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ABSTRACT
Government actions and stock market performances are often interrelated. One such

example is the actions of U.S. government agency the Food and Drug Administration (FDA)
and their impact on the stock prices of pharmaceutical companies. In the recent COVID-
19 pandemic, researchers have reported the impact of the announcement of vaccines that
affected the trading volatility of the stock of the pharmaceutical companies that offer these
vaccines. However, prior research has yet to report the impact of FDA’s Emergency Use
Approval (EUA) of the vaccines on the stock prices of these firms. Specifically, prior
research reported that the volatility in the trading of Pfizer and Moderna was impacted after
the announcement of COVID-19 vaccines (Mason and Elkassabgi, 2022). Mason and
Elkassabgi (2022) reported that Pfizer stock returns were significantly higher (above the
mean) immediately just before positive COVID-19 vaccine development information was
made public. Our research hypothesis here shows that the null hypothesis that the abnormal
return of Pfizer stock is zero one day after the EUA can be rejected. However, the
hypothesis that the abnormal return of Pfizer stock on the day of EUA is zero cannot be
rejected. Further, our research has also shown that the null hypothesis of abnormal return
of Moderna stock is zero cannot be rejected on the day of EUA and on the following day.
Our results are different from the earlier study (Mason and Elkassabgi, 2022).
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1. INTRODUCTION

Government policies (e.g., regulatory policies of privatization of industry, debt policy,
environmental regulations, among others) and stock market responses have been
investigated by many scholars (e.g., Ferguson & Lam, 2016, Kong et a., 2014, Najid &
Rahman, 2011). The interactions of policies and stock market performances are reported in
many countries worldwide (e.g., in African countries by Asongu, 2012, in Malaysia by
Najid and Rahman, 2011, in China by Kong et al., 2014, in Vietnam by Nguyen and Vo,
2020). Of particular relevance to this paper is the U.S. government agency the Food and
Drug Administration (FDA) actions and the stock performance of pharmaceutical
companies. It is well documented that the bottom lines of pharmaceutical companies
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depend on FDA approval of their drugs (Torabzadeh et al., 1998). There are multiple levels
and types (e.g., clinical trials, drug approval submission, phase 3 and 4 clinical trials, and
others) of FDA actions from approval of different stages to announcement of special
occasion (fda.gov). One such type of action is the Emergency Use Authorizations (EUA),
which is the focus of this paper.

A national emergency was declared in the United States in early March of 2020 with the
rapid spread of the COVID-19 pandemic. Two pharmaceutical companies, Pfizer and
Moderna began immediately working on the rapid development of vaccines to fight
COVID-19 viruses. On December 11, 2020, FDA issued EUA for the Pfizer-BioNTech
COVID-19 Vaccine for individuals 16 years of age and older adults (December 11, 2020,
FDA News Release), On December 18, 2020, FDA issued EUA for the second vaccine to
fight the virus, developed by Moderna (December 18, 2020. FDA News Release). The
goal of the current research is to determine whether the news events of issuances of EUA
by FDA, had led to statistically significant abnormal returns of Pfizer stock on and around
December 11, 2020, and of Moderna stock on and around December 18, 2020.

We propose that the issuance of EUASs for the vaccines developed by Pfizer and Moderna
impacted the financial returns of the equities of these two companies in the United States.
So far, there has been no past research on how the significant events could have affected
the financial performances of these companies. The present study fills this gap in the
literature. Our main hypothesis is that equities of Pfizer and Moderna could enjoy abnormal
returns in response to FDA approval of their vaccines for public use. Thus, the primary
objective of this study is to determine the abnormal returns (if any) of the stocks of Pfizer
and Moderna on the day these vaccines were approved by FDA for public use.

