25) (54) (10) (64)

Panel B: Social distancing

Variables N Mean SD Median P25 P75
School 32,860 0.462 0.499 0 0 1
WorkPlace 32,860 0.142 0.349 0 0 0
PublicEvent 32,860 0.543 0.498 1 0 1
Gathering 32,860 0.274 0.446 0 0 1
InternalMovement 32,860 0.360 0.480 0 0 1
Travel 32,860 0.380 0.485 0 0 1
COV19Cases 32,860 26,178.500 163,558.900 234.5 0 4,410.5

Notes. Summary statistics of sample data. Panel A is for Google search indexes across 165 countries and stock market re-
turns across 64 countries. Mainland China is excluded. Columns (1) and (2) show SARSCase=0 and 1 countries, respective-
ly. Columns (3) and (4) show SARSDeath=0 and 1 countries, respectively. Columns (5) and (6) show the full sample. The
mean values of GoogleSARS, GoogleCoronavirus, CAR, and CumRet are reported, with observation numbers in parentheses
below. Panel B is for the country/date panel data on government social distancing policies and domestic COVID-19 devel-
opment across 155 countries from January 1 to July 30, 2020. See the Appendix Table for detailed variable definitions.

COVID-19 is similar to SARS in many respects but quite
different from other known pathogens, such as MERS
and the influenza virus.* Hence, in this paper, we use
SARS infections to measure past adverse experience.

3. Data and Summary Statistics

We collected data on the 2003 SARS epidemic from the
WHO website. The first SARS patient was identified in
the Guangdong province of China in November 2002,
after which the disease spread to the other 28 coun-
tries. Ten out of these 28 countries across four conti-
nents reported SARS fatalities (see Table Al in the
online appendix). As of December 31, 2003, the WHO
had reported 8,096 SARS cases worldwide, with a fa-
tality rate of 9.6%. We obtain data for the COVID-19
pandemic from WHO and Johns Hopkins University,
whose databases cover daily COVID-19 confirmed
cases and deaths for 165 countries/territories.

To measure Google search attention, we used two
keywords: “SARS” and “coronavirus.” Google Trends
provides search index measures ranging from zero (i.e.,
no search on the keyword) to 100 (i.e., peak popularity
for the keyword), which represents search interests rela-
tive to the highest point for a given region and time. We

obtained cross-sectional data for 165 countries from the
“Interest By Region” section to compare relative search
intensities among regions. For countries with low search
volumes, the search indexes were missing, and we re-
placed them with zero. Panel A of Table 1 shows the
summary statistics. From January 20 to 31, 2020, the
average Google search index values for the keywords
“SARS” and “coronavirus” were 2.848 and 9.930, re-
spectively. Among SARSCase=0 countries, the average
GoogleSARS and GoogleCoronavirus were 0.661 and 6.288,
respectively. These numbers were much higher for
SARSCase=1 countries (i.e., 13.554 and 27.750), especially
for SARSDeath=1 countries (i.e., 25.6 and 33.2). This un-
conditional pattern suggests that people in countries
with SARS imprints paid more attention to COVID-19-
related information, especially people in countries with
SARS deaths.

Moreover, we obtained information for government
social distancing policies from the Oxford COVID-19
Government Response Tracker (OxCGRT) for the fol-
lowing six categories: school closure, workplace clos-
ure, public events cancellation, gathering restrictions,
restrictions on internal movement between cities/
regions, and international travel controls (Hale et al.
2020). As shown in Panel B of Table 1, closing schools
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Table 2. Imprints of SARS (Google Search Indexes)

Full sample

Excluding Asia

Panel A: SARS searches

) @

©) ®) ©)

Variables Google SARS Google SARS Google SARS Google SARS Google SARS Google SARS
SARSCase 5.282%* 5.527** 5.167*
(2.33) (2.29) (1.75)
SARSDeath 16.477*** 16.595*** 13.721*
(3.37) (3.34) (1.86)
Controls YES YES YES YES YES
Continent FE NO YES YES YES YES
Observations 165 165 165 124 124
Adjusted R? 0.562 0.554 0.648 0.641 0.340 0.522
Full sample Excluding Asia
Panel B: Coronavirus searches
1) ()] 3 4 5) (6)
Variables Google Coronavirus  Google Coronavirus — Google Coronavirus  Google Coronavirus — Google Coronavirus — Google Coronavirus
SARSCase 12.679*** 15.469%** 18.516***
(2.72) (3.69) (4.29)

