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This paper studies the differences in stock market reactions to the same kind of disease-related
news by analyzing abnormal returns of global stock markets during Public Health Risk Emergency
of International Concern (PHEIC) announcements. Drawing the data from 26 stock market indices
over the period from 22 April 2008 to 12 March 2020, we compare stock market reactions to all
six PHEIC announcements made by the World Health Organization since 2009. Although the PHEIC
announcements can be categorized as the same type of event, we found no consistent patterns in
market reactions. The markets did not show significant reactions in a 30-day event window, which
suggests a relatively low economic impact of the diseases on a global scale during this time, except
for Covid-19. Among all diseases included in our study, only Covid-19 had a significant negative effect
on stock markets at least lasting 30 days.

© 2020 Elsevier B.V. All rights reserved.
1. Introduction

Currently the Covid-19 pandemic poses huge uncertainty to
he global economy and stock markets. What was perceived to be
omparable to a regular flu, turned out to trigger the worst crisis
ince World War II (Coronavirus: Greatest test, 2020). Since 2005,
erious pandemics with the potential requirement of an inter-
ationally coordinated response can be formally declared by the
orld Health Organization (WHO) as a Public Health Emergency
f International Concern (PHEIC) (Strengthening health security,
005). Since then the WHO has announced six PHEIC: H1N1
swine influenza) in 2009, poliovirus and Ebola outbreak in West
frica in 2014, Zika virus in 2016, Ebola outbreak in 2019, and
ovid-19 in 2020. A naïve observer may expect investors react in
similar way to each of the PHEIC announcements because all

hese events fulfill the same predefined requirements. A closer
ook at the data shows distinguishable reactions to different
iseases.
Our research is related to the literature on economic impacts

f pandemics. Donadelli et al. (2017) documented that investor
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mood, driven by WHO alerts and disease-related news, leads to
a significant positive effect on pharmaceutical companies’ stock
returns in the United States. Using historical data back to 14th
century, Jordà et al. (2020) demonstrate that significant macroe-
conomic effects of the pandemics persist for about forty years.
We also acknowledge the study of Abdullah et al. (2020) that the
number of cases and deaths could be predictive factors of stock
returns during the COVID-19 outbreaks. Ramelli and Wagner
(2020a) state that investors reacted to the outbreak and spread
of Covid-19 in different phases and emphasize the concerns of in-
vestors about corporate debt and liquidity. In contrast, our study
focuses on short-term stock market reactions to different PHEIC
announcements on a global scope. To our best knowledge, our re-
search is the first one that compares all six PHEIC announcements
at a cross-country level using event study methodology. Hence,
this paper attempts to answer two main research questions: (i)
How do different equity markets react to the variety of PHEIC
announcements made by the World Health Organization? (ii)
How long do the over- or under-reactions persist in the particular
event windows? In doing so, we analyzed 26 stock market indices
over a period of 12 years during six public health crises by using
event study methodology (MacKinlay, 1997).

Although all events fulfill the same requirements to be an-
nounced a PHEIC, the potential risks and impacts may be per-
ceived differently across diseases and countries (Ullah et al.,
2019). The stock market data reveals that the announcements of
Covid-19 in 2020 and of Ebola in 2014 led to significant negative
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bnormal returns on the announcement days in a relatively
arger number of countries. The findings suggest that investors
istinguished the different PHEIC announcements even though
hey are the same type of event. Additionally, after the PHEIC
nnouncement of Covid-19, the negative stock market reactions
asted for at least 30 days due to the further spread of the virus,
nd the countermeasures and travel bans announced by countries
round the world.
Section 2 presents the data and summarizes the methodol-

gy. Section 3 describes the main findings and results. Section 4
oncludes.