There is a reason to believe that the EUA declarations had an impact on the returns of the
equities of Pfizer and Moderna based on the uncertainty information hypothesis (Brown et
al., 1988) and on the findings from past studies supporting this hypothesis (e.g., Pantzalis
etal., 2000). This leads to our hypothesis that the EUASs of the two vaccines had significant
impact on the performance of the equities of Pfizer and Moderna. This study used an event
study methodology to evaluate the effect of the declaration of EUAs by FDA national
emergency on the abnormal returns of these pharmaceutical companies. To conduct the
empirical analysis for this study, we collected stock price data of the Pfizer listed on New
York Stock Exchange (NYSE), and Moderna listed on NASDAQ exchange. The next
section provides a brief literature review on the methods of evaluating abnormal returns,
which is then followed by the results section, the discussion section, and finally the
concluding section.

2 .LITERATURE REVIEW
2.1 FDA actions and stock performance

The actions of U.S. government agency FDA and the stock performance of pharmaceutical
companies are highly related (e.g., for biotechnology firms by Williamson and Spicer, 2023,
for oncology drugs Rothenstein et al., 2011, for dermatology drugs Mazmudar et al., 2020).
The stock prices of pharmaceutical companies move in the anticipation of FDA
announcement (e.g., Bohmann & Patel, 2022), and at the same time the stock prices also
move after FDA announcements (e.g., Chen et al., 2021, Rothenstein et al., 2011).
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Research results suggested that for positive FDA decisions (i.e., approval) announcements
stock prices went up and for negative FDA decisions (i.e., disapproval) announcements
stock prices went down (Rothenstein et al., 2011). Furthermore, researchers found that
market losses from FDA rejections are larger than market gains from FDA approvals
resulting in an asymmetrical market response to FDA decisions (Sharma & Lacey, 2004)
to include abnormal returns after negative announcement lasting longer than abnormal
returns after positive announcement (Hwang, 2013). Research findings further concluded
that positive stock price responses are larger for smaller than for larger pharmaceutical
companies (Lakonishok et al., 1992). FDA actions also impact the stock performance of
pharmaceutical firms outside of the U.S. as the main customers of these non-U.S. firms are
in the U.S. (e.g., Bangladesh pharmaceutical firms by Kumar et al., Taiwan firms by Chen
etal., 2021).

2.2 Event-Study Methodology

Fama et al. (1969) and Fama (1970, 1991) proposed a methodology for event study. This
methodology is based on the efficient market hypothesis ensuring that security prices fully
reflect all available market information. According to Fama (1991), past event studies
indicated that stock prices would adjust within one day of an event announcement. He
reported that this quick adjustment of stock price in response to an event announcement is
consistent with efficient market hypothesis. Corrado (2011) in his detailed review of event
studies pointed out that the event study methodology, originally developed for empirical
research in finance and accounting, is now widely adopted in other disciplines including
economics, history, law, management marketing, and political science.

Past research reported mixed results concerning the impacts of major political events on
stock market performance. On the one hand, some researchers found that election results
had no impact on stock market performance. Repousis (2016) studied the impact of the
2000, 2004, and 2007 Greek elections on bank stocks using the event study methodology
but found no evidence for the effects of these elections on stock prices. He therefore
concluded that the two major political parties were unable to manipulate the stock prices
of Greek banks for political purposes. In other words, stock market trading can efficiently
absorb market information, which implies market efficiency. On the other hand, some
researchers found that election results impacted domestic stock market performance. Ying
et al. (2016) analyzed the returns to Malaysian stocks before and after the elections in
Malaysia from 2004 to 2013 and reported that both AAR (Average Abnormal Return) and
CARR (Cumulative Average Abnormal Return) within the 15-day window before and after
the elections were statistically significant. They therefore concluded that the Malaysian
stock market did not show the properties of the semi-strong form of market efficiency in
the dissemination of news about the elections. Similarly, Ahmad et al. (2017) reported
significant impacts of political events on the abnormal returns in the Karachi Stock
Exchange (KSE)100 Index and found significant CARRs of the KSE100 Index in the
windows of 20 days before and 20 days after significant political events in Pakistan.