SARSDeath 17.878** 20.824*** 17.071%*

(2.17) (2.84) (3.06)
Controls YES YES YES YES YES YES
Continent FE NO YES NO YES YES YES
Observations 165 165 165 165 124 124
Adjusted R? 0.361 0.509 0.355 0.497 0.636 0.586

Notes. Results of cross-sectional OLS regressions of Google search indexes on SARS imprints during the initial COVID-19 outbreak in Wuhan. In

Panel A (B), the dependent variable, GoogleSARS (GoogleCoronavirus), is the Google search index for keyword “SARS” (“coronavirus”) from Janu-

ary 20 to 31, 2020. The main independent variable, SARSCase (SARSDeath), is an indicator denoting the country that had SARS cases (deaths).

Log(GDP), Log(Popu), Log(AvgCOV19), Tradelntensity, LifeExpectancy, and Log(GovDebt) are controlled in all columns. Mainland China is excluded.

See the Appendix Table for detailed variable definitions. Robust standard errors are used, and ¢-statistics are reported in parentheses.
**Statistical significance at the 1% level; **statistical significance at the 5% level;*statistical significance at the 10% level.

and canceling public events were the most frequently
implemented government policies, whereas closing
workplaces was the least frequently implemented pol-
icy. Of the 155 countries in our sample, 147 countries
implemented school closures at all levels, and 99
countries implemented workplace closures for all
nonessential industries.

4. Empirical Analyses and Results

4.1. The Imprint of the 2003 SARS Epidemic

We began our analysis by estimating whether an im-
print of the 2003 SARS experience existed during the
initial COVID-19 outbreak in Wuhan. Specifically, we
performed an OLS regression of Google search in-
dexes for SARS during the two-week window from
January 20 to January 31, 2020, on the country’s SARS
experience. This two-week window covers the entire
first government response in China and broad media
coverage of COVID-19, as described in Section 215
Formally, the regression can be expressed as follows:

GoogleSARS; = a + X SARSCase; + Controls; 1)
+ Fixed Effects + ¢;,

where GoogleSARS; indicates the Google search index
for the keyword “SARS” in country i during the initial
outbreak in Wuhan; SARSCuase; is an indicator variable
denoting that country i has recorded domestic SARS
cases. Panel A of Table 2 shows the results. In column
(1), the coefficient on SARSCase is 5.282 at the 5% sig-
nificance level. Given that the average GoogleSARS
among SARSCase = 0 countries is 0.661, the search at-
tention for SARS-related information is about eight
times (5.282/0.661 = 7.991) higher in countries with
SARS experience.

Furthermore, we use SARSDeath; as the main inde-
pendent variable in the regression, an indicator vari-
able denoting that country i has recorded domestic
SARS deaths. In column (3), the coefficient on SARS-
Death is 16.477 at the 1% significance level, suggesting
that people in countries with SARS fatalities searched
about 12 times (16.477/1.381 = 11.931) more inten-
sively than people in countries without SARS fatal-
ities. These results suggest that the 2003 SARS experi-
ence left an imprint in the memories of people who
started to search for SARS information at the very be-
ginning of the COVID-19 outbreak in China, and the
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experience of SARS deaths left an even stronger im-
print. In addition, people in countries without SARS
deaths started to pay attention to SARS and COVID-
19-related information much later, at the beginning of
March, when COVID-19 spread widely outside of
China (see Figure A2 in the online appendix).

In Panel B, we use “coronavirus” as the Google
search keyword to estimate the attention to COVID-
19-related information in late January, since the WHO
did not officially name the pandemic “COVID-19” un-
til March 11, 2020. In column (1), the coefficient on
SARSCase is 12.679 at the 1% significance level, sug-
gesting that people in countries with SARS cases
searched for coronavirus-related information about
two times (12.679/6.288 = 2.016) more intensively
than people in countries without SARS experience.