. Data and methodology

.1. Data

This study uses daily values of 26 stock market indices, in-
luding 23 developed countries, China, the Euro Stoxx 50 and
he MSCI Emerging Markets Index, from April 22, 2008 to March
2, 2020. We use the MSCI World as a comprehensive bench-
ark, capturing large and mid-cap equity performance across the
eveloped market countries, to gauge the general global mar-
et performance. The dataset is obtained from Thomson Reuters
ikon. For each index, we calculate the daily return as the natu-
al logarithmic first difference of the daily closing price. Tables
7-A12 present the descriptive statistics. More noticeably, the
ajority of equity returns in the COVID-19 pandemic exhibit neg-
tive values (Table A12). Therefore, even before conducting the
vent study, we can observe how this time adversely impacted
he stock markets.

.2. Methodology

We apply event study methodology to identify abnormal re-
urns during six PHEIC announcements. Following the approach
f MacKinlay (1997) about event studies, we choose estimation
indows of 250 trading days, excluding 14 days preceding the
vents. Table 1 summarizes the event timeline for all six PHEIC
nnouncements.
We consider seven different event windows: [0], [−2, 2], [0,

], [−3, 3], [0, 3], [0, 13] and [0, 30]. The market model is the
ost frequently used expected-return model. It can be presented
s follows for any market index i:

it = α̂i + β̂iRmt + εit

here Rit represents the return of a specific stock market index
on day t which belongs to the estimation window, Rmt is the
arket return of the MSCI World Index on day t belonging to the
ame period. α̂i and β̂i are parameters of the market model for
onstant terms and coefficients, respectively. The expected return
(Rit) is determined as follows:

(Rit) = α̂i + β̂iRmt

hile;

Rit = Rit − E(Rit)

here ARit represents the abnormal return of any stock market
ndex on day t, which belongs to the event window. We add
p individual abnormal returns to generate cumulative abnormal
eturn (CAR) for each of the above-mentioned event windows to
easure the total impact of an event over a period of time:

ARit =

t2∑
ARi,t
t=t1
here t1 and t2 represent the start and end of the event win-
ow. After identifying all ARit and CARit over the specified event

windows, we test their statistical significance by conducting a t-
test to determine whether the abnormal returns and cumulative
abnormal returns are statistically significant different from 0.
The critical values for the null hypothesis rejection are ± 2.576,
1.96 and 1.645 with the confidence level of 99%, 95% and 90%,
respectively. Although the current literature emphasizes the role
of the external and internal exogenous shocks and heterogeneity
involved in regressions, the event study approach is a beneficial
tool for capturing abnormal returns over a short window (Ullah
et al., 2018, 2020).

3. Results

Fig. 1 demonstrates the correlation of abnormal returns of 26
countries at the PHEIC announcement days. There is no significant
correlation among these abnormal returns, which suggests the
independent feature in stock market reactions to these public
health crises.

Table 2 summarizes all significant abnormal returns on the
PHEIC announcement days for the corresponding diseases and all
significant cumulative abnormal returns in the event windows:
[−2, 2], [0, 2], [−3, 3], [0, 3], [0, 13] and [0, 30].

On January 30, 2020, the PHEIC announcement date of Covid-
19, ten countries as well as the Euro Stoxx 50 and the MSCI
Emerging Markets showed significant abnormal returns of which
all, except for the United States, were negative (Table A1). Gener-
ally speaking, the PHEIC announcement led to negative investors’
expectations on a global scale. The effect could also be observed
when looking at the cumulative abnormal returns in the longer
event window.

Only China, the origin of the disease outbreak, showed signifi-
cant negative cumulative abnormal returns in both, the [0, 2] and
[−2, 2] event window. This could indicate an early reaction of the
market in China before the official announcement of the WHO.
However, it is likely that the significant effects are mainly related
to the extraordinary returns after the announcement day. The
significant negative returns in the [0, 2] event window indicate
an additional late reaction of the market to the announcement.
Additionally, an increasing number of infected people as well as
further lockdown measures could be explanations for the strong
negative cumulative abnormal returns in the event windows. The
[0, 13] event window did not reveal any significant cumulative
abnormal returns for the country indices which indicates no
significant reaction of the markets in the medium-term. However,
in the [0, 30] event window, which gauges the market reaction
in the long-term, 19 indices showed significant cumulative ab-
normal returns of which all, again except for the United States,
were negative. This emphasizes the severity of the disease and
its impact on the global economy. Furthermore, it shows that
investors were too slow in adjusting to the severe impacts of
Covid-19 which indicates an underreaction on the announcement
day. These findings are in line with Ramelli and Wagner (2020a)
who observed ‘feverish’ stock price movements during late Febru-
ary and beginning of March. Furthermore, the shift from China as
the epicenter of the disease to Europe can be observed. While
Hong Kong showed a significant negative abnormal return on
the event date, it showed a non-significant positive cumulative
abnormal return in the [0,30] event window (Table A1).