Nandy & Sussan (2020) extended their event-study to overseas stock markets and reported
that the news of the 2014 parliamentary elections in India affected the short-term returns
of ADRs and those of underlying equities traded in Indian. They found that the CAARs of
ADRs were lower than those of the underlying Indian equities immediately before and after
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the elections, suggesting that the market was efficiency in absorbing information.
2.3 Event Study on Stock Returns during COVID-19

Various studies have reported the impact of the pandemic on abnormal stock returns in
markets worldwide (e.g., in the U.S. by Kwan & Martens, 2020, India by Rao et al. 2021,
Taiwan by Lee & Lu, 2021, China by Lee et al. 2023, among others). Most of these studies
reported market-wide negative stock returns (e.g., Kwan and Martens 2020 for the U.S,
Rao et el. 2020 for India, Lee and Lu, 2021 for Taiwan, Lee and Lu 2023 for the U.S. and
China) with selective studies that reported positive market-wide stock returns (e.g., Rao et
al. 2020). However, some studies reported returns for specific industries (e.g., Kwan &
Martens, 2020, Nandy & Sussan, 2021) or specific company activities (e.g., Lee & Lu,
2021 on CSR activities). Some studies focus on specific companies (e.g., Mason &
Elkassabgi, 2022 on pharmaceutical companies, Nandy & Sussan, 2021 on fintech
companies). Below are more details of these studies.

For the U.S. market, Kwan and Martens (2020) reported that the news about the COVID-
19 pandemic affected asset prices to varying degrees across different sectors of the U.S.
economy. They used an event study methodology to show that the standardized cumulative
abnormal returns of equities in the utilities, real estate, and energy sectors were negative
during the pandemic, while the standardized cumulative abnormal returns were positive in
the information technology, healthcare, and telecommunication sectors. Lee et al. (2023)
studied the abnormal returns in the US and the Chinese stock markets at the beginning of
the COVID-19 outbreak. These authors used event study methodology to find that a
significant negative impact appeared immediately after the Wuhan lockdown in the
Chinese markets, while the US market was more brutally affected after COVID-19 was
labeled a global threat.

Again the U.S. but for a specific industry, Nandy & Sussan (2022) reported the abnormal
returns stocks of Fintech companies in response to the national emergency declaration
during the COVID19 pandemic on March 13,2020 but did not reject the null hypothesis
that the abnormal returns of Fintech digital payment companies are zero in the week
following the declaration of national emergency.

For the Indian market, the research findings are mixed. Using the number of COVID cases
and the number of casualties caused by the pandemic, Rao et al. (2021) investigated and
found both positive and negative returns varying from industry to industry. Specifically,
these authors found pharmaceutical, FMCG, and telecom enjoyed a positive return, and
banking and financial services suffered from a negative return, with entertainment, oil and
power, auto and metal sectors with not significant results. They further used event study
methodology to investigate the impact of 4 phases of lockdowns in India (1 lockdown
from March 25" to April 13", 2.0 from 14" April to May 3", 3.0 from May 4" to 17", and
4™ from May 18" to 31%) on India stock market performance and reported the varying
degree of negative cumulative abnormal returns in the stocks traded in the Indian stock
market during the lockdown period.

From a different perspective that investigated company level activities, Lee and Lu (2021)
compared companies that engage in and did not engage in corporate social responsibility
(CSR) activities and their stock return during COVID-19 outbreak in Taiwan. Similar to
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other studies, they used an event study approach (-3, +10 or three days prior to outbreak
and 10 days after outbreak) choosing the outbreak day of Jan 21, 2020 to examine the
returns in the stock prices of companies that are committed to CSR versus the companies
that did not commit to CSR activities. Among the 941 companies listed in Taiwan stock
exchange or TWSE, 86 companies were classified as CSR companies that have won CSR
awards from CommonWealth magazines. The empirical results indicated that the stock
prices of all companies generated significantly negative abnormal returns and negative
cumulative abnormal returns after the outbreak of the pandemic. However, the CAR of
non-CSR companies was significantly larger than those of CSR companies indicating that
CSR companies are less adversely affected by the pandemic and their stock prices were
relatively resistant. to the fall and they recovered faster.