In addition to the imprint hypothesis, several alter-
native mechanisms may explain the higher search at-
tention for SARS. First, the countries that recorded
SARS infections might be more vulnerable to COVID-
19 as well, given the similarity between the two vi-
ruses, which were also both discovered in mainland
China. To mitigate this concern, we excluded main-
land China from our analyses to estimate other coun-
tries” responses before COVID-19 spread globally.
Google is also restricted in mainland China.

Second, 13 of the 28 countries that suffered from
SARS in 2003 are in Asia and are geographically close
to mainland China. Those countries could be more
seriously affected by COVID-19. We control for the
average number of daily new COVID-19 cases in this
window, which measures the severity of the domestic
COVID-19 situation. Only four out of the 165 coun-
tries had more than 10 confirmed COVID-19 cases as
of January 31, 2020. Furthermore, we control for life
expectancy to proxy for the robustness of a country’s
healthcare systems, the size of the government debt to
proxy for the government’s fiscal capacity to combat
COVID-19, GDP, and population.® We also control for
countries’ trade intensity with China to mitigate the
concern that economic proximity to mainland China
could explain the higher attention to COVID-19.

Third, in columns (2) and (4), to further mitigate the
concern of geographic proximity to mainland China,
we included continent fixed effects to use the vari-
ation within continent and found consistent results.
Moreover, in columns (5) and (6), we excluded Asian
countries and restricted our sample to the other conti-
nents, mainly countries in Europe, North America,
and Africa. The coefficients on SARSCase and SARS-
Death are both significantly positive. These findings
serve as strong evidence that even in non-Asian coun-
tries such as Europe, people in countries affected by
SARS in 2003 paid significantly greater attention to
the COVID-19 outbreak in Wuhan even when there
were zero (or close to zero) domestic cases.”

Table 3. SARS Experience, Attention, and Return

) @ 6 *) Q) (6)

Variables CAR CumRet CAR  CAR CumRet CumRet
GoogleSARS —0.044** —0.049*

o (-2.63) (-1.80)
GoogleSARS -, —0.065* —0.123**

. (-1.75) (-2.20)
GoogleSARS 11, —0.074%** —0.142%**

(-3.07) (-3.60)

Controls YES YES YES YES YES YES
Continent FE YES YES YES YES YES YES
Observations 64 64 64 64 64 64

Adjusted R? 0469 0362 0433 0453 0364 0416

Notes. Results of cross-sectional OLS regressions of stock market re-
turns during the initial COVID-19 outbreak in Wuhan on SARS im-
prints for 64 markets (mainland China is excluded). The dependent
variable CAR (CumRet) is the cumulative abnormal return (cumulative
return) from January 20 to 31, 2020. GoogleSARS ., (GoogleSARS ,,,.4;)
is the predicted Google search index using SARSCase (SARSDeath).
Log(GDP), Log(Popu), Log(AvgCOV19), Tradelntensity, LifeExpectancy,
and Log(GovDebt) are controlled in all columns. See the Appendix Ta-
ble for detailed variable definitions. Robust standard errors are used,
and t-statistics are reported in parentheses.

***Statistical significance at the 1% level; **statistical significance at
the 5% level; *statistical significance at the 10% level.

4.2. Attention, Stock Market Reaction, and
SARS Imprints

This section further examines the relation between the
increased search attention in Google and the stock
market performance at the beginning of the pandemic.
Specifically, we obtained stock market index data
from Thomson Reuters Eikon for the biggest 65 mar-
kets, which comprised more than 99% of the total glo-
bal stock market capitalization in 2018. We chose the
MSCI World Price Index as the global market index.

Following the seminal work by Da et al. (2011,
2015), we regressed CAR from January 20 to January
31, 2020, on Google search indexes for SARS. Table 3
reports the regression results. In column (1), the coeffi-
cient on GoogleSARS is —0.044 at the 5% significance
level, suggesting that increased search attention is as-
sociated with decreases in the stock market. In column
(2), we calculated the cumulative return and obtained
similar results.

