
A Shot in the Arm: The Effect of COVID-19 Vaccine

News on Financial and Commodity Markets

Online Appendix ∗

Oleg Kucher † Alexander Kurov ‡ Marketa Halova Wolfe §

This Draft: May 25, 2022

Keywords : COVID-19 vaccine; stock market; interest rates; commodities; foreign exchange

JEL classification: F31; G12; G14; G15; I10; Q41

∗We thank the editor, an anonymous referee, Peter von Allmen, Adrian Fernandez-Perez, Yueliang Lu,
participants at the 2021 Liberal Arts Macro Conference, 2022 Financial Markets and Corporate Governance
Conference, and participants in the seminars at the Auckland Centre for Financial Research, International
Capital Market Association Centre at University of Reading, Skidmore College, and West Virginia University
for their helpful comments. We also thank Zejun Jiang for assistance with collecting data about vaccine
announcements from China and Shanxiang Yang for assistance with collecting data about COVID cases.

†Corresponding author. Department of Economics, Frostburg State University, 101 Braddock Rd, Frost-
burg, MD 21532, Phone: (304) 780-7395, Email: okucher@frostburg.edu

‡Department of Finance, John Chambers College of Business and Economics, West Virginia University,
P.O. Box 6025, Morgantown, WV 26506, Phone: (304) 293-7892, Email: alkurov@mail.wvu.edu

§Department of Economics, Skidmore College, Saratoga Springs, NY 12866, Phone: (518) 580-8374,
Email: mwolfe@skidmore.edu, Website: www.skidmore.edu/economics/faculty/wolfe.php



Contents

1 List of Vaccine Announcements 2

2 Stocks of Leading Vaccine Companies 12

1



1 List of Vaccine Announcements

This section shows the list of vaccine announcements released by the four leading vaccine

developers (Johnson & Johnson, Moderna, Oxford-AstraZeneca, and Pfizer-BioNTech) ana-

lyzed in our paper. Table A1 presents the list. Section 3 in the paper provides details about

the methodology used for collecting this data.
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2 Stocks of Leading Vaccine Companies

This section analyzes the impact of the vaccine announcements listed in Table A1 on stock

prices of the companies that developed the vaccines: AstraZeneca, BioNTech, Johnson &

Johnson, Moderna, and Pfizer. We eliminate four announcements by University of Oxford

that occur before the partnership between AstraZeneca and University of Oxford was formed

on April 30, 2020 (announcements #9, #10, #18, and #20 in Table A1).

We begin by estimating the following equation using the ordinary least squares (OLS):

Rt = α0 +
L∑
l=1

αlRt−l + βAnnt + ϵt, (1)

where Rt is the return for a given vaccine company on day t,1 α0 is a constant, and the return

lags account for possible autocorrelation of returns. The optimal number of return lags, L, is

determined with the Schwarz information criterion and results in zero lags for BioNTech and

Moderna and one lag for the other three companies. Annt is an indicator variable that takes

on the value of one if there is a vaccine announcement about this company on that day and

zero otherwise. Since our sample includes only positive news about the vaccine development

as described in Section 3 of the paper, a positive coefficient on the announcement indicator

variable, β, means that the good news increases the return.

Table A2 reports the results. For conciseness, the coefficients on the return lags are not

reported and are available upon request. The coefficient on the announcement indicator

variable is significant for all four companies involved in development of the vaccines that

have been approved in the U.S. (BioNTech, Johnson & Johnson, Moderna, and Pfizer). This

means that the company stock returns are higher on days when these companies release the

vaccine announcements. The Moderna and BioNTeach stock prices on average move by 3.4%

and 5.4%, respectively, on the vaccine announcement days. This impact is large probably

because the COVID-19 vaccine is a substantial part of business in these corporations. The

magnitude of the Johnson & Johnson and Pfizer stock price moves is lower (1.1% and 1.6%,

1We use returns rather than abnormal returns in this estimation because it is conceivable that the vaccine
announcements moved the entire stock market rather than only stocks of the companies developing the
vaccines, which would have affected the expected market return and possibly also the factors (for example, the
small-minus-big market capitalization factor and the high-minus-low book-to-market ratio factor) typically
used in the abnormal return computation.
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respectively), perhaps because they are larger corporations diversified into other products.