Specifically relevant to this research about pharmaceutical companies, Mason &
Elkassabgi (2022) reported that the announcement of the news on the development of the
COVID -19 vaccines by Pfizer and Moderna affected the volatility in the trading of these
stocks. Mason et al. (2022) studied the volatility and returns of Pfizer stock with time-
series regression analysis. Mason et al. (2022) wrote that Pfizer stock returns were
significantly higher (above the mean) immediately just before positive COVID-19 vaccine
development information was made public. These authors also observed volume volatility
in these stocks before significant news about the development of COVID-19 vaccine.

Based on the above research findings, we have reason to believe that the abnormal returns
(Ao) of the Pfizer and Moderna will differ from zero on the event day. More formally, we
hypothesize:

Hi: Ceteris Paribus, the Aoi will differ from zero.

3. DATA COLLECTION

A brief introduction of each company that we have studied is as follows:

Pfizer Inc. is listed on New York Stock Exchange (NYSE) with the ticker symbol of PFE
and has a market capitalization of $202 billion. Pfizer Inc. discovers, develops,
manufactures, markets, distributes, and sells biopharmaceutical products worldwide
(YYahoo: Pfizer, 2023). Moderna, Inc., a biotechnology company is listed on NASDAQ with
the ticker symbol of MRNA and has a market capitalization of $38 billion. Moderna Inc.
is involved in the discovery, development, and commercialization of messenger RNA
therapeutics and vaccines such as COVID-19 (Yahoo: Moderna, 2023), Stock market
prices of these two companies were obtained from Yahoo Finance website.

4. METHODOLOGY

In the current research event-study method is used to determine the abnormal returns of the
stocks of Pfizer and Moderna following FDA issuance of EUA for Pfizer BioNTech
COVID-19 Vaccine on December 11, 2020, and for Moderna on December 18, 2020.
We have determined the cumulative abnormal returns for three days before and after FDA'’s
announcement of EUA use for both vaccines. Daily equity prices for one year prior to the
announcement (250 trading days for each equity from mid- December 2019 to mid-
December 2020) were obtained from https://finance.yahoo.com/.
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The return of equity i on day t is calculated as follows:

Rit= (Mc— Mo)/Mo

where, Rit= Market return on day t for equity i, Mo= Market opening price of equity i on
day t and Mc=Market closing price of equity i on day t.

The CAPM (Capital Asset Pricing Model) model is used to evaluate the abnormal return
of Pfizer stock on the day of the event as:

Aoi (Pﬁzer) = Rit'((}i"‘B,Rmt),

where Ao =abnormal return of equity i, Rm= return of New York Stock Exchange Index
on day t, aj and P, are parameters obtained from ordinary least squares regression between
Rit and Rmt.

The CAPM (Capital Asset Pricing Model) model is also used to evaluate the abnormal
return of Moderna stock on the day of the event as:

Ao (Moderna) = Rit-(oi+B,Rmt),

where Aoi =abnormal return of equity i, Rme= return of NASDAQ Average index on day t,
ai and P, are parameters obtained from ordinary least squares regression between Ri: and
Rmt.

The control period used for linear regression contained n days — beginning with n + 5 days
prior to the event date and ending on 3 days before the event date (Corrado, 2011). A value
of n = 250 days was chosen to represent the number of trading days in a calendar year.
Under a null hypothesis of no abnormal performance, the event date abnormal return Ao
has an expected value of zero and a variance given as (Corrado, 2011):

Var(Ao) = 6e’[1+(1/n)+{(RMo- RMay)*Z(RMp-RMay)?}]

where the summation is carried out starting from n + 5 days prior to the event date and
ending on 3 days before the event date, Var(Ao) is the variance of abnormal return Ao, ce
denotes the standard error of the regression used to obtain the market model parameters ai,
and Bi. RMo indicates the market return on the event day, RMay indicates the average of n
market returns, starting with n+5 days prior to the event day and ending 3 days before the
event date, and RMy, indicates the market return on each day starting from n+5 days prior
to the event day and ending 3 days before the event date.