Next, we explored whether the SARS imprint explains
the association between Google search attention and
stock market returns. For these 64 countries, we re-
peated the regression in column (2) of Table 2, Panel A,
and calculated the predicted GoogleSARS. Then, we
performed the regression of CAR on predicted Google-
SARS. In column (3) of Table 3, the coefficient on
GoogleSARS -, is —0.065, suggesting that a one-standard
deviation increase in Google search attention explained
by the SARS imprint led to a 61.35 (9.439 x 0.065) basis
point drop in CAR. In column (4), we used SARSDeath
to predict GoogleSARS and found that the coefficient on
GoogleSARS ., is —0.074, which is larger than that in
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Figure 1. (Color online) COVID-19 Development, Google Search, and SARS Imprints
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Notes. This figure shows the scatter plot of COVID-19 development and Google search attention across 64 countries/territories (mainland China
is excluded). The vertical axis displays the cumulative number of COVID-19 cases per million population on the 90th day since the first con-
firmed domestic case. The horizontal axis displays the natural logarithm of one plus the Google search index for the keyword “SARS” from Janu-
ary 20 to 31, 2020. Diamonds and circles denote countries /territories with and without SARS deaths, respectively.

column (3), suggesting a deeper imprint resulting from
SARS deaths and a stronger stock market reaction. In
columns (5) and (6), we again used cumulative return as
dependent variable and obtained similar results.

4.3. Government Actions to Combat
COVID-19 Outbreaks

In this section, we aim to understand the impact of
SARS imprints on government actions to combat do-
mestic COVID-19 outbreaks. Figure 1 shows the scatter
plot of Google search indexes for “SARS” from January
20 to January 31, 2020, versus the cumulative COVID-
19 cases per million population on the 90th day since
the first confirmed domestic case. The countries with
SARS deaths are clustered in the bottom-right corner,
suggesting that the SARS imprint is associated with
higher search attention and lower COVID-19 infections.

One of the major criticisms of government contain-
ment measures is the slow response to COVID-19. We
employed the Cox proportional hazard model to
study the association between the likelihood of imple-
menting various containment measures (e.g.,

lockdowns) and the SARS imprint. Formally, the re-
gression can be expressed as follows:

hi(t) = ho(t)exp (ﬁl X Log(COV19Cases); ;

+B, x Log(COV19Cases);; x SARSCase;
+ p4 X SARSCase; + Controls; + Continent FE),

2

where h;(t) is the expected hazard at date ¢ for coun-
try i; ho(t) is the baseline hazard and represents the
hazard when all of the predictors are equal to zero;
Log(COV19Cases);; is the natural logarithm of one
plus the cumulative number of confirmed COVID-19
cases in country i on date ¢; and Controls; includes life
expectancy, government debt, GDP, population, and
trade intensity with China. We also control for contin-
ent fixed effects. Each country enters the hazard re-
gression on the date of its first confirmed domestic
COVID-19 case and exits after the respective policy
takes effect. We cluster the standard errors by date to
allow the correlation of errors across countries.

The sample contains 155 countries worldwide for
which we have data on government actions. We
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Table 4. Policy Responses to Combat COVID-19
@) ()] 3 @ ®) (6)
Variables School WorkPlace Public Event Gathering Internal Movement Travel
Panel A: SARS Case
Log(COV19Cases) 0.294*** 0.202*** 0.393*** 0.040 0.225%** 0.122
(4.15) (3.02) (3.42) (0.70) (3.61) (1.49)
Log(COV19Cases)xSARSCase 0.469*** 0.405*** 0.341*** 0.437*** 0.261*** 0.197***
(5.60) (5.89) (3.45) (5.48) (3.15) (3.25)
Controls YES YES YES YES YES YES
Continent FE YES YES YES YES YES YES
Observations 3,060 11,036 3,033 10,121 6,420 7,551
Chi-Squared 127.9 147.2 119.5 118.6 63.62 66.96
Panel B: SARS Death
Log(COV19Cases) 0.373%** 0.273%** 0.459%** 0.101** 0.283*** 0.167**
(5.00) (4.40) (4.23) (2.12) (4.93) (2.22)
Log(COV19Cases)xSARSDeath 0.608** 1.138*** 0.773%** 0.485%** 0.748*** 0.637***
(2.38) (5.25) (3.36) (3.24) (3.58) (4.89)
Controls YES YES YES YES YES YES
Continent FE YES YES YES YES YES YES
Observations 3,060 11,036 3,033 10,121 6,420 7,551
Chi-squared 122.8 173.8 96.41 70.57 87.80 64.92

Notes. Results of Cox proportional hazard regressions for policy responses to COVID-19 at the country/date level. Each country entered the haz-
ard regression (origin date) when the country reported its first COVID-19 case. The failure date is the date when the respective policy took effect.
Log(COV19Cases) is the natural logarithm of one plus the number of concurrent cumulative confirmed cases. SARSCase (SARSDeath) is an indica-
tor denoting the country had SARS cases (deaths). SARSCase (SARSDeath), Log(GDP), Log(Popu), Tradelntensity, LifeExpectancy, and Log(GovDebt)
are controlled in all columns. Mainland China is excluded. See the Appendix Table for detailed variable definitions. Standard errors are clustered

at the calendar date level, and t-statistics are reported in parentheses.