On July 17, 2019, the declaration of the Ebola outbreak as a
PHEIC did not trigger similar stock market reactions with only
Sweden showing a significant negative abnormal return while
Switzerland showed a significant positive abnormal return on
the announcement day. Furthermore, only Italy experienced a
significant negative cumulative abnormal return in the long-term



D. Schell, M. Wang and T.L.D. Huynh / Journal of Behavioral and Experimental Finance 27 (2020) 100349 3
Table 1
Summary of events, estimation windows and excluded days.
No Event Estimation window

1 Swine influenza (H1N1) PHEIC
April 27, 2009

April 22, 2008 to April 06, 2009

2 Polio PHEIC
May 05, 2014

April 30, 2013 to April 14, 2014

3 Ebola outbreak in West Africa PHEIC
August 08, 2014

August 05, 2013 to July 18, 2014

4 Zika virus PHEIC
February 1, 2016

January 27, 2015 to January 11, 2016

5 Ebola Outbreak in DRC PHEIC
July 17, 2019

July 12, 2018 to June 26, 2019

6 Covid-19 PHEIC
January 30, 2020

January 25, 2019 to January 9, 2020

Notes: We excluded the previous fourteen days before estimated window.
Fig. 1. Correlation of abnormal returns at the defined PHEIC announcement days.
[0, 30] event window (Table A2). Both reactions are unlikely to be
related to the announcement.

The reactions to the announcement of Zika virus in 2016
were somehow different: it led to significant negative abnormal
returns in Canada and Finland on the announcement day, but
to a significant positive one in Japan. Italy experienced negative
cumulative abnormal returns in the [−2, 2] and in the [−3, 3]
event window indicating that the country incorporated other
negative information before the event date. In the [0, 30] event
window only Singapore showed significant positive cumulative
abnormal returns (Table A3). Again, this effect is likely to be
caused by other events.

Compared to the other events, the PHEIC announcement of
the Ebola outbreak in West Africa in 2014 is the only event that
led to comparable results to those of the PHEIC announcement
of Covid-19. On August 8, 2014, 11 indices exhibited significant
abnormal returns. All of them, except for the United States, were
negative. Furthermore, Portugal showed negative cumulative ab-
normal returns in the [−2, 2] and in the [−3, 3] event window
(Table A4). However, compared to Covid-19, the [0, 30] event
window did not show any significant cumulative abnormal re-
turns which indicates a lower economic impact of Ebola for the
global economy. Neither the PHEIC announcement of Polio nor of
Swine influenza (H1N1) led to any significant abnormal returns
on the event date.

For the PHEIC announcement of Polio, only Portugal showed
significant negative cumulative abnormal returns in the [0, 13]
event window (Table A5). The PHEIC announcement of Swine
Influenza only led to significant positive cumulative abnormal
returns for Singapore in the long-term [0, 30] event window
(Table A6). Both results are unlikely to be caused by the PHEIC
announcements.