The t-statistics for each equity were calculated as follows (Corrado, 2011)
t = Ao/Saio Where Spaoi = standard deviation of A, = (Var(A))®®
with df (degrees of freedom) = n-2.
The cumulative absolute return (CAAR) is calculated as:
CAAR [-10,10] = X Ao, where the summation of the abnormal returns (Ao) is carried out
from ten days before happening of the event to ten days after the event.

5. RESULTS

Table 1 shows the actual returns of Pfizer stock on three days before and three days after
December 11, 2020, the date of approval of EUA (Exceptional Use Authorization) by FDA
of Pfizer vaccine.

Copyright © 2025 GMP Press and Printing
ISSN: 2304-1013 (Online); 2304-1269 (CDROM); 2414-6722 (Print)



Review of Integrative Business and Economics Research, Vol. 14, Issue 1 331

Table 1: Actual Returns of Pfizer stock during a three-day period before and after FDA
approval of EUA of Pfizer COVID-19 vaccine on December 11, 2020.

Equity | Dec8 | Dec9 Dec 10 | Dec1l | Dec14 | Dec15 | Dec16 | Cumul
ative
Pfizer |0.028 |-0.028 |-0.002 |-0.020 |-0.058 |-0.009 |-0.009 |-0.098

It is observed from Table 1 that the actual returns of Pfizer stock is significantly negative
on December 14, 2020, one trading day after the day of FDA approval. The cumulative
accrual return from December 4™ through December 16™ is also negative.

Table 2 shows the returns of Pfizer during the same period as predicted by the CAPM
model.

Table 2: Returns of Pfizer stock as predicted by CAPM (Capital Asset Pricing Model)
during December 8 through December 16,2020

Equity | Dec8 | Dec9 Dec 10 | Dec1l | Dec14 | Dec15 | Dec16 | Cumul
ative
Pfizer |0.003 |-0.001 |-0.002 |0.002 |-0.003 |0.005 0.000 0.004

By comparing the actual returns of Pfizer stock (from Table 1) with the returns predicted
by CAPM model (from Table 2), it is observed that the actual returns are more negative
than those predicted by CAPM.

Table 3 shows the abnormal returns of Pfizer stock from December 8 through December
16, 2020. The corresponding t-values and the p-values are also listed.

Table 3: Abnormal Returns of Pfizer stock from December 8, 2020, through December 16,
2020

Dec8 | Dec9 | Dec10 | Dec11 | Dec14 | Dec 15 | Dec 16 | Cumulative
Abnormal
0.025 | -0.027 | -0.002 | -0.022 | -0.055 -0.014 | -0.009 -0.104
Return
t-statistic | 1.756 | -1.901 -0.17 -1.565 | -3.905 -1.004 | -0.649 -7.439
p-value 0.08 0.058 0.865 0.119 0.000 0.316 0.517 0.000

Based on the p-values, the null hypothesis that the abnormal return is zero cannot be
rejected on six days, which are: December 8", 9" 10™ 11 15" and 16™. However, based
on the p-value of 0, the null hypothesis that the abnormal return is zero can be rejected on
December 14, one trading day after the day of approval from FDA. This set of information
is shown in bold in Table 3. The cumulative abnormal return is negative during the entire
period as shown in the last column of this table. Based on the p-value, the null hypothesis
that the cumulative return is zero can be rejected. This set of information is shown in bold
in the last column of Table 3.
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In addition to the most commonly used single index model or SIM (Sorokina et al., 2013)
reported above, it is recommended adding more factors modeling a multifactor model or
MFM will improve the variance explained (Fama and French 1993). As such we added an
additional Index, in this case NASDAQ to the previous model. Using the estudy command
in STATA (Pacicco et al., 2018), the results are reported below in Tables 4 and 5.