The coefficient is not significant for AstraZeneca. Although the AstraZeneca vaccine has

been approved in the EU and other regions, the vaccine has been lagging behind the Johnson

& Johnson, Moderna, and Pfizer-BioNTech vaccines in the U.S. approval process. Also, on

June 4, 2020 AstraZeneca released announcement #33 in Table A1 in which Pascal Soriot,

AstraZeneca Chief Executive Officer, announced: “We are working tirelessly to honour our

commitment to ensure broad and equitable access to Oxford’s vaccine across the globe and at

no profit. Today marks an important step in helping us supply hundreds of millions of people

around the world, including to those in countries with the lowest means...” Perhaps investors

considered this pricing decision and predicted the U.S. approval challenges and therefore did

not react to the vaccine announcements as enthusiastically.

Table A2: Impact of Vaccine Announcements on Leading Vaccine Company
Stocks

Random
AstraZeneca BioNTech J & J Moderna Pfizer Effects

Announcement 0.272 5.367** 1.117** 3.376*** 1.648*** 2.681***
(0.372) (2.430) (0.489) (1.153) (0.515) (0.438)

Constant 0.017 −0.055 −0.026 0.174 −0.209 −0.073
(0.156) (0.492) (0.130) (0.440) (0.147) (0.249)

Other company ann. 0.064
(0.369)

Trading days 240 240 240 240 240 240
Trading days with ann. 19 32 19 50 32 99

This table shows the results of estimating equation (1) that regresses the daily return, Rt, on a constant
and an indicator variable that takes on the value of one if there is a vaccine announcement about the given
company on that day and zero otherwise. We include one lag in the AstraZeneca, Johnson & Johnson (J
& J), and Pfizer equations; for conciseness, the coefficients on the return lags are not reported and are
available upon request. The return is computed as Rt = (Pt−Pt−1)/Pt−1 ∗ 100 where Pt is the closing stock
price of the given company on day t. The sample period is from January 22, 2020 to December 31, 2020.
Heteroskedasticity consistent standard errors are shown in parentheses. *, **, and *** indicate statistical
significance at 10%, 5%, and 1% levels, respectively.

To gain a perspective on the economic significance of the Table A2 results, we compute

cumulative stock returns by multiplying the coefficient estimate on the announcement indi-

cator for each vaccine company by their announcement days. BioNTech, Moderna, Pfizer,

and J & J earned approximately 172%, 169%, 53%, and 21% on their announcement days,

respectively, and these returns accounted for a majority of total returns earned by these
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companies even though most days did not have announcements.

Equation (1) includes only announcements of the given company. To allow for the possi-

bility that the company returns are also affected by announcements made by the other four

companies, we control for the other company announcements. We use the random effects

panel estimator:

Rit = α0 +
L∑
l=1

αlRit−l + βAnnit + γAnnOtherjt + δt + ϵit, (2)

where Annit is an indicator variable that takes on the value of one if there is a vaccine

announcement about company i on that day and zero otherwise, AnnOtherjt is an indicator

variable that takes on the value of one if there is an announcement about any of the other

vaccines included in our analysis on that day and zero otherwise, and δt stands for the random

time effects.2 The model does not include cross-section random effects because Lagrange

multiplier tests for random effects indicate that cross-section effects are redundant.

The last column of Table A2 shows the results. The coefficient on the announcement in-

dicator variable is 2.68 and significant at the 1% level, confirming the results from estimating

equation (1). The coefficient on the announcements about the other vaccines is not signifi-

cant. In another robustness check, we add the other company announcements to equation (1)

estimated with OLS for each company separately. For example, the AstraZeneca equation

then includes an additional indicator variable that takes on the value of one if there is an

announcement by BioNTech, J & J, Moderna, and/or Pfizer on that day and zero otherwise.

The coefficient estimates on the announcement indicator variable are very similar to those

reported in Table 2. The coefficients on the announcements about the other vaccines are not

significant. These estimates are available upon request.

2In this estimation we include the four University of Oxford vaccine announcements that were made
before the AstraZeneca and University of Oxford partnership was formed on April 30, 2020. For all five
vaccine companies, these four announcements are classified as announcement about the other vaccines.
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