There are two main conclusions drawn from the global reac-
tion during PHEIC announcements. First, there is no generalizable
pattern in the market reactions to PHEIC announcements, prob-
ably due to the speed, severity, and many other factors of the
pandemics. Covid-19 stands out as the most influential pandemic
on a global scale and this time is indeed different. Second, ex-
cept for Covid-19, the markets did not show several significant
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Table 2
Summary of significant market reactions to PHEIC announcements.
Market Window Covid-19 Ebola 2019 Zika virus Ebola 2014 Poliovirus H1N1

AR/CAR AR/CAR AR/CAR AR/CAR AR/CAR AR/CAR

Australia [0] −1.47% **
[0, 30] −24.76% ***

Austria [0, 30] −18.23% ***
Belgium [0] −0.99% **

[0, 30] −8.69% **
Canada [0] −1.35% **

[0, 30] −18.72% ***
China [−2, 2] −8.15% *

[0, 2] −7.75% *
Denmark [0] −1.38% * −1.86% ***
Finland [0] −2.61% *** −1.96% ***
France [0] −1.35% ***

[0, 30] −8.09% **
Germany [0] −1.35% **

[0, 30] −6.74% *
Hong Kong [0] −2.60% ***
Israel [0, 30] −11.35% ***
Italy [0] −1.53% **

[−2, 2] −8.80% *
[−3, 3] −8.31% *
[0, 30] −16.94% ***

Japan [0] −1.48% * 1.87% * −2.67% ***
[0, 30] −13.96% ***

Netherlands [0] −0.99% ** −1.33% ***
[0, 30] −6.55% **

New Zealand [0] −0.92% **
[0, 30] −17.29% ***

Norway [0] −1.37% ***
[0, 30] −13.34% ***

Portugal [0, 30] −7.03% *
[−2, 2] −8.28% **
[−3 3] −6.86% *
[0, 13] −9.56% *

Singapore [0] −0.90% *
[0, 30] −7.52% ** −7.83% * 8.33% * 20.74% *

Spain [0, 30] −13.65% ***
Sweden [0] −1.68% **
Switzerland [0] −1.00% ** 1.13% *

[0, 30] −7.00% **
UK [0] −1.30% ** −0.70% *

[0, 30] −12.12% ***
USA [0] 0.39% ** 0.77% ***

[0, 30] 5.95% ***
EUROSTOXX [0] −1.16% **

−8.31% ***
MSCI EM [0] −2.22% ***

*<0.1.
**<0.05.
***<0.01.
Notes: This table summarizes only the significant results while the full results are presented in the Appendix.
eactions in the 30 days event window, implying a relatively low
mpact of those pandemics on global markets during this time.
his is in line with the findings of Baker et al. (2020) which
tate that Covid-19 caused more dramatic and more frequent
aily stock market swings than any other disease before that.
hey identify the policy responses and containment efforts as the
ost compelling explanation for the dramatic effects on the stock
arkets (2020).
Apparently, the COVID-19 outbreaks have various impacts

n individuals, societies, and economic expectations. Although
he current literature has been investigating the negative im-
act of Covid-19 on different aspects in the economy (Baldwin
nd Weder di Mauro, 2020; Goodell, 2020; Gopinath, 2020;
amelli and Wagner, 2020b), our findings shed a new light on
ow the public health crisis announcements are relevant to the
everely negative market reactions. In addition, the study of
oodell (2020) suggests the substantial financial market reactions
n a new flaring of COVID-19. Previous health crises did not lead
o unprecedented social distancing, which might be one of the
main reasons for the fear and severe negative impacts on the
financial markets.

4. Conclusion

The outbreak and global spread of Covid-19 proved the
tremendous effect a disease can have on the society and economy.
While saving human lives has the highest priority, the effects of
encountered containment policies and the adoption of social dis-
tancing have tremendous effects on the global economic outcome.
Rather than reacting in a similar manner to public health risk
announcements made by the WHO, investors did react to various
diseases differently. To what extent the perception of severity
is in line with reality, and to what extent the stock market
reactions are justified by economic fundamentals, are still open
questions. Our study assists policy makers to identify the different
severities of market reactions to take timely actions to mitigate
the systematic risk. Therefore, it might be helpful to take prompt
and timely actions when evaluating the real impact of COVID-
19 on the equity market. Our analysis provides a starting point
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of documenting differentiated market reactions at a cross-event
and cross-country level. Lastly, event studies are a simple way to
see abnormal market movements. Subsequent studies should use
advance econometrics models to deal with external and internal
exogenous shocks and heterogeneity involved in the event study
research
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