Table 4: Cumulative Average Abnormal Returns. Security PFE and Index NYSE
Event date: 11-Dec-20

Event windows: | 6

Security: PFE

Index list: NYSE

CAAR[-10,10] | CAAR[-5,5] | CAAR[-5,0] | CAAR[0,5] | CAAR[-3,0] | CAAR][0,3]
-6.56% -6.71% 0.05% -8.87%*** -2.34% -8.72%***

*** p-value <0 .01, ** p-value <0.05, * p-value <0.1

Table 4 presents cumulative abnormal returns for the equation with one stock (PHE) and
one index (NYSE) for event windows including ten days before and after the event, five
days before and after the event, five days before the event, five days after the event, three
days before the event, and three days after the event. The p-values support the results
presented in Table 3 and demonstrate abnormal returns within five and three days after the
event.

Table 5: Cumulative Average Abnormal Returns. Security PFE and Indexes NYSE and
NASDAQ
Event date: 11-Dec-20

Event windows: 6

Security: PFE

Index list: NYSE, NASDAQ

CAAR[-10,10] | CAAR[-5,5] | CAAR[-5,0] | CAAR[0,5] | CAAR[-3,0] | CAAR[0,3]
-6.66% -6.74% 0.08% -8.93%p*** -2.28% -8.81%***

*** p-value <0 .01, ** p-value <0.05, * p-value <0.1

Table 5 presents cumulative abnormal returns for the equation with one stock (PHE) and
two indexes (NYSE and NASDAQ). The estimation results are similar to the one-index
case. Table 6 shows the actual returns of Moderna stock on three days before and three
days after the date of approval from FDA on December 17, 2020.

Table 6: Actual Returns of Moderna stock during a three-day period before and after FDA
approval of EUA of Moderna COVID-19 vaccine on December 18, 2020.
Equity Decl5 | Dec16 | Dec 17 | Decl8 | Dec 21 | Dec 22 | Dec 23 Cumulative

Moderna | -0.062 | -0.005 0.044 | -0.009 | -0.018 | -0.094 0.086 -0.059
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It is observed from Table 6 that the actual return of Moderna stock is negative on December
21, 2020, a trading day after the FDA approval day. The cumulative actual return (shown
in the last column) from December 15th through December 23rd is also negative.

Table 7 shows the returns of Moderna during the same period as predicted by the CAPM
model.

Table 7: Returns of Moderna stock as predicted by CAPM during December 8 through
December 16,2020

Decl5 | Dec16 | Dec 17 | Decl8 | Dec21 | Dec 22 | Dec 23 Cumulative

Abnormal
Ret 0.001 0.001 0.000 | -0.002 | 0.005 0.000 -0.003 0.002
eturn

Table 8 shows the abnormal returns of Moderna stock from December 15 through
December 23, 2020. The corresponding t-values and the p-values are also listed.

Table 8: Abnormal Returns of Moderna stock from December 15, 2020, through
December 23, 2020

Decl5 | Dec16 | Dec17 | Decl8 | Dec21 | Dec22 | Dec23 | Cumulative
Abnormal
-0.063 | -0.006 0.044 -0.007 -0.023 -0.094 0.089 -0.062
Return
t-statistic | -1.196 | -0.116 0.823 -0.123 -0.425 | -1.782 1.674 -1.145
p-value 0.233 0.908 0.411 0.902 0.671 0.076 0.095 0.253

Based on the p-values, the null hypothesis that the abnormal return of Moderna stock is
zero cannot be rejected on from December 15 through December 23, 2020, Similarly, based
on the p-value, the null hypothesis that the cumulative return is zero cannot be rejected.

Similar to Pfizer stock analysis above, we further analyze the stock returns using a
multifactor model or MFM (Fama and French 1993) by adding an additional Index, in this
case NYSE to the previous model. Using the estudy command in STATA (Pacico et al.,
2018), the results are reported below in Tables 9 and 10.