***Statistical significance at the 1% level; **statistical significance at the 5% level; *statistical significance at the 10% level.

estimate the hazard probabilities for six different con-
tainment measures in Table 4. Panel A uses SARSCase
to proxy for the SARS imprint, and Panel B uses SARS-
Death. In columns (1) to (6) of Panel A, the coefficients
on Log(COV19Cases) are all positive, suggesting that the
likelihood of enforcing these containment measures is
higher when there are more contemporaneous COVID-
19 cases. Moreover, in columns (1) to (6), the coeffi-
cients on Log(COV19Cases)xSARSCase are all signifi-
cantly positive, suggesting that the positive associations
between COVID-19 case number and the likelihood of
containment measures are higher in countries with
SARS imprints: governments with SARS experience re-
spond more quickly to domestic outbreaks than gov-
ernments without SARS experience.

For example, for school closure in column (1), a
100% increase in the COVID-19 case number yields a
hazard ratio equal to 1.226 (Exp(0.294xLn(2))=1.226)
in countries without SARS experience, indicating that
the rate of school closure increases by 22.6%. For coun-
tries with SARS cases, a 100% increase in the COVID-
19 case number leads to a 69.7% increase in the rate of
school closure (Exp((0.294 + 0.469)xLn(2))-1).

In Panel B, we use SARSDeath to proxy for the SARS
imprint and find similar but stronger results. These find-
ings are consistent with Table 2, which shows that the im-
print of SARS experience, especially SARS deaths, plays
an important role in how a country later copes with simi-
lar crises. Again, we restrict the sample to non-Asian

countries and find consistent results for all six contain-
ment measures (see Table A4 in the online appendix).
Figure 2 shows that people’s daily transit movements
are substantially lower in countries with SARS deaths
(i.e., dashed line) than in other countries without SARS
deaths (i.e., solid line) during both the beginning of the
pandemic (January to early March) and the reopening
stages (May to July). Many countries started to imple-
ment social distancing rules in March and relaxed those
rules gradually beginning in May. In summary, both
governments and individuals with SARS imprints
started social distancing earlier and were more cautious
in the reopening stage.” This could explain the lower in-
fection rates in such countries, as suggested in Figure 1.

5. Conclusion

The current COVID-19 pandemic is a once-in-a-cen-
tury global crisis. A universally accepted tenet of pub-
lic health is that healthcare systems should respond to
pandemics as early and as intensively as possible. Al-
though many countries have been working hard to
combat this disease, COVID-19 has nevertheless
spread dramatically in many parts of the world, and
its impacts are detrimental to human life and well-being.
Although we document the impact of SARS experience
on individual and governmental responses to COVID-19,
understanding the long-term consequences of this pan-
demic experience will be left for future research.
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Figure 2. (Color online) SARS Experience and Residential Mobility

Transit
80 100 120
| |

60

40

(=1
(a8}

T

T T
Janl5 Febls Marl5

— No SARS Deaths

T
Aprl5

T T T
Mayl5 Junl$ Julls

--------- With SARS Deaths

Notes. This figure shows the average transit movement trend for two groups of countries from January 13 to July 30, 2020, based on Apple mobil-
ity data. The vertical axis represents the daily number of requests made to Apple Maps for directions by transportation type “Transit,” which is
normalized to 100 on January 13, 2020, for each country. Dashed and solid lines represent the countries with and without SARS deaths, respect-
ively. Figure A3 in the online appendix shows the pattern for transportation types “Walking” and ”Driving”.
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Endnotes

1 See further details in the World Bank’s report, Global Economic
Prospects: https: //www.worldbank.org/en/publication/global-economic-
prospects.

2Several contemporaneous studies examine the economic conse-
quences of COVID-19 outbreaks in China and beyond as well as

policy responses to the virus. For example, see Atkeson (2020),
Baker et al. (2020), Barrot et al. (2020), Chen et al. (2020), Ding et al.
(2020), Duan et al. (2020), Eichenbaum et al. (2020), Fahlenbrach
et al. (2020), Feng et al. (2020), Gormsen and Koijen (2020), Hassan
et al. (2020), Ramelli and Wagner (2020), and Stock (2020).

3 See Figure Al in the online appendix for the important events and
dates of COVID-19 developments worldwide, from the first known
case in December 2019 to March 2020, when it became a global
pandemic.

4See, for example, “Sars-family’ virus claims the second victim in
China”, BBC, January 16, 2020 (https://www.bbc.com/news/world-
asia-china-51141007). Section 1.1 in the online appendix shows more
detailed discussions for the similarities between SARS and COVID-19.

5 Table A2 in the online appendix shows similar results for different
time windows of the outbreak in Wuhan.

& We thank the editorial team for these useful suggestions.

7 Following Ding et al. (2020a), we compare Google search attention
before and after the date at which each country surpassed 100 COV-
ID-19 cases. Table A3 in the online appendix shows that people in
countries with SARS cases paid significantly more attention to
COVID-19 following domestic outbreaks.

8 Table A5 in the online appendix shows similar results obtained
via multivariate analysis.
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Appendix Table: Variable Definitions

Variable names

Variable definitions

SARSCase
SARSDeath
GoogleSARS
GoogleCoronavirus
Log(GDP)
Log(Popu)
Log(AvgCOV19)

CAR

CumRet

Tradelntensity

An indicator variable that equals one if the country had SARS cases and zero otherwise.

An indicator variable that equals one if the country had SARS deaths and zero otherwise.

Google search index for keyword “SARS” from January 20 to January 31, 2020. For countries with
low search volumes, the search indexes are missing, and we replace them with zero.

Google search index for keyword “coronavirus” from January 20 to January 31, 2020. For countries
with low search volumes, the search indexes are missing, and we replace them with zero.

Natural logarithm of the country’s GDP (in U.S. dollars) (World Bank Database).

Natural logarithm of the country’s total population (World Bank Database).

Natural logarithm of one plus the average daily new COVID-19 cases from January 20 to January
31, 2020.

Cumulative abnormal return, computed as the sum of abnormal daily returns (in percentage
points) from January 20 to January 31, 2020, where the abnormal return is calculated based on
the market model: Abnormal Return;; = Ret;; —a; — By s Retae-1 = ByiReta s — By Retm 41, where a;,
El i Ezw and E3i are estimated in the pre-event window period from July 1 to December 31, 2019,
Ret;; is the index return in country/territory i on date t, and Rety; is the return of the global
market index (i.e., the MSCI World Price Index).

Cumulative return computed as the sum of daily returns (in percentage points) of the stock index
from January 20 to January 31, 2020 (Thomson Reuters Eikon Database).

The ratio between the country’s trade amount with China and its total trade amount calculated
using 2018 data, where trade amount equals the sum of imports and exports (United Nations
ComTrade Database).

The average number of years an individual in the country is expected to live (United Nations

Natural logarithm of one plus the country’s government debt amount (in U.S. dollars). (IMF

An indicator variable that equals one when the school closure policy is enforced at all levels in the
An indicator variable that equals one when the work-from-home policy is enforced for all but

An indicator variable that equals one when the country requires public events to be canceled and

An indicator variable that equals one when the country bans gatherings of 10 people or more and

LifeExpectancy

Population Division Database).
Log(GovDebt)

Database).
School

country and zero before the policy takes effect.
Workplace

essential workplaces in the country and zero before the policy takes effect.
PublicEvent

zero before the policy takes effect.
Gathering

zero before the policy takes effect.
InternalMovement

An indicator variable that equals one when the country restricts domestic transit between cities/

regions and zero before the policy takes effect.
Travel An indicator variable that equals one when the country closes its border (i.e., an international
travel ban) and zero before the policy takes effect.

Log(COV19Cases)

Natural logarithm of one plus the country’s cumulative number of COVID-19 cases at date £.
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