Table 9 presents cumulative abnormal returns for the equation with one stock (MRNA) and
one index (NASDAQ) for event windows including ten days before and after the event,
five days before and after the event, five days before the event, five days after the event,
three days before the event, and three days after the event. The p-values support the results
presented in Table 8 and reject abnormality of returns for the selected windows.
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Table 9: Cumulative Average Abnormal Returns. Security MRNA and Index NASDAQ
Event date: 18-Dec-20

Event windows: 6
Security: MRNA
Index list: NASDAQ

CAAR[-10,10] | CAAR[-5,5] | CAAR[-5,0] | CAAR[0,5] | CAAR[-3,0] | CAAR[0,3]
-26.13% -20.41% -9.22% -11.73% -2.69% -2.93%
*** p-value <0 .01, ** p-value <0.05, * p-value <0.1

Table 10 presents cumulative abnormal returns for the equation with one stock (MRNA)
and two indexes (NYSE and NASDAQ). The estimation results are similar to the one-index
case.

Table 10: Cumulative Average Abnormal Returns. Security MRNA and Indexes
NASDAQ and NYSE

Event date: 18-Dec-20

Event windows: | 6

Security: MRNA

Index list: NASDAQ, NYSE

CAAR[-10,10] | CAAR[-5,5] | CAAR[-5,0] | CAAR[0,5] | CAAR[-3,0] | CAAR[0,3]
-26.40% -20.18% -9.00% -11.75% -2.79% -2.91%
*** p-value <0 .01, ** p-value <0.05, * p-value <0.1

6. DISCUSSION

It is interesting to note that our results deviate from a previous study. Mason and Elkassabgi
(2022) observed that Pfizer stock returns were significantly higher (above the mean)
immediately just before positive COVID-19 vaccine development information was made
public. However, these authors did not employ the event-study methodology as proposed
and developed by Fema (1991) and Corrado (2011). We have observed negative actual
and abnormal returns of Pfizer stock on one day before, and on one day after the EUA by
FDA of Pfizer vaccine. The actual return of Pfizer stock on December 14 (one day after the
approval by FDA) was significantly negative leading to a highly negative and significant
abnormal return. One reason for this could be that the stock traders were not fully
convinced that the Pfizer vaccine would completely eradicate COVID-19 virus, and
therefore, they sold Pfizer stocks the day after EUA by FDA - leading to a strong decline
in the price of Pfizer stock on December 14, 2020. Overall, we have observed a strong
negative cumulative abnormal return of Pfizer stock from December 8 through December
11, 2020. The highly negative t-value and the corresponding very low p-value has led us
to reject the null hypothesis that the cumulative abnormal return of Pfizer stock during the
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period is zero.

We have also observed negative actual returns of Moderna stocks on one day before and
on one day after the EUA by FDA of Moderna vaccine. One reason for this could be that
the stock traders were not convinced that the Moderna vaccine would completely eradicate
COVID-19 virus, and therefore, they sold Moderna stock the day after EUA by FDA -
leading to a decline in the price of Moderna stock on December 14, 2020. On the overall,
we have observed a negative cumulative abnormal return of Moderna stock from December
15 to December 23, 2020. Although the test statistic for the cumulative return of Moderna
stock is negative, the p value is high leading us to not reject the null hypothesis that the
cumulative abnormal return during the period is zero.

This research work has demonstrated that Pfizer stock has shown a significant negative
abnormal return the day after EUA by FDA. Moderna stock also has shown a negative
abnormal return on the day after EUA by FDA but it is not statistically significant. This
may be because the traders were less bullish on Pfizer stock than they were on Moderna
stock.

7. CONCLUSION

This research addresses the impact of FDA announcement or decisions on the performance
of pharmaceutical companies using an event study method to illustrate such an impact. We
found results of Pfizer stock showing a statistically significant negative abnormal return
the day after EUA by FDA but not for Moderna stock. These results demonstrate that
different stocks react differently from the same FDA announcement. Future studies should
investigate firm-specific factors leading to such a difference. More specifically in the
highly competitive biotechnology space, do smaller firms differ from larger firms in terms
of market response to information? The fact that there is a one-week gap (Pfizer Dec 11,
2020, Moderna Dec 18, 2022) between the announcements, future research should consider
including the impact of Pfizer during this week on Moderna. It is possible that the quality
of the information from the later announcement differs from the information from an earlier
announcement resulting in a discounting effect.
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